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The Center for Devices and Radiological Health (CDRH) of the Food and Drug
Administration (FDA), develops and implements national programs to protect the public
health in thefieldsof medical devicesand radiological health. Theseprogramsareintended to
assurethesafety, effectiveness, and proper labeling of medical devices, to control unnecessary
human exposureto potentially hazar dousionizing and non-ionizing radiation, and to assure
the safe, efficacious use of such radiation.

The Center publishes the results of its work in scientific journals and in its own technical
reports. Thesereportsdisseminateresultsof CDRH and contractor projects. They aresold by
the Gover nment Printing Officeand/or the National Technical I nformation Service. Many are
availableviathe FDA home page on the World Wide Web at: http:\\www.fda.gov.

We welcome your comments and requestsfor further information.

D. Bruce Burlington, M .D.

Director

Center for Devicesand
Radiological Health



PREFACE

TheMedical Device Amendmentsof 1976 mandated the establishment of " an identifiableofficeto
providetechnical and other nonfinancial assistanceto small manufacturersof medical devicesto
assist them in complying with therequirementsof the Federal Food, Drug, and CosmeticAct.” The
Division of Small Manufacturers Assistance (DSMA) in the Office of Health and Industry
Programs(OHIP) wasestablished to meet thisrequirement. DSM A developseducational materials
and sponsor swor kshopsand confer encesto providefirmswith afirsthand wor king knowledge of
medical device requirementsand compliance policies.

This manual coversthe Quality System regulation and the basic Good M anufacturing Practices
(GMP) requirements that all manufacturers and distributors must consider when they plan to
manufacture medical devices, including medical devicekits, traysor packs, for distributioninthe
United States. Model procedures and sample forms are also included in the manual to assist
manufacturers.

Adherence to the medical device Quality System regulation makes good business sense and also
servespublic health aims-- two very good reasonsfor the Food and Drug Administration (FDA) to
encourage compliance. However, a prerequisite to complying with a regulation is a clear
under standing of itscontent. Recognizing thisfact, the Division of Small Manufactur ersAssistance
(DSMA) developed thismanual to help manufacturersincreasetheir knowledge of medical device
GMP requirementsand FDA compliance policies. DSM A also usesthismanual at quality system
wor kshops conducted throughout the country.

The Quality System regulation outlines the minimum elements of a system for designing and
producing a medical device. Manufacturers of medical devices commonly find that their quality
needs are broader than these basic elements because of the additional need to meet company
quality claimsasrequired by paragraph 501(c) of the Federal Food, Drug, and Cosmetic (FD& C)
Act and to meet customer needs and requirements.

The DSMA staff and the Office of Compliance (OC) in the Center for Devices and Radiological
Health (CDRH) provided valuable assistance in preparing this manual.

For further information, contact the appropriate office within CDRH or call DSMA at 800-638-

2041, 301-443-6597 or FAX 301-443-8818. Commentson thismanual, related wor kshops, and other
DSMA activities are always welcome.

Lireka P. Joseph, Dr.P.H.
Director



Office of Health and Industry Programs

NOTE TO MANUFACTURERS OF MEDICAL DEVICES

The Quality System (QS) regulation indicatestherequired end result rather than specifically
prescribing how a manufacturer isto comply with this regulation. It isthe responsibility of the
manufactur er to usegood judgment when developing a quality system which appropriately applies
the QS regulation to their specific products and operations. The manufacturer, not FDA, bears
overall responsibility for the production of high-quality products.

Nevertheless, FDA recognizes that manufacturers may benefit from having guidance, model
procedures, and sample formsthat othershave developed or adopted in an effort to comply with
the intent of the regulation. The guidance in this manual includes discussion on the entire QS
regulation, plusit provides multiple examples of proceduresand formswhich can be adopted and
modified by manufacturersas appropriate.

We haveincluded a variety of model proceduresand sample formsin thismanual. However,
thesearenot meant to beofficial statementsof FDA policy. Rather, they represent acompilation of
examplesthat firmsmay find useful in under standing how some manufactur er shave successfully
complied with QSand/or GM P requirements. Beforeany model procedureor formisadopted into
a quality system program, the applicability and suitability to a particular device and
manufacturing oper ation should becar efully examined. Thismanual will assist you in developinga
quality system that meetstheintent of the FDA Quality System regulation.

FDA alsorecognizesthe continuing need to useinnovative appr oaches, particularly in dealing
with small businessesthat could be unnecessarily adver sely affected by federal regulations. It is
hoped that theinfor mation in thismanual will assist manufacturersin their effortsto establish and
maintain a quality system that enhances business. The Office of Compliance at 301- 594-4692 or
DSMA at 800-638-2041, FAX 301-443-8818, can be contacted for additional assistance and
information.

This manual can be purchased from the Superintendent of Documents, U.S. Gover nment
Printing Office, Washington D.C. 20402, telephone 202-512-1800, and from the National Technical
Information Service, U.S. Department of Commerce, 5285 Port Royal Road, Springfield, VA
22161, telephone 703-487-4650. This manual is also available to all manufacturers through the
World Wide Web at: http:\\www.fda.gov.

Sincerely yours,



John F. Stigi
Director
Division of Small M anufacturers Assistance



ABSTRACT

A.Lowery, J. Strojny, and J. Puleo, Project Officers. Division of Small Manufacturer sAssistance,
Office of Health and Industry Programs. M edical Device Quality SystemsManual: A Small Entity
Compliance Guide. HHS Publication FDA 97-4179 (December 1996).

This manual covers requirements of the Quality System regulation that
manufacturers of medical devices must consider when they design devices, or
when they manufacture, contract manufacture, remanufacture, process, repack,
or relabel finished medical devicesintended to becommercially distributed. The
manual containsarticlesthat explain the various good manufacturing practices
(GMP) requirements such as design controls, process validation, calibration,
devicemaster records, component control, etc., alongwith related topicssuch as
labeling. It also contains examples of forms, procedures, decals, etc.
Manufacturers may use this guidance when developing their quality system.

This manual incor por ates changes required by the Safe M edical Devices Act of
1990 and the M edical Device Amendments of 1992. Thismanual isan update of
HHSpublication FDA 91-4179, “Medical Device Good M anufacturing Practices
Manual, Fifth Edition.”

Thismanual isused in the Division of Small ManufacturersAssistance (DSMA)
medical device workshops.

Themention of commercial products, their sour ces, or their usein connection with material
reported herein isnot to be construed as either an actual or implied endor sement of such
products by the Department.

The educational information in thismanual is not an official statement binding FDA.

Although this guidance document does not create or confer any rightsfor or on any
person and does not operateto bind FDA or the public, it doesrepresent the agency’s
current thinking on guidance for quality systems.

Wherethisdocument reiterates a requirement imposed by statute or regulation, the
force and effect aslaw of therequirement isnot changed in any way by virtue of its
inclusion in this document.
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INTRODUCTION

Thecurrent Good Manufacturing Practices(GM P) requirementsset forth in the Quality System
(QS) regulation are promulgated under section 520 of the Food, Drug and Cosmetic (FD& C) Act.
They require that domestic or foreign manufacturers have a quality system for the design and
production of medical devices intended for commercial distribution in the United States. The
regulation requiresthat various specificationsand controls be established for devices; that devices
bedesigned under aquality system to meet these specifications; that devicesbe manufactured under
aquality system; that finished devices meet these specifications; that devicesbe correctly installed,
checked and serviced; that quality data be analyzed to identify and correct quality problems; and
that complaints be processed. Thus, the QSregulation helps assure that medical devices are safe
and effective for their intended use. The Food and Drug Administration (FDA) monitors device
problem data and inspects the oper ations and recor ds of device developers and manufacturersto
deter mine compliance with the GM P requirementsin the QS regulation.

The QS regulation isin Part 820 of Title 21 of the Code of Federal Regulations (CFR). This
regulation covers quality management and organization, device design, buildings, equipment,
purchase and handling of components, production and process controls, packaging and labeling
control, deviceevaluation, distribution, installation, complaint handling, servicing, and records. The
preambledescribesthe public commentsreceived duringthe development of the QSregulation and
describes the FDA Commissioner's resolution of the comments. Thus, the preamble contains
valuable insight into the meaning and intent of the QS regulation.

The QSregulation isreprinted in the appendix of this manual.



FLEXIBILITY OF THE GMP

Manufacturer sshould use good judgment when developingtheir quality system and apply those
sectionsof the QSregulation that are applicableto their specific productsand operations. Section
820.5 of the QSregulation requiresthat, " Each manufactur er shall establish and maintain aquality
system that isappropriate for the specific device(s) designed or manufactured, and that meetsthe
requirements of thispart." Theword " appropriate’ meansthat theruleis a flexible regulation.
However, if manufactur er sdecideto not implement certain GM P requirementswhich arequalified
by theterm “whereappropriate,” they should document their justification for nonimplementation.
Thejustification should show that not implementing a requirement is not reasonably expected to
result in product that does not meet specifications or failureto carry out any necessary corrective
action [820.1(a)(30]. Operating within thisflexibility, it istheresponsibility of each manufacturer to
establish requirementsfor each typeor family of devicesthat will result in devicesthat aresafeand
effective, and to establish methods and proceduresto design, produce, and distribute devicesthat
meet the quality system requirements. FDA hasidentified in the QSregulation the essential elements
that a quality system shall embody for design, production and distribution, without prescribing
gpecific ways to establish these elements. Because the QS regulation covers a broad spectrum of
devicesand production processes, it allows someleeway in the details of quality system elements. It
is left to manufacturersto determine the necessity for, or extent of some quality elements and to
develop and implement specific procedurestailored to their particular processes and devices. For
example, if it isimpossibleto mix up labelsat a manufacturer becausethereisonly onelabel or one
product, then thereisno necessity for the manufacturer to comply with all of the GM P requirements
under device labeling.

Themedical device QSregulation requiresan " umbrella" quality system intended to cover the
design, production, and distribution of all medical devicesfrom simple surgical hand toolsto very
complex computerized axial tomography (CAT) scanners. It is not practical for a regulation to
specify details of quality system elements for such a wide range of products. Rather, the QS
regulation specifies general objectives such as use of trained employees, design reviews, design
validation, calibrated equipment, process controls, etc., rather than methods, because a specific
method would not be appropriateto all operations.

In most cases, it is left to the manufacturer to determine the best methods to attain quality
obj ectives. I n some cases, however, the QSregulation does specify the particular type of method to
be used, such as written procedures or written instructions. This does not mean, however, that
manufacturerscannot vary from the method specified if theintent of the GM P requirement can be
met by another method such asusing an engineering drawing plusamodel deviceas manufacturing
instructions. Written procedures are not restricted to paper copies. Written procedures may be
filed and distributed by automated data processing equipment. Thisflexibility isallowed by section
820.180.

Typically, large manufacturerswill have a quality system that exceeds the medical device QS
regulation. Small manufacturers will typically have a proportionally simpler system. FDA
recognizes: that asmall manufacturer may not need the same amount of documentation that alarge
manufacturer doesin order to achieve a state-of-control; and, that some of records maintained to
fulfill the GMP requirementsfor written procedures may not be aslong and complex for a small
manufacturer.



After amanufacturer establishesaquality system, it should be maintained. Each manufacturer
should assurethat with growth and processor product changestheir quality system isstill adequate.
This assurance is obtained through change control, day-to-day observance of operations, and by
periodic auditsof thequality system. Theauditor should fir st identify the elementsof thecompany's
guality system. Next the audit should determine how well each element is functioning, and then
deter mineitsadequacy with respect to theintent of the device GMP requirementsand meeting the
company's quality claims.

MANUAL CONTENTS

Toaid auditors, QA manager s, and others, thismanual providesguidancein theinterpretation
of the GM P requirements, and demonstratestheflexibility of the QSregulation in itsapplication to
diver sedevices, manufacturing processes, and manufacturers. | n theabsence of guidancefrom FDA,
manufacturersmay rely onindustry, national, and inter national consensusstandardsor guidances
to meet GM P requirements.

Thismanual wasalso developed to aid manufactur er sin completing, maintaining, or expanding
their quality system. Contents include educational materials, aids, and examples of how to
implement elements of a quality system, together with detailed examples of procedures, control
forms, and associated data. The examplesof typical procedures, drawings, and formsfound in this
manual werederived from quality systemsin thedeviceindustry. These materialsare not meant to
describe universally applicable elements of a quality system that can be used unchanged by any
manufacturer. Of course, aform or aid as presented in thismanual may be suitablefor direct use
for a specific device and operation; however, in general, manufacturers will need to use carein
adopting and modifying a selected form or procedureto meet the specific quality system needs of
their devices and operations.

Thismanual isarranged asif thereader werestartinganew business. That is, asif an entrepreneur
wer e sequentially:

. obtaining information on GMP requirements;
2. determining the appropriate quality system needed to control the design, production and
distribution of the proposed device;
3. designing products and processes,
4. training employeses;
5. acquiring adequate facilities,
6. purchasing and installing processing equipment;
7. drafting the device master record;
8. noting how to changethe device master records;
9. procuring components and materials;
10. producing devices;
11. labeling devices,
12. evaluating finished devices,
13. packaging devices;
14. distributing devices,
15. processing complaintsand analyzing service and repair data;
16. servicing devices;
17. auditing and correcting deficienciesin the quality system; and
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18. preparing for an FDA inspection.

I f manufacturersperform theseactivitiesasrequired by the QSregulation and asexpounded in
this manual, they should be prepared for a GMP inspection of their operations by an FDA
investigator.

Manufacturers and importers of medical devices shall also comply with the Medical Device
Reporting (MDR) regulation, 21 CFR Part 803, which requiresthat seriouscomplaintsbereported
to FDA. MDR isrelated to the GM P complaint and failure investigation requirements, which are
covered in Chapter 15. If manufactur erscomply with the QSregulation and guidancein thismanual
and in other sources, thereisa high probability that they will reduce the frequency of reportable
events.

GMP APPLICATIONSAND EXEMPTIONS

TheQSregulation appliestofinished devicesintended to becommer cially distributed for human
use unless there is an approved exemption in effect. GMP exemptions are codified in the
classification regulations 21 CFR 862 to 892. The exemption of most Class | devices from design
controlsisin section 820.30(a).

Certain componentssuch asblood tubing and major diagnostic x-ray componentsareconsidered
by FDA to befinished devicesbecausethey ar e accessoriesto finished devices. The manufacturer of
such accessories is subject to the QS regulation when the accessory device is labeled and sold
separ ately from the primary device for a health-related purpose to a hospital, physician, or other
user.

The designation of a device as a " custom" or “customized” device does not confer a GMP
exemption.

Contract manufacturers and specification developer s shall comply with the sections of the QS
regulation that apply to the functionsthey perform.

Contract test laboratories are consider ed an extension of a manufacturer'squality system and
presently arenot routinely scheduled for GM P inspections. Thefinished device manufacturer shall
meet the requirement of the QS regulation, particularly 820.50, Purchasing, when they obtain
productsor services. Internal test labor atories, however, that arepart of a cor por ate manufacturer
that providesservicestoindividual corporation factoriesshould meet GM P requirements. I nter nal
labor atories areinspected as part of the FDA GMP inspection of the member factories.

Situations are discussed in the remainder of this chapter where various manufacturers are
exempt from the QSregulation or are not routinely inspected. However, these manufacturersare
still subject totheFD& C Act. I f thesemanufacturersor any manufacturer render devicesunsafeor
ineffective, thedevicesareadulterated and/or misbranded and the manufactur ersaresubject tothe
penalties of the FD& C Act.

Exemptions



FDA hasdeter mined that certain types of establishmentsareexempt from GMP requirements;
and
FDA hasdefined GMP responsibilitiesfor others. Exemption from the GM P requir ementsdoesnot
exempt manufacturers of finished devices from keeping complaint files (820.198) or from general
requirements concerning records (820.180). Sterile devices are never exempted from GMP
requirements. A devicethat nor mally would be subject to GM P requirementsmay beexempt under
the following conditions:

* When FDA hasissued an exemption order in responseto a citizen's petition for exemption,

« When FDA, in the absence of a petition, has exempted the device and published the
exemption in the Federal Register,

*  When the device is exempted by FDA classification regulations published in the Federal
Register and codified in 21 CFR 862 to 892,

* Whenthedeviceisan investigational intraocular lens (1OL) and meetstherequirements of
theinvestigational device exemption (IDE) regulation for IOL's, and

* Through apolicy statement, FDA may decide not to apply GM P requirementsto sometypes
of devices and processes although the devices may not have been exempted from GMP
requirements.

Manufacturers should be aware of the GMP exemption status of their devices. In addition,
manufacturersshould keep on filerecordsof any specific GM P exemption granted tothem by FDA.
Upon request during afactory visit, theexemption recor dsneed to be shown during normal business
hoursto the FDA investigator in order to verify that an exemption has been granted.

Component Manufacturers

A " component” is defined by 820.3(c) as " any raw material, substance, piece, part, software,
firmwar e, labeling, or assembly which isintended to beincluded aspart of the finished, packaged,
and labeled device.” Component manufacturer sareexcluded from the QSregulation by 820.1(a)(i).
Current FDA policy istorely upon thefinished device manufacturer to assurethat componentsare
acceptable for use. Component manufacturers are not routinely scheduled for GMP inspections,
however, FDA encouragesthem to usethe QS regulation as guidance for their quality system.

When finished devicemanufactur er sproduce componentsspecifically for usein medical devices
they produce, whether in the same building or another location, such production of componentsis
consider ed part of thedevice manufacturing oper ations, and the production should comply with the
QSregulation.



Accessory devices [807.20(a)(5)] such as hemodialysis tubing or major diagnostic x-ray
components, that arepackaged, labeled, and distributed separ ately to ahospital, physician, etc., for
health-related purposes ar e sometimesinappropriately referred to ascomponents. However, FDA
consider sthem finished devices becausethey are suitablefor useor capable of functioning and are
distributed for health-related purposes; and the QS regulation applies to their manufacture.
Similarly, adeviceor component including softwar ethat issold asan addition to afinished medical
device to augment or supplement its performanceis also termed an accessory. An accessory to a
medical deviceis considered afinished device and, therefore, is subject to the QS regulation.

Remanufacturers

A remanufacturer isany person who processes, conditions, renovates, repackages restor es or
doesany other act to afinished devicewhich hasbeen previoudly distributed to significantly change
thefinished device' s performance or safety specificationsor intended usefrom that established by
theoriginal finished devicemanufacturer. Remanufacturer sar e consider ed manufactur ers. Assuch,
thesemanufactur er sar e subject toinspection by FDA and shall meet theapplicablerequirementsof
the medical device QS regulation. These manufacturers shall establish and implement quality
systems to assure the safety and effectiveness of the devices that are distributed. Such activities
include drafting of master records, rebuilding per the master records, inspection and testing,
calibration of measurement equipment, control of components, updating of labeling, processing of
complaints, and any other GMP requirement applicableto the activities being perfor med.

Remanufacturersarealsorequired to comply with thelabeling requirementsof 21 CFR 801.1(c).
Thislabeling regulation requiresthat wherethe per son or manufacturer named on thelabel of the
deviceisnot theoriginal manufacturer, thenameshall be qualified by an appropriate phrasewhich
reveals the connection that person haswith the device, e.g., remanufactured by XYZ Company.

Custom Device M anufacturers

Section 520(b) of the FD& C Act and the IDE regulation (21 CFR Part 812) define a custom
device. Custom devices are exempt from certain statutory requirements. For example,
manufactur er sof custom devicesarenot required to comply with premarket approval requirements
(Section 515) and ar e exempt from premarket notification requirements[Section 510(k)]. Custom
devices are NOT exempt from the GMP requirements. Current FDA policy, however, is to not
inspect manufacturer sof custom devices. M anufactur er sof custom devicesshould comply with the
GMP requirements while considering the flexibility allowed.

Contract Manufacturers

A person(s) that manufactures a finished device under the terms of a contract with another
manufacturer is a contract manufacturer. The agreement between the manufacturers should be
documented in a written contract. Contract manufacturers of finished devices shall comply with
applicable requirements of the quality system and shall register their establishment with FDA.
Depending on the circumstances, both the contractor and manufacturer may be held jointly
responsible by FDA for the activities perfor med.

Contract Testing Laboratories



Contract laboratoriesthat designsor test componentsor finished devicesfor amanufacturer are
considered an extension of the manufacturer's quality system. These laboratories may provide
services to a number of customers, many of which are not medical device manufacturers. These
contract laboratories are not subject to routine GMP inspections. Through the conduct of quality
auditsor other means, thefinished device manufacturer isresponsiblefor assuringthat equipment
and procedures used by a lab are adequate and appropriate (820.50). However, an internal test
laboratory, if part of amanufacturer that doestesting for variousfacilitieswithin thecorporation, is
subject to inspection when FDA GM P inspections ar e conducted at the individual manufacturing
facilities. That is, thetest laboratory issimply a part of amedical device manufacturer of which all
device-related divisions shall comply with the QSregulation.

Repackagers, Relabelers, and Specification Developers

Repackaging and relabeling of a device and specification development are defined as
manufacturing in 21 CFR Part 807, Establishment Registration and Device Listing for
Manufacturers of Devices. Some definitionsfrom 807.3(d) arereprinted below because they affect
the applications of the QS regulation.

(d) "Manufacture, preparation, propagating, compounding, assembly, or processing" of adevice
meansthe making by chemical, physical, biological, or other proceduresof any articlethat meetsthe
definition of a devicein section 201(h) of the Act.

These termsinclude the following activities:

(1) Repackaging or otherwise changing the container, wrapper, or labeling of any device

package in furtherance of the distribution of the device from the original place of
manufactur e to the person who makesfinal delivery or sale to the ultimate consumer;

(2) Initial distribution of imported devices; or

(3) Initiation of specifications for devices that are manufactured by a second party for
subsequent commercial distribution by the person initiating specifications.

As defined above, repackaging and relabeling are manufacturing operations. Further, a
repacker, repackager or relabeler is a manufacturer per 820.3(0) and subject to the applicable
requirementsof the QSregulation. Individuals are repackersor relabelersif they:

» package and/or label previously manufactured finished devices or accessories;

» recevefinished devicesin bulk (e.g., surgical tubing, syringes, media, etc.,) and repacksthem
into individual packages and label them;

» receive previously manufactured devices that have been packaged and labeled by another
manufacturer, and combine them into a kit with other unpackaged devices which are
received in bulk.

Individuals are not considered repackers or relabelers or a manufacturer for purposes of
applyingtheQSregulation if they pack only previously packaged and labeled individual devicesinto
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packages for the convenience of theuser. (Notethat thisactivity is essentially the same asa drug
stor e employee placing packaged itemsinto a bag labeled with the name of the drug store.)

A distributor who only adds a label bearing their name and addressis exempt from the GMP
requirements. A manufacturer ssmply affixing a sticker label bearing the distributor's name and
address would not require record keeping demonstrating compliance with labeling controls
requirements.

Specification developer sprovide specificationsto contract manufactur ers, who producedevices
to meet the specifications. The contract manufacturer may package and label the device, or the
finished device may be shipped to the specification developer for packaging and labeling.

Specification developer sare manufactur er sand ar e subject tothe GM P requirementsthat apply
totheactivitiesthey conduct, such asvariousdesign controlsincluding correct transfer of thedesign
information to a contract manufacturer [820.30(h)]. This activity, in turn, requires an adequate
device master record (820.181) and adequate change control [820.40(b)]. Further, if the product
carriesthe specification developer'slabel, the developer isresponsible for maintaining a complaint
file and processing complaints, plus maintaining the device specifications and other appropriate
documentsin the device master record.

Initial Distributors of Imported Devices

Theinitial distributor istheforeign manufacturer’sofficial correspondent with the FDA. With
regards to the GMP, this initial distributor is responsible for maintaining complaint files and
general record keeping requirements. A procedure shall be established and maintained for
receiving, reviewing, and evaluating complaints. All complaints, including oral complaints, aretobe
processed in a uniform and timely manner. These complaints shall be evaluated to determine
whether or not they require reporting to FDA under 21 CFR part 804 or 803, Medical Device
Reporting. Theinitial distributor isalso required to evaluate all complaintsto deter mine whether
an investigation isnecessary, aswell ascomplyingwith all other requirementsin 820.198, Complaint
Files. See Chapter 15in thismanual for more complete guidance on handling complaints.
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INTRODUCTION

TheQuality System (QS) regulation requiresthat each manufacturer shall establish and maintain
a quality system that is appropriate for the specific medical device(s) designed or manufactured
(820.5and 820.20). TheGMP requirementsar e har monized with thelnter national Organization for
Standar ds (1 SO) 9001:1994 and 1 SO DI S 13485. Thequality system should bean integrated effort --
a total systems approach, to satisfy the particular safety and performance needs of a specific
manufacturer, product, and user-market. The quality assurance (QA) activities do not smply
consist of ingpection and testing spot solutions or " fire-fighting,” no matter what the product isor
how small themanufacturer. In all cases, quality should beconsidered at theearliest stagesin every
significant areathat hasan effect on the quality, safety, and effectiveness of the device. These ar eas
include product development, design verification and validation, component and/or supplier
selection, documentation, development of labeling, design transfer, process development and
validation, pilot production, routine manufacturing, test/inspection, device history record
evaluation, distribution, service or repair, and complaints. Complaints and, of cour se, favorable
comments constitute customer feedback that may result in improvementsin the device, labeling,
packaging or quality system.

Most important of all ismanagement commitment. M anagement and employeesshould havethe
correct attitude if their quality system program isto be effective. Quality consciousness should be
developed in every employee. Each person should be made awar e of the importance of hisor her
individual contributionsin the overall effort to achieve an acceptable level of quality.

After a quality system isin place and checked, it should not be allowed to stagnate -- it should
continueto bedynamic. Thesystem remainsdynamic through continuousfeedback, " big-picture”
monitoring by system audits, management review, and cor r ective and preventive action. Sufficient



personnel with necessary education, background, and experience should bein all departmentsto
ensurethat quality system activities are properly and adequately performed.

Theresult isan organization that is operating in a known state-of-control for the device design,
processdesign, manufacturing processes, and recor ds. A properly functioning quality system results
in increased safety and effectiveness of the device, reduced liability exposure, reduced regulatory
exposure, increased customer satisfaction, less scrap, lower costs, much less confusion, higher
employee morale, and, asaresult, higher profits.

There are several QA systems in common use, including quality control, good manufacturing
practices, product design assurance, the | SO 9000 series of international QA standards, and total
quality assurance. Quality control isaminimal system which emphasizestest and inspection. TheQS
regulation isa gover nment mandated QA system for medical device manufacturers. It emphasizes
device, labeling, packaging and processdesign and all aspects of production: facilities, equipment,
design development, design and production documentation, correct design transfer, production
control, production records and feedback. Total quality assuranceis a system which emphasizes
that: all employees and suppliers are responsible for their activities; design requirements are
established and met; process requirements are established and met; all production activities are
controlled; finished product specificationsare met; and feedback resultsin appropriate corrections.

Product design assuranceisa QA system which assuresthat customer needsaredetermined, and
that product design requirements are established and met. The SO 9000 series of QA standards
ranges from basic quality control to very significant design and production systems.

SO 9001 is the most comprehensive because it covers design, production, servicing and
corrective/preventive activities. The FDA GMP requirements ar e slightly mor e extensive because
they include extensive coverage of labeling, and complaint handling.

Anideal system for quality assuranceisdiscussed in order to explain the concept of asystem. An
ideal QA system is composed of an organization that executes a QA program according to
documented policy and specificationsin order to achieve stated objectives as shown in Figure 2.1.

—> Management Policies

1
——» 2. Objectives
———» 3. Organization
4

—> Documentation

FEEDBACK

4¢— 0 Perform task per policy

<+« 0 Monitor

+«—— O Customer

Figure 2.1 Elements of a Quality System

Thewritten policiesand objectivesar e set by management and areinfluenced by outsidefactors
such ascustomer requir ements, standar ds, and regulations. For example, thecustomer requirements
and needs and resulting device specifications should be known to be correct, asthese are based on
mar ket
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resear ch, technical and medical considerations, consensus standards, review of existing devices,
environmental and compatibility consider ations, and design review. The objectivesareto produce
safeand effectivedevicesat a profit. | deally, thequality system includeseveryonein thecompany as
everyoneisfully committed to thequality system program. In addition, however, quality assurance
departments such as design QA and production QA are established to help achieve specific
objectives. Tasksto be performed to meet these objectives are described in procedures and other
documents.

Documentation for a quality system is composed of: product-specific technical documentation
such as engineering drawings, component purchase specifications, proceduresfor manufacturing
processes and testing; labels, etc.; and general quality system documentation, such as standard
oper ating procedures(SOP's) for employeetraining, audits, etc., that areapplicablefor all products.
All activities and product quality are monitored; and any deviations from device and process
specificationsand company policiesarefed back intothesystem wherethedeviationsarecorrected.
Likewise, complaint and serviceinformation are processed and fed back for appropriatecorrections.
If therequired activitiesincluding thefeedback areperfor med, thequality system isself correcting
and, thus, the manufacturer is operating in a state-of-control. FDA requires manufacturers of
medical devicesto operatein a state-of-control.

QUALITY SYSTEM PRACTICES

An adequate and properly implemented quality system such as the one required by the QS
regulation or SO 9001, because of its broad scope, has a high likelihood of preventing the design,
manufacture, and shipment of defective products. Basic quality controls such as inspection and
testing, areimportant partsof aquality system becausethey provideinformation that should befed
back into the program where action can be taken to correct root causes of quality problems.
| dentifying and solving quality problemsisa corerequirement of the QSregulation. Thisapproach
isin contrast to merely applying superficial corrections by pass/fail quality-control inspection
including rework of finished product or in-process assemblies.

Feedback is necessary to verify the adequacy of the design, manufacturing processes, and the
controlsused. It also helpstrigger corrective action to solver oot causes of quality problemsrather
than just performing rework.

Design Controls
Each manufacturer isrequired by regulation to establish and maintain design control procedures

for any classl11 or classl| device, and a selected group of class| devices. Theclass| devicessubject
todesign controlsaredevicesautomated with computer softwareand thefollowing specific devices:

SECTION DEVICE

868.6810 Catheter, Tracheobronchial Suction
878.4460 Glove, Surgeon’s

880.6760 Restraint, Protective

892.5650 System, Applicator, Radionuclide, Manual
892.5740 Sour ce, Radionuclide Telether apy

Becausetheintrinsic quality level of devicesand processesisestablished duringthedesign phase,
the quality system program should include this phase if the program isto assure overall quality,
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meet customer requirements, meet company quality claims, and comply with theintent of theFD& C
Act. Theterms" product assurance" and " design QA" areoften used toidentify thequality system
activitiesrelated to product design. The QSregulation usestheterm “design controls.” A product
assurance system or design QA system combined with a production QA system constitutes a total
quality system.

Quiality system, production, regulatory, and other appropriate per sonnel should participatein the
review, evaluation, and documentation of the components, device, and processdesign. It isfrom data
established during this preproduction phase that all other activities derive such as, purchasing,
processing, and testing. Development and validation data are also useful in cases of regulatory or
product liability actionsto show that the design and manufacturing processes wer e well conceived
and properly validated, reviewed, and documented.

Total quality systemsextend from customer requirementsthrough development and production
to customer use and feedback. Thustotal quality systems encompass the medical device law and
regulations, particularly the QSregulation. The FD& C Act, and itsimplementing regulationssuch
asthosefor Labeling, Premarket Notification, I nvestigational Device Exemptions (I DE), Premar ket
Approval (PMA), and GM P requirementsimpact thequality of devicesat varioustimesduringthe
design product life-cycle. The IDE, PMA, 510(k), labeling and QS regulation with their
preproduction and production requirementsconstituteatotal quality system. For example, Section
501(c) of the Act statesthat a product isadulterated if it doesnot have a quality equal tothe quality
stated or implied by theproduct labeling. Analysisof devicerecall problem databy FDA hasshown
that such problemsaredivided almost equally between design and production. Thus, a production
quality assurance program isnot sufficient to produce safe and effective devices-- design shall also
be covered. A design quality assurance system isrequired by the QSregulation.

Two other reasons for having a total quality system are 21 CFR Part 803, Medical Device
Reporting (MDR), and product liability. MDR requiresmanufacturer sof medical devicestoreport
to FDA certain adver seeventsthat they receive from any sour ce. Product liability actionsar e often
theresult of poor design, labeling, and manufacturing. Reporting and liability exposurearereduced
by using atotal quality system.

Intrinsic or desired quality is established by the design specifications for the product, its
components, and the manufacturing processes. Complying with the QSregulation assuresthat the
manufacturing processes can consistently achieve desired levels of quality and that the finished
device meets its device master record specifications. This result is a significant quality step.
However, if thedeviceasdesigned isof poor quality, the GMP production controlswill only assure
that a poor quality device is manufactured. Thus, the QS regulation requires an overall quality
system program, which embraces evaluation of customer needs; product design; verification and
validation; labeling development and control; all manufacturing and control activities, and
customer feedback.

Component Selection
Component and raw material specifications developed during the design phase should be well
conceived and adequatefor their intended pur pose. New componentsor componentsfor an unusual

application need to beverified (qualified) for theintended use. | n some cases, wher elar gequantities
of components or raw materials are involved, the specifications should include valid and well
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under stood methods of sampling and acceptance. These specification and sampling/acceptance plans
should also be accessible and acceptable to suppliers. The specifications ar e device master record
(DMR) spec document or the specifications appear in a DMR drawing or procedure.

Manufacturersshall establish and maintain proceduresto ensuretheir purchased and otherwise
received products and services conform to their specified requirements. The manufacturers shall
then assesstheir suppliers, contractors, and consultantsbased on their ability to meet the established
specifications. When possible, an agreement shall be established to include that the suppliers,
contractors, and consultantswill notify the manufacturer of any changesin the product or service
that may affect the quality of a finished device.

Labeling Content

Theregulationsin 21 CFR Part 801, L abeling; Part 809, In Vitro Diagnostic Productsfor Human
Use; and Part 812, Investigational Device Exemptions, are intended to control the content of
labeling. Likewise, 21 CFR Part 807, Premarket Notification; and Part 814, Premarket Approval
and 820.30, Design Controls, help control the content of labeling by design and premarket
submissions. The intent of these regulations and the FD& C Act is for manufacturersto have a
labeling control program such that their labeling alwayscomplieswith theregulationsand meetsthe
needs of the users. By aformal processunder atotal quality system during the design phase, clear
and concise printed and/or softwar e labeling arewritten and reviewed; and the ink substrate and
attachment methodsfor printed labeling aredeveloped. Such labelingisdesigned to meet customer
and regulatory requirements. Ther eafter, the procurement, use of the correct label, and the correct
attachment of labelsisassured under amanufacturer'squality system elementsfor these activities.

Process Quality

Manufacturing methods and processesto be used should be developed, equipment selected, and
processesand methodsqualified. For all significant processes such aswelding, molding, lyophilizing,
sterilizing, and packaging/sealing wher ethe output cannot befully verified, the qualification should
include a full validation of the processes. The output may not be fully verified for economic,
technical, or practical reasonsand thusvalidation isneeded. Production specificationsand methods
employed in manufacturing should result in standard in-process and finished products without
excessive sorting or reprocessing. Inspection and test methods should be developed that will
adequately monitor product characteristics to make certain these are within the acceptable
specifications. These methods should be developed, evaluated, validated where necessary, and
documented during the product and process development phase. The methods should be
implemented at the beginning of routine production.

Any adver se effects the manufacturing processes, manufacturing materials, or equipment may
have on device safety and per formance should beidentified. Wher e necessary, procedureshaveto be
developed, implemented, and monitor ed to control these char acteristics. Quality system per sonnel
should participate in the timely (i.e., early) development of special controls, test or inspection
methods, or training programs needed to insure product quality. Acceptance methods should be
developed for accurate measur ement of outgoing product quality.

Management Responsibility



As set forth by the QS regulation (820.20), one of the most important responsibilities of
management when developing a quality system is to establish its policy and objectives for, and
commitment to, quality. Management with executive responsibility shall ensure that the quality
policy isunder stood, implemented, and maintained at all levelsof theor ganization. Thismeanseach
manufacturer shall establish the appropriate responsibility, authority, and interrelation of all
per sonnel who manage, perform, and assesswor k affecting quality, and providetheindependence
and authority necessary to perform these tasks. The QS regulation also requires that each
manufacturer shall establish and maintain an adequate organizational structure to ensure that
devices are designed and produced in accordance with the GMP requirements. To meet these
regulatory requirements, manufacturersarerequired to provide adequateresour ces, includingthe
assignment of trained personnel for management, perfor mance of work, and assessment activities,
including internal quality audits.

Management with executiveresponsibility shall appoint amember of management who will have
authority over and responsibility for:

 Ensuring that quality system requirements are effectively established and effectively
maintained; and

* Reportingtheperformanceof the quality system to management with executiveresponsibility
for review.

Thus, the QSregulation requiresthat management with executiveresponsibility shall review the
suitability and effectiveness of the quality system at defined intervalsand with sufficient frequency
according to established procedures to ensure that the quality system satisfies the regulatory
requirements and the manufacturer’s established quality policy and objectives. The dates and
results of quality system reviews shall be documented.

Thequality assurance per sonnel should be abletoidentify system problems, torecommend and
provide solutions, and to verify implementation of the solutions. Other per sonnel may alsoidentify
and solve quality problems. The quality system should support such activities by all personnel.
Feedback from quality assessment activities is necessary to verify the adequacy of the
manufacturing process and the controls used. It also helps trigger corrective action to solve root
causes of quality problemsrather than just performing rework.

Typically, aquality system identifies pr oblemswith devicequality through review of verification
and validation data, inspection/test data, analysis of device history and service records, failure
analysis, analysis of complaints, and review of other objective data. In thisregard, reduction in
productivity isoften an indicator of quality problems. Low morale and confusion areindicator s of
inadequate procedures, and/or training and poor management. Also, measurement of scrap and
rework isan effectivemethod of detecting quality problemsand reducing costs. Theseareexamples
of sourcesthat provide feedback to the quality system.

I n conclusion, each manufacturer isrequired to establish aquality plan which definesthe quality
practices, resour ces, and activitiesrelevant to thedevicesthat aredesigned and manufactured. The
manufacturer shall establish how the requirements for quality will be met [820.20(d)]. Each
manufacturer shall establish quality system procedures and instructions. To facilitate the
under standing, use, review, and updating of the quality system, an outline of the structure of the
documentation used in the quality system shall be established where appropriate [820.20(€)].
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Formal and Documented Quality System

The QS regulation requires that each manufacturer prepare and implement quality system
procedures adequate to assure that a formally established and documented quality system is
implemented The system should include not only formal documentation, but also an obvious
commitment to quality from top management. There should be manifest indications that
management recognizesthe need for a quality system in order to assure quality products. In many
manufacturers, this commitment is accomplished through means such as. a management policy;
assignment of responsibilitiesand authorities; and gener al statementsand actionssuch asemployee
training that define goals of the quality system. This policy is supported by a number of more
detailed quality system documents such as verification methods, sampling procedures,
inspection/test procedur es, product audits, and recor dsindicating that measur ement and monitoring
of quality hasoccurred. Thenumber of documentsneeded dependson thesizeand complexity of the
operation and the characteristics of the product. The QSregulation requiresthe manufacturer to
maintain various records such as:

» design history files,

» device master records,

* devicehistory records,

* maintenance schedules and records,

» complaint filesand failed device/component files,
e audit reports,

e distribution records, and

e personne training records.

Most of these records are discussed in more detail in later chapters. In each case, the records
should be appropriate for the device and the operation involved. Any changes to device master
records should be made by a formal procedure and be formally approved.

Among other records, the device master record contains manufacturing procedures and
standard oper ating procedur es (SOP's). Some manufacturerstend towrite an excessive number of
general SOP's. Manufacturers should not generate and use proceduresthat are not needed. Also,
standar d oper ating procedur estend to not match actual oper ationsbecausetheoperationsgradually
change as the company grows or as products are added without amending the procedures. Such
procedures may require operationsthat have no benefit, or require excessive collection of data, or
collection of data that is never used. Thus, manufacturers need to occasionally flow chart and
analyzetheir operationsto deter mine, among other things, if theexisting procedur esar einadequate,
correct, or excessive. Flow-charting is a tool that directs a detailed audit of an operation. Flow-
charting to analyze operationsis an excellent method for improving operationsand the associated
guality system activities. At the end of Chapter 10, Purchasing and Acceptance Activities, an
example of a flow-chart is contained in PA-1004, Procedure for Receiving and Inspection of
Material, integral page 4 of 9.

Approval of Product

The quality system includes procedures for assuring that all products such as components,
packaging, labeling, manufacturing materials, and finished deviceshave been approved for use; and
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that contracted items and services ar e suitable [820.50, 820.80]. Likewise, the quality system shall
assurethat rejected items areidentified and properly disposed [820.90]. Additionally, the quality
system shall assure that production records are reviewed before the product is distributed
[820.80(d)]. These records are part of the device history record. Device history records shall be
reviewed to verify that the operations represented have been properly conducted and that the
recor ds are complete.

Quality Acceptance Activities

The quality system shall determine that all tests and inspections are performed correctly (see
820.80, 820.181, and 820.20). Some of the methods used to accomplish this are adequate test and
inspection procedures, training of test personnel, quality system audits, review of quality system
records, and product audits. However, smply instituting a quality system and checkingthat it is
conducted correctly isnot enough to satisfy the QSregulation. Theregulation alsorequiresthat the
guality system be appropriate and adequate for the purpose. This deter mination should be done
during final product development, pilot production, and, of course, whenever product and/or
processesaremodified. I n caseswher e confor manceto specifications cannot beadequately measur ed
by in-process or finished product testing and inspection, the system should include validation of
processes.

Quality System Audits

The QS regulation requires (820.20) that each manufacturer shall prepare and implement
quality system procedur es adequate to assur e that a formally established and documented quality
system program is performed. Many activities are required to fulfill this requirement. As
management performstheir assigned routineduties, they should be awar e of the obvious aspects of
thequality system. However, tomakesurethat all aspects, obvious, hidden or subtle, of therequired
program exist and areoper ating correctly, the QSregulation requiresplanned and periodic audits
(820.22) of the quality system. Management with executive responsibility reviews audit reports as
part of their review of the suitability and effectiveness of the quality system.

Employee Training

QSregulation requiresquality awar enesstraining for manufacturing and quality system per sonnel
[820.25(b)]. Personnel involved in quality system activities shall be properly trained, both by
education and experience. No matter how effective quality system and production systems are as
concepts, people still play the major role in producing a quality product. Lack of training -- as
reflected in instances of negligence, poor oper ating techniques, or inability of employeestodischarge
their functionsproperly -- can lead to defective productsand, sometimes, to regulatory or liability
problems. M anagement should be diligent in looking for factorsthat indicate a need for employee
training.

A quality system should include an ongoing formal program for training and motivating all
personnel. All employees should be made awar ethat product quality isnot solely theresponsibility
of management. Quality is the responsibility of every employee -- any employee can potentially
generate a quality problem through negligence. It is extremely important to understand the
following points with respect to typical quality-related functions.



« Top management setsthe quality attitude for the company.
* Research and development hasprimary responsibility for designing quality intothedevice.

e Technical services or an equivalent functional group has primary responsibility for
documenting the design.

* Manufacturing, processor " scale-up” engineering hasprimary responsibility for designing
quality into the manufacturing processes.

* Manufacturing personnel have primary responsibility for producing devicesthat havethe
maximum level of quality that can be achieved based on the product and process designs.

* Quality system personnel haveprimary responsibility for theprogram’smanagement, status
reports, audits, problem identification, dataanalysis, etc., asdescribed in the QSregulation
and in thismanual.

A medical devicemanufacturer should NEVER try to operate on the basisthat only the quality
system organization has primary and direct responsibility for the quality of the products. To do so
means that quality problems will not be solved in a timely manner because attention is directed
towar d thewrong organization. In reality, it ispart of theresponsibility of the quality system to see
that attention isdirected toward the correct department if a quality problem arises.

Wher e necessary, employees should be certified to perform certain manufacturing or quality
system procedures. Records of training and/or certification shall be maintained. Personnel
performing quality system functions should:

* havesufficient, well-defined responsibilities and authority;

* beafforded the organizational freedom to identify and evaluate quality problems;

* beabletoformulate, obtain, and recommend possible solutionsfor quality system problems;

and,

* verify implementation of solutionsto quality problems.
QUALITY SYSTEM MAINTENANCE

After the quality system isoperational, personnel should continueto look for problem areasor
factors that can have an impact on product quality. Many factors that can have an impact on
product quality include:

» changesin, or absence of, personnel;

» uncomfortable working conditions (e.g., breakdownsin air conditioning);

* increasesin workload or production rates;

* introduction of new production or inspection equipment;



» changesin company incentivetechniques(e.g., placing hourly employeeson piecework can
cause deterioration of product quality); and

» changes in sources for purchased components and materials, as well as changes in
components, devices, or process techniques.

As noted, quality system audits and flow-charting of operations are excellent methods for
determining the detailed status of the system. Correcting problems or responding to conditions
identified by audits, oper ational analyses, and customer feedback data can result in quality system
impr ovements.

MEDICAL DEVICE REPORTING

FDA haspromulgated regulations[803] for manufacturers, distributors, and initial distributor(s)
requiring them to establish and maintain reports, including the Medical Device Reporting (MDR)
reports for serious injuries, death, or certain other adverse incidents. If a manufacturer has a

qguality system as required by the QS regulation, the frequency of MDR reporting should be
minimized.
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INTRODUCTION

The Safe Medical Devices Act of 1990 added design validation requirements to the GMP
requirementsin section 520(f) of The Act. Section 820.30 of the Quality System (QS) regulation lists
thedesign control requirementsthat manufactur ersshould satisfy tobein compliance. Thischapter
describes design controls and provides guidance to assist manufacturersin complying with design
control requirements.

“Design Control Guidance for Medical Device Manufacturers’ isanother document that may
assist manufacturersin under standing theintent of the design control requirements. Thismanual
inter pretsthelanguage of the QSregulation and explainstheunder lying conceptsin practical terms.
“Do It By Design: An Introduction to Human Factors in Medical Devices’ is a document that
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contains background information about human factors as a discipline, describes and illustrates
device problemsand discusseshuman factor sprinciplesand methodsasapart of thedesign control
system. Both of these manualsar e possible resour cesfor manufacturerswho areeither developing
or improving their design control system. These manuals are also available through DSMA.

Coverage

The design controls section 820.30 of the QS regulation appliesto the design of products, and
processes and changesto existing designsand processes. Changesto existing designsshould be made
in accordance with design control requirement even if the original design was not subject to these
requirements. Design controlsarenot retr oactiveto completed portionsof ongoing design programs.

Each manufacturer of any class Il or class Il device, and class | devices automated with
computer software and those listed below shall establish and maintain procedures to control the
design of the device in order to make certain that specified design requirements are met.
Manufacturersof other Class| devicesshould develop and document their devicesunder their own
design control system because the documentation is needed to help meet the device master record
requirementsin 820.181 and mar keting submission requirements. Thus, manufactur er s of exempt
Class | devicesare encouraged to use 820.30, Design Controls, as guidance.

Classification Class| Devices Subject to Design ControlsListed in Paragraph 820.30(a)(2)
Section
868.6810 Catheter, Tracheobronchial Suction
878.4460 Glove, Surgeon's
880.6760 Restraint, Protective
892.5650 System, Applicator, Radionuclide, Manual
892.5740 Sour ce, Radionuclide Telether apy
All Sect. Devices automated with computer software

The design requirementsfor the device are primarily specified by the manufacturer; however,
FDA hasafew design requirementsin the21 CFR Part 801 |abeling regulationsand in Parts 1000-
1050 which cover radiological and electronic products. A few of the FDA design requirementsarein
standards. For example, some parameters for medical gloves are in standards by the American
Society for Testing and Materials (ASTM). (That is, medical gloves are required to meet these
standardsin order to be substantially equivalent to gloves already in commer cial distribution.)

QUALITY SYSTEM

Each manufacturer isrequired to establish and maintain aquality system that isappropriatefor
the specific medical device(s) designed or manufactured [820.5 and 820.1(a)(3)], and that meetsthe
requirementsof Part 820. Therefor e, thedetailsof design contr ol systemswill vary dependingon the
complexity of the product or process being designed. However, all non-exempt manufacturers
including very small manufactur er sand manufactur er sthat design lesscomplex devicesor processes
areexpected to define, document and implement design contr ol procedur esand other quality system
procedures as called for in the regulation. One of these, a sample design input procedure, is
exhibited at the end of this chapter.
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Manufacturers may establish one design control procedureto cover the various design control
sectionsin 820.30; or, they may useoneor mor e proceduresfor each topic. M ultiple proceduresmay
be easier to develop, update and implement. Medium to large manufacturers may have several
additional proceduresto support their main design control procedures. Design control procedures
may be part of the quality system records (QSR) noted in section 820.186.

Personnel Training

Personnel trainingin 820.25 isone of thequality system requir ements, which appliesto employees
that perform any activity covered by the QS regulation including all design activities.

Manufacturersarerequired to establish proceduresfor identifying training needs and making
certain that all personnel aretrained to adequately perform their assigned responsibilities. Design
per sonnel shall bemade awar e of device defectswhich may occur from theimproper perfor mance of
their specificjobs. In particular, per sonnel who perform verification and validation activities shall
be made awar e of defects and errorsthat may be encountered as part of their job functions.

M ost technical employeesneed variousdegr eesof training, asappropriate, in themedical device
regulations, safety, labeling, human factors, verification, validation, design review techniques, etc.

DESIGN AND DEVELOPMENT PLANNING

Developing a new device and introducing it into production are very complex tasks. For many
new devices and associated manufacturing processes that use software, these tasks are further
complicated because of the importance of software, and the possibility of subtle software errors.
Without thorough planning, program control, and design reviews, these tasks are virtually
impossibleto accomplish without errorsor leavingimportant aspectsundone. The planning exer cise
and execution of the plans are complex because of the many areas and activities that should be
covered. Some of the key activitiesare:

deter mining and meeting the user/patientsrequirements;
meeting regulations and standards;

developing specificationsfor the device;

developing, selecting and evaluating components and suppliers;
developing and approving labels and user instructions;
developing packaging;

developing specifications for manufacturing processes;
verifying safety and performance of prototype and final devices;
verifying compatibility with the environment and other devices;
developing manufacturing facilities and utilities;

developing and validating manufacturing processes,

training employees; documenting the details of the device design and processes;

2

if applicable, developing a service program.
To support thorough planning, the QS regulation requires each manufacturer to establish and

maintain plans that describe or reference the design and development activities and define
responsibility for implementation.
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Theplansshould beconsistent with theremainder of thedesign controls. For example, thedesign
controlssection of thequality system requiresadesign history file(DHF) [820.30(j )] that containsor
referencestherecor ds necessary to demonstrate that the design was developed in accor dance with
the:

1. approved design plan, and
2. regulatory requirements.

Thus, thedesign control plansshould agreewith, and require meeting, the quality system design
control requirements. Oneof thefirst elementsin each design plan should be how you plan to meet
each of thedesign control requirementsfor thespecific design you plan to develop; that is, thedesign
plans should support all of the required design control activities. Such plans may reference the
quality system proceduresfor design controlsin order toreducetheamount of writingand toassure
agreement.

Interface
Design And Development Planning section 820.30(b) states:

“Theplansshall identify and describetheinterfaceswith different groupsor activitiesthat provide,
or result in, input to the design and development process...”

If a specific design requires support by contractors such as developing molds, performing a
gpecial verification test, clinical trials, etc., then such activitiesshould beincluded or referenced in
the plan and proactively implemented in order to meet the interface and general quality system
requirements. Of course, the interface and general requirements also apply to needed interaction
with manufacturing, marketing, quality assurance, servicing or other internal functions.

Proactive interfaceisaimportant aspect of concurrent engineering. Concurrent engineeringis
the process of concurrently, to the maximum feasible extent, developing the product and the
manufacturing processes. Thisvaluable techniquefor reducing problems, cost reduction and time
saving cannot wor k without proactiveinter face between all involved partiesthroughout all stages of
the development and initial production program.

Structure of Plans

Each design control plan should be broad and completerather than detailed and complete. The
plan should include all major activities and assignments such asresponsibility for developing and
verifying the power supplies rather than detailing responsibility for selecting the power cords,
fuseholdersand transformers. Broad plansare:

easier to follow;

contain lesserrors;

have better agreement with the actual activities; and
will requireless updating than detailed plans.
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Over the years, several manufacturers have failed to follow this advice and opted for writing
detailed design control procedures. They reported being unableto finish writing the over-detailed
procedures and wer e unable to implement them.

Regardless of the effort in developing plans, they usually need updating as the development
activities dictate. Thus, the QS regulation requiresin 820.30(a) that the plans shall be reviewed,
updated, and approved asthedesign and development evolves. Thedetailsof updating ar eleft tothe
manufacturer; however, the design review meetings are a good time and placeto consider, discuss
and review changesthat may need to be made in the design development plan.

DESIGN INPUT

Design input means the physical and performance requirements of a device that are used as a
basisfor device design [820.3(f)].

Section 820.30(c) Design Input, requires that each manufacturer shall establish and maintain
proceduresto make certain that the design requirementsrelating to a device are appropriate and
address the intended use of the device, including the needs of the user and patient. Also, a design
requirement in 820.130 requiresthat each manufacturer shall make certain that device packaging
and shipping containers are designed and constructed to protect the device from alteration or
damage during the customary conditions of processing, storage, handling, and distribution. The
intent of 820.130isto add the broad conditionsthat areconsidered for a package design. Packaging
design activitiesshould bedoneaccordingto design controls. Likewise, thedesign of thecontent and
physical parameter sof labeling ar e cover ed by design controls. Manufactur er sthat are exempt from
design controlsshall labeling and packaging specificationsin the DM R (820.181) and ar eencour aged
to usethe QS design controls as guidance.

The input procedures shall address incomplete, ambiguous, or conflicting requirements. The
design input requirementsshall be documented and shall bereviewed and approved by adesignated
individual(s). The approval, including the date and signature of the individual(s) approving the
requirements, shall be documented.

Under a design control system, manufacturers should identify device requirements during the
design input phaseor beginning of the design activity. Design input includes deter mining customer
needs, expectationsand requirementsplusdeter mining regulatory, standar ds, and other appropriate
requirements. These variousrequirements are documented by the manufacturer in a set of device
requirements. A set of design input requirements, when converted to engineering terminology,
finalized and accepted aspart of thedevicemaster recordiscalled adeviceor product specification.

Thedesign input phaseusually isa continuum becauseintensive and formal input requirements
activitiesusually occur near the beginning of thefeasibility phaseand continuetotheearly physical
design activities. After theinitial design input phasetherearealsointensiveand formal activitiesto
reducetheinput requirementsto engineering-typeinput specifications-- usually called a product or
device specification.

At theoppositeend of thedesign program, thelast event isinitial production which may be pilot

production or the beginning of routine production. Whether a manufacturer starts with pilot or
routine production dependson the natur e of the new deviceand associated production. Pilot devices
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may bedistributed after design validation of initial unitsiscompleted if they meet all of the device
master record and other GM P requirements. Some manufactur ers, however, usethepilot modelsin
training programsfor technical writers, production and service personnédl, etc. Pilot modelsarealso
commonly used in early marketing displays.

After the concept of the new device design is established, the following basic design input
guestions should have been answer ed:

What isthereal need for the new device?

Wherewill the new device be used?

Who will use the new device?

How will the new device be used?

With what deviceswill the new device be used?

How long will the new device be used? and

Other questionsrelated to the specific device to be developed.

NoakwdRE

Designing a device and verifying that it meets customer requirements ar e expensive and time
consuming activities. Ther efor e, to control these activitiesand increasethe probability of achieving
desired safety and performance characteristics, device, software, and process requirements and
specificationsshould bethor oughly reviewed and appr oved befor e physical design and development
begins. As the design evolves, the hardwar e, softwar e, packaging, labeling, etc., shall be verified
[820.30(f)] and reviewed [820.30(e)] versus their latest specifications to verify that design input
requirements have been met.

Input Checklists

Device requirements should identify all of the desired performance, physical, safety and
compatibility characteristicsof the proposed deviceand, ultimately, thefinished device. Design input
also includesrequirementsfor labeling, packaging, manufacturing, installation, maintenance and
servicing. Thefinal device specificationsshould cover ALL of thedevicecharacteristics. Thedevice
gpecifications may incorporate other specifications by reference such as reference to the
manufacturer’slist of specificationsfor atype of device, to specific paragraphsin standards, or toall
of astandard, etc. with respect to areferenced specification. It should bevery clear exactly what is
going to be met. A failure to properly address characteristics or factors such asimmunity from
transients in the power source, thermal stress, electromagnetic compatibility (EMC), packaging
protection, shipping stability, proper maintenance, etc., can have disastr ous consequences.

Itispossibletodiligently develop devicerequirementsand still forget oneor moreelementsin the
final specification. Hopefully, no key factors will be left out. To reduce the probability of a
requirement or characteristic being left out, a specification checklist(s) may be used during the
design input phase. A checklist should be developed that is broad based but also germane to the
product line of the manufacturer. If used, a checklist should be part of a standard operating
procedure such asa Design I nput Specification Procedure.

Theinput requirementsshould cover any standardsthat themanufacturer plansfor thedeviceto
meet. In the United States, information about essentially all national and international standards
may be obtained from the American National Standards Association (ANSI), 11 West 42nd Street,
New York, New York, 10036, phone 212-642-4900. ANSI isa private or ganization, which monitors
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most of the standards activity in the United States and foreign activity in which U.S. citizens
"officially" participate. Thus, ANSI can supply addresses and other information about all well
established standards writing groups. Also, ANSI has for sale many different types of standards
including quality system standards. For example, the International Electrotech Commission hasa
draft design review standard, " Guide on Formal Design Review” (plusasupplement), which should
be helpful to product assurance/design control personnel.

The QSregulation requiresthat the input procedures shall addressincomplete, ambiguous, or
conflicting requirements. Thus, every reasonable effort should made to collect all of the
requirements from which the designers can gener ate detailed design specificationsthat are clear,
correct and complete.

At theend of the major aspectsof thedesign input stage, the design input requirementsshall be
documented and shall be reviewed and approved by a designated individual(s). The approval,
including the date and signature of the individual(s) approving the requirements, shall be
documented.

A documented device specification or set of specificationsderived from theinput requirements
should exist at the beginning of the physical design project. The device and other related
specifications should be kept current as the design of the device, packaging, labeling and
manufacturing processes evolve during the development program. Asthe physical design evolves,
the specifications usually become mor e specific and mor e detailed.

Thedevice specification will under go changesand reviewsasthe device design evolves. However,
onegoal of market research and initial design reviewsisto establish complete devicerequirements
and specifications that will minimize subsequent changes.

Old versions of the input requirements and later the input specifications are put in the design
history file (DHF) or indexed in the computer aspart of the DHF to help show that the design plan
was followed.

DESIGN REVIEW

Design review [820.30(e)] is one of the key design control elements in a quality system. The
objectives of design review are stated in the definition of design review in 820.3(h) asfollows:

Design review meansa documented, compr ehensive, systematic examination of adesign toevaluate
the adequacy of the design requirements, to evaluate the capability of the design to meet these
requirements, and to identify problems.

To meet the systematic design review requirement, device design and design reviews should
progressthrough defined and planned phases starting with the design input phase and continuing
through validation of initial production units or lots. Subsequent activities are usually design
changes.

To meet the design review comprehensive requirement, assessments should include a formal

review of themain deviceand subsystems, including accessor ies, components, softwar e, labeling, and
packaging; production and resource needs; and installation and service, if needed. The scope
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includes performance, physical safety, compatibility with other devices, overall device system
requirements, human factors, and environmental compatibility.

Even though usersor medical practitionerswill be aware of direct medical requirements, they
may not befully awar e of physical safety, compatibility, system, human factor s, and environmental
requirements. Thus, the reviews of the design input and the design should extend beyond merely
satisfying user-stated requirementsin order to assurethat safety and effectiveness goals ar e met.

Asthedevelopment program progresses, thereviews should cover producibility and production
documentation such as assembly drawings, manufacturing instructions, test specifications, test
procedures, etc.

The extent and frequency of design reviews depends on the complexity and significance of the
device being evaluated.

When the design program isaredesign of an existing device, a special effort should be madeto
assurethat data obtained from previousfailures, complaints, and servicerecordsaremadeavailable
and reviewed by those responsible for design, design input and design review.

Combination Devices

Marketing submissionsto FDA for drugdelivery, drug coated, etc., devicesarerequired to have
appropriatedatathat supportscombination claims. Theverification of combination devicesrequires
inter action between device, drugor other manufacturers. Recor dsof thisinteraction, such asdesign
review meeting minutes, are required in order to meet the interface requirements of 820.30(b),
Design and Development Planning. Thelabeling and particularly the cr oss-labeling of combination
devicesshould be car efully analyzed during verification and validation activities, and design review
meetings.

Preparation For Reviews

The designated moderator or other designated employee should announce the formal review
meetings with appropriate lead time and include an agenda.

Per sonswho are making presentations should prepareand distributeinformation to help clarify
review issues and help expedite the review. However, the intent of the quality system is not that
presentationsbe so formal and elabor atethat designer sar e spending excessivetimeon presentations
rather than on designing a safe and effective device.

Personswho plan to attend a review meeting should come prepared to discussthe key issueson
the agenda and issues related to the current design phase. Design review meetings are a great
educational forum. However, design review meetingsshould not beused asaprimary tool to educate
or bring new employeesor unprepared employees up-to-speed. To do so detractsfrom theintent of
themeeting and detractsfrom theintent of the GM P requirements. Obviously, design review isalso
an excellent educational tool. However, new, or new-to-the-project employees should be primarily
oriented by other meansthat do not detract from the primary function of design review meetings.

Why Design Reviews
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Design reviewsar e conducted for design definition, selection and adequacy; communication; and
resolution of problemsand issues. For example, thedesign review of thedesign input requirements
and subsequent design input specifications for the device, labeling, packaging and accessoriesis
performed to help select the best and/or needed characteristics and requirements, usually from
among many available and sometimes conflicting inputs.

Thedesign review of theinitial requirementsallowsinput from all parties. Various people may
participateand " buy in" or " becomepart of theprogram." Asthedesigninput and review activities
progress, any conflicts areresolved and the preliminary specifications for the device, accessories,
labeling, and packaging ar e established. Herein, the device, accessories, labeling and packaging is
called the device system. Because of the establishment of theseinput requirementsand subsequent
gpecifications, plus interface and communication during the reviews, all personnel are directed
toward the goal of developing the " exact" same device system.

Asthe development progresses and the design and production processes evolve, design reviews
reduce errors, help avoid problems, help find existing problems, help propose solutions, increase
producibility and reduce production transfer problems. Thereentlessinquiry during design reviews
will expose needed design input requirements and/or design corrections that otherwise may have
been overlooked.

Throughout thedesign program and particularly towar d theend of the development cycle, design
reviewshelp assurethat thefinal design of the device system meetsthe current design requirements
and specifications.

Types Of Design Review Mestings
Design review meetings may be grouped into two levels such as:

» total or major program review meetings, and
e sub-program or team review meetings.

Some of thereview meetings need to betotal or major program review meetings becausethisis
theonly typeof review meeting that will satisfy all of the GM P review requirements, particularly the
interfacerequirement for interaction between or among different or ganizational groups. However,
sub-program, team and contractor review meetings are design review meetings, are subject to
quality system design controls, and should be conducted in a manner that meets the GMP
requirements. Sub-program or team meetings are encouraged as these can be very effective and
efficient in reviewing and resolving sub-program issues.

The records of total program and team meetings are part of the device design history file. The
team review recordsor asummary of team recordsand the current design documentation areto be
available, asappropriate, at total program review meetings.

Design review meetings are called under two scenarios:

» first arethemeetingsthat are preplanned and called at least on a per design phase;
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» second are ad hoc meetingsthat are covered in the broad plansand are called to review or
resolve a specific problem or issue.

The preplanned design review meetings and ad hoc meetings are part of the planning and
interaction that are required in 820.30(b), Design and Development Planning. That is, the
manufacturer should expect, plan for, and encourage appropriate ad hoc meetings as well asthe
major design review meetings. Reasonable notes and copies of significant engineering documents
discussed during total device system, ad hoc, contractor, and other review meetingsare part of the
devicedesign history file.

Design Review Requirements

Theobjectivesof design review arestated in the definition noted above. How these objectivesare
to be achieved are presented in the design review requirements. The main design review
requirementsarein 820.30(e) of the QSregulation asfollows:

Each manufacturer shall establish and maintain proceduresto ensurethat formal documented
reviewsof thedesign resultsareplanned and conducted at appropriate stagesof thedevice' sdesign
development. The procedures shall ensure that participants at each design review include
representativesof all functionsconcer ned with thedesign stage being reviewed and an individual (s)
who doesnot havedirect responsibility for thedesign stagebeing reviewed, aswell asany specialists
needed. The results of a design review, including identification of the design, the date, and the
individual(s) performing thereview, shall be documented in the design history file.

Therearefour requirementsrelated to design reviews:

1. The meetings should be formal. That is, key attendees are designated and the meetings are
conducted at least once per stage/phase, are planned, are announced or are periodic, have an
appropriateagenda, notesarerecorded, etc., according to the manufactur er procedurefor design
reviews.

Thedesign review procedureshould bebroad and completein that it containsinfor mation about
all of the requirements. However, the procedure should not be so detailed that it cannot be
followed. Over the years, several manufacturers havefailed to follow thisadvice, tried to write
detailed design QA procedures, and have reported that they were unable to finish writing the
over-detailed procedures and were unable to implement them.

2. To meet the definition of design review in 820.3(h), the review should include per sonswho are
intimately knowledgeable about thetechnical characteristicsof thedesign such asperfor mance,
safety, compatibility, etc. In many manufacturers this can only be done by those persons
responsible for the design. However, reviews are to be objective, unbiased examinations by
appropriately trained personnel which should include an individual(s) not responsible for the
design. The moderator of the review meeting may be one of the persons not responsible for the
design.

To meet interface and other review requirements, the review meetings should, as appropriate,

include representatives of R&D, Engineering, Technical Support Services, Production
Engineering, Manufacturing, Quality Assurance, Marketing, Installation and Servicing,
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Purchasing and contractors. Design review should, as applicable and at the appropriate phase,
include those responsible for coordinating or managing preclinical and clinical studies.

3. Pre-and post-review meeting significant responsibilitiesand assignments should be documented
[820.30(b)]. These assignments are not unusual -- they are simply ordinary work required to
develop a new product or modify an existing product. The progress and/or results of such
assignments would typically be reported at the next review meeting. Documentation is not
required for detailed day-to-day development activitiesthat arepart of thedesignersroutinejob.

4. The design review meeting resultsare made a part of the device design history file. Theresults
should include minutes and should include notes, or annotated draft drawings and annotated
draft proceduresthat played a significant role during the design review. Such documents help
show that planswer efollowed, verification/validation wasreviewed, and, to someextent, how the
design evolved.

TheQSregulation doesnot requirethat every document mentioned, referenced or used during a
design review be placed in the design history file.

The device design review meeting minutes should include information such as:

moder ator and attendees,

date and design phase/stage,

plans and/or agenda,

problems and/or issuesto identify and solve,

minutes and reports, and

follow-up report(s) of solutions and/or the next review covers the solutions and remaining
issues.

Manufacturersmay use aform to capture some of thisinformation for minutes such the device,
date, moderator, attendees, major phase, problems, assignments, etc. The device design review
minutes are a key and required part of the design history file. The minutes also help consolidate
development infor mation and the current minutesarealso a brief record of some of theimmediate
development tasksto be done.

End Of Initial Design

The design control requirements, particularly design validation, give clear insight into when the
initial dsign effort is completed. The end of the total design effort has not been reached until it is
known that theinitial production devices, when transferred to production and produced per the
devicemaster record, meet all of thecurrent design specifications. Thisfact can only bedeter mined
by performing design validation on one or moresamplesof thefinished production unitsasrequired
by 820.30(g). I nitial production and subsequent validation are well defined stages; and, therefore,
design review(s) shall be performed asrequired by 820.30(e), Design Review.

Thusthedesign validation of initial production should befollowed by a" final" design review to

meet the design review requirement. If the validation of the final design and subsequent design
review(s) reveal design problems, then design changes are required to correct these problems.
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Design changesrequireanother design verification and, whereappropriate, validation and review of
all partsor the affected parts of the device system.

DESIGN OUTPUT

Design output per 820.3(g) meanstheresultsof adesign effort at each design phaseand at theend
of the total design effort. The finished design output isthe basisfor the device master record. The
total finished design output consistsof thedevice, itspackaging and labeling, and the device master
record.

Device master record (DMR) means a compilation of records containing the procedures and
specificationsfor afinished device.

The design output at each phase are documents and physical design elements that are either
complete or are used to move the design effort into the next phase. For example, thefirst design
output will usually be the design requirements document. From the requirements and their
engineering knowledge, the designers will derive the preliminary design specifications. Then the
physical design begins. For example, the designers may begin the selection of known routine
components that are part of the design and begin documenting their purchasing and acceptance
requirementsdocumented to meet 820.50 Pur chasing Controls, (b) Purchasing Datawhich requires
that each manufacturer shall establish and maintain data that clearly describe or reference the
specified requirements, including quality requirements, for purchased or otherwisereceived product
and services.

Other componentswill be selected as the design evolves. The design output for some special or
new components, or components in unusual applications, will include verification protocols,
purchasing and acceptance requir ements.

Many of the design output documents are documentsthat directly form part of the DMR. The
remaining DMR documents are created by quality assurance, production engineering, process
engineering, technical writing, installation and servicing, etc., using design output data and
information. For example, the finished device final-test methods and some installation and/or
servicing test methods and data forms may be derived from the design verification protocol(s).
When all of these design and documentation activities are completed, the DMR iscomplete. When
theDMR iscompleteand initial production units, including packaging, meetsall specifications, the
total finished design output exists.

To generate the design output per the QS regulation in 820.30(d), three activitiesare required.
Each of theseislisted and discussed below.

1. Each manufacturer shall establish and maintain proceduresfor definingand documenting design
output in termsthat allow an adequate evaluation of conformanceto design input requirements.

2. Design output proceduresshall contain or maker eferenceto acceptancecriteriaand ensurethat
those design outputsthat are essential for the proper functioning of the device are identified.

3. Design output shall be documented, reviewed, and approved before release. The approval,
including thedate and signatur e of theindividual(s) approving the output, shall be documented.
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Documenting Design Output (1)

Documenting design output in termsthat allow an adequate evaluation of conformanceto design
input requirements is a significant requirement and design activity. A common technique for
achieving this conformanceislisted below.

» Convertthegeneral input requirementsto specific design engineering specificationsand giveeach
item a line/paragraph number.

» Develop the design to meet all of the parameters and characteristicsin the design engineering
gpecification.

» Generateaverification requirement document(s) and test method(s) for thedesign and giveeach
requirement/parameter/char acteristic the sameline/paragraph number that it hasin thedesign
engineering specification.

* Generateaverification dataform that listseach requirement/parameter/characteristicand give
each requirement/parameter/characteristic the same line/par agraph number that it hasin the
design engineering specification.

Each of these documentshasa different drawing number but theline/par agraph numbersarethe
same. Thefir st of thesedocumentsmay be used asthe beginning format for thenext one. Therefore,
it isalmost impossible to leave out an element. Ther eafter, when the verification is performed and
documented, confor mance or lack of conformance from input to output is known.

Acceptance Criteria (2)

The verification documents and data contain more information than is typically needed for
production evaluation and acceptance of components, in-process items and finished devices.
Therefore, it is easy to copy and modify verification documents to meet the quality system
requirement that: design output proceduresshall contain or maker eferenceto acceptancecriteria
and ensurethat those design outputsthat are essential for the proper functioning of thedeviceare
identified. In fact, this technique of deriving test procedures from the verification protocols also
yieldsthetest method(s) and datafor m(s) needed to meet the DM R requirementsfor QA procedur es
and acceptancecriteriain 820.181(c).

Design Output Approval (3)

Thethird and final output requirement isthat: design output shall bedocumented, reviewed, and
approved before release. The approval, including the date and signature of the individual(s)
approving the output, shall be documented. Thismeansthat:

* Manufacturers may choose to have a group review certain documents and have individuals
review other documents.
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e Output documents that are directly part of the DMR are reviewed, dated and signed by the
author whichiscurrent practice; and reviewed, dated and appr oved by individual(s) designated
by the manufacturer. As appropriate, these reviews should cover technical issues as well as
adequacy for usein production, purchasing, servicing, etc. DMR documentsthat ar e gener ated
and approved under 820.30 automatically meet the approval requirements of 820.40, Document
Controls and do not have to bere-approved under 820.40.

» Design output reports, data and any other document that will beused to createdocumentsin the
DMR arereviewed, dated and signed by the author which is current practice; and reviewed,
dated and approved by individual(s) designated by the manufacturer.

Design output alsoincludesthe physical design which, of cour se, isnot intended to besigned, and
dated. Theapproval for thephysical design isthevalidation that isdoneon initial production units.

DESIGN VERIFICATION AND VALIDATION

Each manufacturer shall establish and maintain procedures for verifying the device design.
Design verification [820.30(f)] shall confirm that the design output meets the design input
requirements. Theresultsof thedesign verification, including identification of thedesign, method(s),
the date, and theindividual(s) performing the verification, shall be documented in the DHF.

Validation [820.30(g)] means confirmation by examination and provision of objective evidence
that the particular requirementsfor a specific intended use can be consistently fulfilled.

Processvalidation meansestablishing by obj ective evidencethat a processconsistently producesa
result or product meeting its predeter mined specifications.

Design validation means establishing by objective evidence that device specifications conform
with user needs and intended use(s).

Verification means confirmation by examination and provision of objective evidence that
specified requirements have been fulfilled.

Each manufacturer shall establish and maintain procedures for validating the device design.
Design validation shall be performed under defined oper ating conditionson initial production units,
lots, or batches, or their equivalents. Design validation shall ensurethat devicesconform to defined
user needsand intended usesand shall includetesting of production unitsunder actual or ssimulated
use conditions. Design validation shall include software validation and risk analysis, where
appropriate. Theresults of the design validation, including identification of the design, method(s),
the date, and theindividual(s) performing the validation, shall be documented in the DHF.

Design verification isalways done ver sus specifications. Therefor e, to control the specifications
and increase the probability of achieving desired safety and performance characteristics, device,
software, labeling, packaging and any other specifications should be complete and thoroughly
reviewed befor e development commences. Asthe har dwar e and softwar e designsevolve, they should
be evaluated versustheir current specifications.
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Verification and validation should be done with test equipment calibrated and controlled
accor ding to quality system requirements. Otherwise, thereislimited confidencein the data.

Verification and validation should also bedoneaccor dingtoawritten protocol(s). Theprotocol (s)
should include defined conditionsfor thetesting. The protocol(s) should be approved before being
used. Test protocol(s) are not perfect for a design, particularly a new design. Therefore, the
designers and other verification personnel carefully annotate any ongoing changes to a protocol.
Likewise, theverification per sonnel should record technical commentsabout any deviationsor other
eventsthat occurred duringthetesting. Thedlightest problem should not beignored. During design
reviews, the comments, notes and deviations may be as important as test data from the formal
protocol(s).

Design Evaluation ver sus Specifications

Theoriginal design of devicesand any subsequent changesshould beverified by appropriateand
formal laboratory, animal, and in vitro testing. Risk analysis should be conducted to identify
possible hazar dsassociated with thedesign. Failure M ode Effects Analysisand Fault Tree Analysis
are examples of risk analysistechniques.

Appropriatelaboratory and animal testing followed by analysisof theresultsshould be car efully
performed before clinical testing or commercial distribution of the devices. The manufacturer
should be assured that the design is safe and effective to the extent that can be determined by
various scientific tests and analysis before clinical testing on humans or use by humans. For
example, theelectrical, thermal, mechanical, chemical, radiation, etc., safety of devicesusually can
be determined by laboratory tests.

Clinical testing is not needed for many substantially equivalent devices (See 21 CFR Part 807
Subpart E - Premarket Notification Procedure). Where it is needed, such as for complex
substantially equivalent devices or new devices, clinical testing on humans should meet the
applicablerequirementsin theInvestigational Device Exemption (IDE) regulations (21 CFR Parts
812 and 813).

The general IDE regulation (21 CFR Part 812) exempts a manufacturer during the
" premarketing phase" from the following provisions of the FD& C Act:

Misbranding,

Registration of the Establishment,

Premarket Notification [510(K)],

FDA Performance Standards,

Premarket Approval,

Production sections ONLY of the Good Manufacturing Practices,
Color Additives,

Banned Devices, and

Restricted Devices.

Don't bemisled by thislist of exemptions-- being exempted from these provisionsdoesnot mean
that a manufacturer may develop a new device under uncontrolled conditions and then test it on
humans. Devicesbeing clinically tested ar e not exempt from section 501(c) of the FD& C Act, which
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statesthat adeviceisadulterated if it doesnot meet a manufacturer’squality claims. Devicesbeing
manufactured for usein clinical studies under an IDE are exempt ONLY from the production
section of the QSregulation. They arenot exempt from design controlslisted in 820.30. In addition,
the IDE regulation has labeling requirements in 812.5 and quality assurance requirements in
812.20(b)(3) that shall be met. Further, manufactur ers should remember that human subjectsare
also protected through the courtsviaproduct liability lawsand actions. In summation, protection of
manufacturer interests, human test subjects, practitioners, and patientsrequiresthat all medical
devices be developed, evaluated, and manufactured under a total quality system.

Laboratory testing to force a failure takes considerable time and the " culprit” may not fail
during thetesting. Another evaluation techniqueis Failure Mode and Effects Analysis(FMEA) in
which failuresare assumed to occur. FMEA isuseful for evaluating reliability, safety, and general
quality where, for example, the evaluator assumesthat:

each component falils,

each subsystem or subassembly fails,

the operator makeserrors, and

the power sourceisinterrupted and immediately restarted.

Theprobability of each failureactually occurring and, if it does, theresulting effect ar eanalyzed.
Then, whereneeded and feasible, hazar dsand faulty performance ar e designed out of thedeviceor
reduced; or compensated or prevented/reduced by interlocks, warning signs, explicit instructions,
alarms, etc. Risks, of course, cannot always be removed from medical devices, but they should be
known and controlled to the extent feasible with existing technology.

FailureModeand EffectsAnalysis(FMEA) isavery power ful and cost-effectivetechnique. Note
that it takesvery littletimeto assumethat a component or subsystem isgoingtofail versusthetime
required to test to failure. The idea is not to promote one method above the other because a
reasonableamount of both actual testing and failuremode and effectsanalysisshould be donebefore
adeviceisclinically tested and/or placed into production.

Besidesusing FMEA there are also other human factor and validation process techniques that
can beused in developing an overall risk analysis. These techniquesinclude: timelines, workload
analysis, failure analysis, alternative calculations, testing including animal testing, auditing the
design output, design reviews, demonstr ations, and comparing a new design to a proven design etc.
The users should be consider ed components when developing a fault tree and failure mode effects
analysis.

All evaluation results should be reviewed by product development per sonnel who compar e the
testsand FMEA results with specifications, including safety and performance standards, to make
certain that the desired level of intrinsic quality has been designed into the device. Also, the
appropriatedesign of manufacturing processes, including validation wher e appropriate, isneeded to
assurethat production can achievethelevel of quality designed into the device.

Softwar e Validation
Software is evaluated and reviewed versus the software specifications during the ongoing

development of the device design. When a "final" prototype(s) is available, the software and
hardwar e arevalidated to make certain manufacturer specificationsfor thedeviceand processare
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met. Some aspects of har dwar e evaluation wer e discussed above. Aspects specific to software are
covered below.

Beforetestingthe softwar ein actual use, thedetailed code should bevisually reviewed ver susflow
charts and specifications. All cases, especially decision points and error/limit handling, should be
reviewed and theresults documented.

Inall cases, algorithmsshould bechecked for accuracy. Recallshaveoccurred becausealgorithms
were incorrectly copied from a source and, in other cases, because the source algorithm was
incorrect. During the development phase, complex algorithms may need to be checked by using a
test subroutineprogram written in ahigh-order language, if theoperational programiswrittenina
low-level language.

Thevalidation program is planned and executed such that all relevant elements of the software
and hardwar e ar e exercised and evaluated. The testing of software usually involves the use of an
emulator and should includetesting of the softwar e in the finished device.

Thetesting includes normal operation of the complete device; and this phase of the validation
program may be completed first to make certain that the device meets the fundamental
performance, safety and labeling specifications. Concurrently or afterward, thecombined system of
har dwar e and softwar e should be challenged with abnor mal inputsand conditions. Asappropriate,
these inputs and conditionsinclude such items as:

operator errors,

induced failure of sensorsand cablesor other inter connects;

induced failur e of output equipment;

exposureto static electricity;

power lossand restart;

simultaneousinputsor interrupts; and,

as appropriate, deliberate application of none, low, high, positive, negative, and extremely
high input values.

The results of the software and combined device system validation are included in the design
reviews.

Labeling Verification

During verification, the complete deviceisexer cised such that all labeling, displays, and outputs
aregenerated, reviewed, and theresultsdocumented. Duringtheverification, all displayed prompts
and instructions are checked versus the manufacturer’s and FDA’s labeling requirements and
ver susthe operator manual.

Printed labeling and screen displays should be checked to seeif they aredirected totheuser and
not to the system designers, which isa common fault found in labeling. Displayed text should be
short and to the point. Because displays are brief, keywor ds should be carefully selected to match
system characteristics, yet transfer the maximum infor mation totheuser. Thetext of referencesto
controlsor other partsof the system should match the labeling on the device. Data, identifications,
or other key information displayed should be current, complete, unambiguous, and accur ate.

3-17



During verification, all promptsand instructionsshould befollowed exactly by thedevicetest or
other operators and such action should result in correct operation of the device. Prompts and
instructions should appropriately match theinstructionsin the operator'smanual. The evaluation
should include verification that any screen or other displays meet the requirements of, and have
been approved per, the manufacturer’s policy/procedurefor design of labeling.

Patient and proceduredataon printoutsshould becorrect; therefore, printoutsshould undergoa
verification similar to that performed for the screen or other displays. In addition, the printouts
should be evaluated with respect to their "cold" information transfer characteristics. Will the
printouts be quickly and clearly understood a few weeks later when the reader isnot reading the
displays, operating the device, or looking at the patient? All printouts should also meet the
manufacturer’ sdesign control policy/procedurerequirementsfor labeling. Likewise, patient dataor
other key information transmitted to a remote location should be correct; therefore, it should be
checked for accuracy, completeness, and identification. Annotated copies of verified labeling,
printouts, etc. and associated notes and any checklists should be placed in the design history file.

The overall device specifications usually have requirements that cover user/operator error
prevention and control. Along with operator training, such errorsare controlled by:

e adequateinstruction manuals,

» adequate device labels,

» display of adequate promptsand correct instructions,
» dtatus (history) reports,

» exclusion of certain erroneousinputsor actions, and
adequate human factors design.

Also, for somedevices, it may beimportant to control theorder in which data can be entered by
theoperator. In emergency situationsor because of distractions, it may beimportant to present the
operator with a brief history or statusreport of recent actions. During the verification, the listed
itemsshould beevaluated ver susthe specifications, and checked for completenessand appropriate-
ness. A checklist or matrix may be used to aid in thereview of labeling.

DESIGN TRANSFER

Thedesign controlsrequirethat each manufacturer shall establish and maintain proceduresto
ensure
that the device design is correctly translated into production specifications.

It is common practice for sections of a design to be transferred before the entire design is
completed. The QS regulation does not prevent such split or multiple transfers. Transfer isto be
performed only for completed elementsof thedesign -- multipletransfersmay not be used to bypass
any design, labeling or other GMP requirements.

A significant part of the transfer requirement is met when the design output is being created.
That is, some of the design output documents are part of the DMR and are used directly for
production. Theremaining DM R documentsar e based on design output information. A procedureis
needed to cover the generation of the remaining device master record documents based on
information in the design output documents.
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Design transfer should assurethat the section of the design being transferred:

meetsinput requirements,

contains acceptance criteria, where needed;

contains design parameter s which have been appropriately verified;

iscomplete and approved for use;

isfully documented in the DMR or contains sufficient design output infor mation to support
the generation of remaining DMR documents; and

* isplaced under change control if not already done.

Design transfer may includetraining of production, installation and service employeesand such
training should be covered by or referenced by the transfer procedure.

DESIGN CHANGES

Changesto adesign element are controlled per 820.30(i) Design Changeswhich statesthat: each
manufacturer shall establish and maintain procedures for the identification, documentation,
validation or where appropriate verification, review, and approval of design changes before their
implementation.

The original design activities and subsequent change control activities for the design are both
done under thefull set of the quality system design controls. A manufacturer may not use a design
change control procedure to bypass part of the design controls. Thus, it is difficult to describe
change control before design transfer because both activities are done under design controls.

Most of the details of the change control system areleft tothemanufacturer to develop, document
and implement. Asthedesign activity progressestoward thefinal stage, it isexpected that thedegree
of change control will increase.

Those elements of the design that have been verified and accepted obviously should be under
change control. A design that hasbeen submitted to FDA for marketing clearance should be under
change control. A design undergoing clinical trials should be under change control or the clinical
data may not be accepted by FDA. A design that isreleased for production should beunder design
and general change control.

After design activities are begun and the physical design evolves into an accepted entity,
subsequent changesto the device specification(s) ar e proposed, evaluated, reviewed, approved, and
documented per all of 820.30. The revised specification(s) becomes the current design goal in
accordance with the manufacturer procedures for: design control, design change control, and
document control.

A design change control procedure should at least cover:

* under what conditions change control isrequired;

» documenting thereason for the change;
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» any differencesin the change control process when outside parties are involved;
» analysisof thedesign to identify other elementsthat areimpacted by the change; and

« for significant changes which includes any change requiring verification and/or validation,
placing the reason for the change in the design history file along with the required design
verification, validation and review documentation.

DESIGN HISTORY FILE

Design history file(DHF) meansa compilation of recor dswhich describesthedesign history of a
finished device [820.3(e)].

The DHF cover sthedesign activities used to develop the device, accessories, major components,
labeling, packaging and production processes.

The design controlsin 820.30(j) require that each manufacturer shall establish and maintain a
DHF for each type of device. Each type of device means a device or family of devices that are
manufactured accordingto one DMR. That is, if thevariationsin the family of devicesare simple
enough that they can be handled by minor variationson thedrawings, then only oneDMR exists. It
iscommon practiceto identify device variations on drawings by dash numbers. For thiscase, only
one DHF could exist because only one set of related design documentation exists. Documents are
never created just to gointothe DHF.

TheQSregulation alsorequiresthat the DHF shall contain or referencetherecordsnecessary to
demonstrate that the design was developed in accor dance with the approved design plan and the
requirements of this part. As noted, this requirement cannot be met unless the manufacturer
developsand maintainsplansthat meet thedesign control requirements. The plansand subsequent
updates should be part of the DHF. In addition, the QS regulation specifically requiresthat:
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» the results of a design review, including identification of the design, the date, and the
individual(s) performing thereview, shall be documented in the DHF.

» design verification shall confirm that thedesign output meetsthedesign input requirements.
The results of the design verification, including identification of the design, method(s), the
date, and theindividual(s) performing the verification, shall be documented in the DHF.

Typical documentsthat may bein, or referenced in, a DHF arelisted below:

* design plans;
» design review meeting information;

» sketches,

e drawings;

* procedures;
e photos;

* engineering notebooks,

e component qualification information;

» biocompatibility (verification) protocols and data;

* design review notes,

» verification protocols and data for evaluating prototypes,

« validation protocols and data for initial finished devices;

» contractor / consultants information;

» partsof design output/DMR documentsthat show plans wer e followed; and
» partsof design output/DMR documentsthat show specifications wer e met.

TheDHF containsdocumentssuch asthedesign plansand input requirements, preliminary input
specs, validation data and preliminary versions of key DM R documents. These ar e needed to show
that planswere created, followed and specifications wer e met.

TheDHF isnot required to contain all design documentsor to contain the DM R, however, it will
contain historical versions of key DMR documentsthat show how the design evolved.

Doesthe DHF havevaluefor the manufacturer? Y es, when problemsoccur duringre-design and
for new designs, theDHF hasthe" institutional” memory of previousdesign activities. TheDHF also
containsvaluable verification and validation protocolsthat arenot in DMR. Thisinformation may
bevery valuablein helping to solvea problem; pointing to the correct direction to solve a problem;
or, most important, preventing the manufacturer from repeating an already tried and
found-to-be-useless design.

EXHIBITS
Design Input Requirements Procedure
A sample Design Input Requirements procedure is presented which covers basic activities for

obtaining data on requirementsthat isneeded for employeesto develop device specifications. This
procedur e usesthe multiple specification approach; however, asingle combined specification would

321



useavery similar procedure. Thisprocedureshould be modified to meet specific needsbeforebeing
adopted by a manufacturer.
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COMPANY LOGO

Title: Design Input Requirements Procedure SOP #: Page:_1 of 2
Prepared by: App: Date:

Prep. Date: Rev: Date:

ECN History:

POLICY - Design specificationscovering all design requirementsshall beestablished for all proposed devices
before any significant physical design activities are started.

SCOPE - Thispolicy appliesto all devicesand accessoriesdeveloped by the manufacturer or developed by a
contractor for us. For purchase of completed designs, refer to SOP ###. The device specification(s) must exist
or be generated regardless of the sour ce of the design.

CONFIDENTIALITY - Device development plans and activities are always confidential. Market research
reportsand documents such as specifications with parameter data shall be marked confidential.

Design control procedures, standard SOPs, blank forms, and required design review and design
verification/validation recor dsmay be shown to, and may be copied by, FDA investigator sasrequired by the
QSregulation. Design parameter sar enot cover ed by the QSregulation. Therefor e, confidential specification
characteristicsand parametersin the copies of these documents shall be blacked out unlessthe document is
being collected during an inspection related to a marketing submission.

RESPONSIBILITY

Marketing and Engineering have the primary responsibility for determining safety and performance
requirements and developing input specifications; however, all departments are expected to support the
development of input requirements and subsequent specifications.

MARKETING - Marketing shall plan and conduct all customer contactsto obtain infor mation on customer
desires, needs, expected pricing, opinions about existing devices, etc.

To the maximum extent feasible, market research shall be conducted in a manner to reduce leaking of
manufacturer confidential information and plans.

Design review meetings shall normally precede and follow all significant outside market resear ch activities.
Initial market research activities shall be previewed with top management.

Market research results areto be documented and marked confidential.

PRODUCTION - Production has primary responsibility for assuring producibility and establishing
manufacturing requirements. Some of these requirements may be general during the early design stages.

ENGINEERING - Engineering isexpected to supply design input information on most requirements. Such
inputs may parallel data obtained by market research.

Engineering has primary responsibility for specifying what technology to use.

Engineering shall analyze input data on requirementsand reduceit to preliminary specifications.
Engineering has primary responsibility for addressing incomplete, ambiguous, or conflicting requirements
and shall seethat such issuesare appropriately discussed at design reviews.
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Page 2 of 2
RA & QA - RA and QA managers or their designees shall attend all design input or specification review
meetingsto provideinput on, and to assur ethat, regulatory, manufacturer, quality, safety, performance, etc.,
procedures are followed and that requirements are met.

SPECIFICATIONS

STRUCTURE - Multiple specifications shall be used except for very simpledevices. A separ ate specification
shall bedeveloped for accessories, labeling, packaging, etc. An over all device specification shall be devel oped
and shall include an index that pointsto supporting specifications. The specifications, among other factors,
shall address:

Performance and Efficacy;

Human Factors;

Chemical Safety;

Electrical Safety;

M echanical Safety;

Radiation Safety;

Thermal Safety;

Biocompatibility;

Device Compatibility;

10. System Compatibility;

11. Environmental Compatibility;

12. Packaging (in a separ ate specification document);

13. Any FDA design requirementsin the Part 801 and Part 1000-1050 regulations; and
14. Labelingin a separate document and, as appropriate, in the device primary specification.

CoNoTA~AWNE

CHECKLISTS- Checklistsof requirementsger maneto our product linemay beused to develop and support
specifications. I f used, such checklists become part of this procedureand part of the design documentation.

DESIGN REVIEW - Each specification shall undergo design review beforeit isapproved for physical design
activities or isused as a background document to support further market research. Such reviews shall be
documented.

APPROVAL - TheMarketing manager and Engineering manager shall approveall input specificationsafter
these have been subjected to design review.

DOCUMENTATION - Theappr oved specifications shall be given document number sand become part of the
device master record for the new device.

CHANGE CONTROL - TheEngineering manager shall decidewhen design activitieshave progressed tothe
stagethat thevarious specifications shall be subject to our Design Change Control Procedure. However, for
our organization, design change control can start NO later than the FIRST of the following events:

- clearanceof a 510(k), or
- dtart of aclinical investigation.
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INTRODUCTION

The Quality System (QS) regulation defines process validation as establishing by objective
evidence that a process consistently produces a result or product meeting its predetermined
specifications[820.3(z)(1)]. Therequirement for processvalidation appear sin section 820.75 of the
Quality System (QS) regulation. Thegoal of aquality system isto consistently produce productsthat
arefit for their intended use. Processvalidation isakey element in assuring that these principlesand
goals are met.

The process validation requirements stated in the QS regulation and the guidance offered here
have general applicability to manufacturing processes for medical devices. Many technologiesare
used in the production of medical devices. Thedetailsof processvalidation will vary accordingtothe
natur e of themedical device(e.g., sterileor non-sterile) and the natur eand complexity of the process
being validated.

Processes ar e developed according to the design controlsin 820.30 and validated according to
820.75. The process specifications, her eafter called parameters, arederived from the specifications
for the device, component or other entity to be produced by the process. The parameters are
documented in the device master record per 820.30, 820.40 and 820.181. The processis developed
such that the required parameters are achieved. To ensure that the output of the process will
consistently meet therequired parameters during routine production, the processis validated.

Thebasic principlesfor validation may be stated asfollows:

» Establish that the process equipment has the capability of operating within required
parameters;
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» Demonstratethat controlling, monitoring, and/or measuring equipment and instrumentation
ar e capable of operating within the parameters prescribed for the process equipment;

« Performreplicatecycles(runs) representingtherequired operational range of the equipment
to demonstratethat the processes have been oper ated within the prescribed parametersfor
the processand that theoutput or product consistently meetspredeter mined specificationsfor
quality and function; and

* Monitor the validated process during routine operation. As needed, requalify and recertify
the equipment.

TERMSAND DEFINITIONS
Termsother than those used herein may be found in theliterature.

Validation: confirmation by examination and provision of objective evidence that the particular
requirement for a specific intended use can be consistently fulfilled.

Processvalidation: establishing by objective evidencethat a process consistently producesaresult
or product meeting its predeter mined specifications.

Installation qualification: establishing documented evidencethat processequipment and ancillary
systems ar e capable of consistently operating within established limits and tolerances.

Process performance qualification: establishing documented evidencethat the processis effective
and reproducible.

Product performancequalification: establishingdocumented evidencethrough appropriatetesting
that the finished product produced by a specified process(es) meets all release requirements for
functionality and safety.

Prospective validation: validation conducted prior to thedistribution of either a new product, or
product madeunder arevised manufacturing process, wheretherevisonsmay affect theproduct's
characteristics.

Retrospective validation: validation of a processfor a product already in distribution based upon
accumulated production, testing and control data.

Validation protocol: a written plan stating how validation will be conducted, including test
parameters, product characteristics, production equipment, and decision pointson what constitutes
acceptabletest results.
WHY VALIDATE PROCESSES

Therearemany reasons, in addition to theregulatory requirements, for validating processes. A

manufacturer can assure through careful design of the device and packaging, car eful design and
validation of processes, and process controls, that thereisa high probability that all manufactured
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unitswill meet specificationsand haveuniform quality. Thedependenceon intensivein-processand
finished devicetesting can bereduced. However, in-processand finished product testing still play an
important rolein assuring that products meet specifications. A properly validated and controlled
process will yield little scrap or rework, resulting in increased output. Consistent confor mance to
specificationsislikely to result in fewer complaints and recalls. Also, when needed, the validation
filescontain datato support improvementsin theprocessor the development of thenext generation
of the process.

WHAT PROCESSES SHOULD BE VALIDATED

Whereprocessresultscannot befully verified during routine production by inspection and test,
the process must be validated according to established procedures [820.75(a)]. When any of the
conditions listed below exist, process validation is the only practical means for assuring that
processes will consistently produce devicesthat meet their predetermined specifications:

* Routineend-product testshaveinsufficient sensitivity to verify thedesired safety and efficacy
of the finished devices;

» Clinical or destructivetestingwould berequired to show that the manufacturing processhas
produced the desired result or product®;

* Routineend-product testsdo not reveal all variationsin safety and efficacy that may occur in
the finished devices’;

* The process capability is unknown, or it is suspected that the processis barely capable of
meeting the device specifications.

TYPES OF PROCESSVALIDATION

Process validation may be conducted at different points during thelife cycle of a product. The
types of process validation are defined in terms of when they occur in relation to product design,
transfer to production and release of the product for distribution.
Prospective Validation

Prospectivevalidation isconducted beforeanew product isreleased for distribution or, wherethe
revisions may affect the product's characteristics, before a product made under a revised

manufacturing processisreleased for distribution.

Concurrent validation isasubset of prospectivevalidation and isconducted with theintention of
ultimately distributing product manufactured duringthevalidation study. Concurrent validation is

! For example, USP 23 states: " Absolute sterility cannot be practically demonstrated without complete
destruction of every finished article.
[Added note: Also, apositive test result may be caused by operator error rather than non sterility.]

2 For example, visual inspections usually are not capable of detecting defects in structural welds. Such defects
may be detectable only by using destructive testing, expensive test equipment, or very slow test methods.
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feasible when nondestructive testing is adequate to verify that products meet predetermined
specifications and quality attributes. If concurrent validation is being conducted as the initial
validation of anew processor a processwhich hasbeen modified, product should bewithheld from
distribution until all data and results of the validation study have been reviewed, and it has been
determined that the process has been adequately validated.

Concurrent validation may be conducted on a previoudly validated processto confirm that the
processisvalidated. I f therehave been no changesto the processand noindicationsthat the process
isnot operatingin astate of control, product could bereleased for distribution beforerevalidation of
theprocessiscompleted. Thereissomerisk toearly releaseof product in that subsequent analysisof
data may show that the processisnot validated.

Retrospective Validation

Retrospective validation is the validation of a process based on accumulated historical
production, testing, control, and other information for a product already in production and
distribution. This type of validation makes use of historical data and information which may be
found in batch records, production log books, lot records, control charts, test and inspection results,
customer complaintsor lack of complaints, field failurereports, servicereports, and audit reports.
Historical data must contain enough information to providean in-depth pictureof how the process
has been operating and whether the product has consistently met its specifications. Retr ospective
validation may not befeasibleif all theappropriatedatawasnot collected, or appropriatedatawas
not collected in a manner which allows adequate analysis.

I ncompleteinformation mitigatesagainst conducting a successful r etr ospective validation. Some
examples of incomplete information are:

» Customer complaints which have not been fully investigated to deter mine the cause of the
problem, including the identification of complaintsthat are dueto processfailures;

« Complaintswereinvestigated but corrective action was not taken;

e Scrap and rework decisionsthat are not recorded, investigated and/or explained;

» Excessive rework;

* Recordsthat do not show the degree of processvariability and/or whether processvariability
iswithin the range of variation that is normal for that process, for example, recording test
resultsas" pass' or "fail" instead of recording actual readingsor measur ementsresultsinthe

loss of important data on process variability; and

* Gapsin batch recordsfor which thereareno explanations. (Retr ospective validation cannot
beinitiated until the gapsin records can befilled or explained.)

If historical dataisdetermined to be adequate and r epresentative, an analysis can be conducted
to determine whether the process has been operating in a state of control and has consistently
produced product which meetsitspredeter mined specificationsand quality attributes. Theanalysis
must be documented.
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After a validated process has been operating for some time, retrospective validation can be
successfully used to confirm continued validation of that processif no significant changeshavebeen
made to the process, components, or raw materials.

Statistical process control is a valuable tool for generating the type of data needed for
retrospective analysis to revalidate a process and show that it continues to operate in a state of
control.

PROCESSVALIDATION STUDIES
Planning the Process Validation Study

Careful planning of a validation study is essential to ensure that the process is adequately
validated. Theplan should includedesign reviews. Theplan for thevalidation study isdocumented
in the validation protocol. A copy of the protocol and validation results are placed in the Design
History File(DHF) [820.30 (j)] or quality system record file (820.186). The oper ational, monitoring,
and other production-related procedures are part of the device master record (DMR) (820.181).
Planning for thevalidation should includethefollowing elementsaswell asany other relevant issues
that must be addressed to conduct the validation study:

identification of the processto be validated;

* identification of device(s) to be manufactured using this process;

» criteriafor asuccessful study;

* length and duration of the study;

» assumptions (shifts, operators, equipment, components);

* identification of equipment to be used in the process [820.75(b)(2)];

* identification of utilitiesfor the process equipment and quality of the utilities;

» identification of operatorsand required operator qualifications [820.75(b)(2)];

» complete description of the process{may referencethe DMR [820.181(b)]};

» relevant specificationsincluding thosefor theproduct, components, manufacturing materials,
;g%ins\g}r;onment, etc. [may referencethe DMR and quality system files {820.181(a) and (b);

* any special controlsor conditionsto be placed on preceding processesduring thevalidation;

* process parameters to be controlled and monitored, and methods for controlling and
monitoring [820.70(a); 820.75(b)(2)];
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product characteristics to be monitored and method for monitoring [820.70(a)(2);
820.75(b)(2); 820.80(c)];

any subjective criteria used to evaluate the product;

definition of what constitutes nonconformance for both measurable and subjectivecriteria;
statistical methods for data collection and analysis (820.250);

consider ation of maintenance and repairs[820.72(a)];

conditionsthat may indicate that the process should be revalidated [820.75(c)];

stages of the study where design review isrequired; and

approval(s) of the protocol.

Thevalidation plan should also cover theinstallation and oper ation qualification of any equipment
used in the process, process performance qualification, and product performance qualification.

Installation and Operation Qualification

After process equipment is designed or selected, it should be installed, reviewed, calibrated,
challenged, and evaluated to ensure that it is capable of operating within established limits and
tolerances as well as throughout all anticipated operating ranges. Installation and operation
qualification studies establish confidence that all equipment used in the manufacturing process
meets specified requirements and is appropriately designed, constructed, placed, and installed to
facilitate maintenance, adjustment, cleaning, and use [820.70(g)].

Theinstallation and operation qualification phases of process validation include:

examining equipment design and supplied documentation;
deter mining installation requirements;
establishing any needed environmental controlsand procedures;

assuring that the work area has sufficient space to perform the processing and associated
activities;

installing the equipment;
verifying correct installation;

establishing manufacturing procedures for the monitoring, operation, and control of the
equipment including the minimum number of operators;
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e determining calibration, cleaning, maintenance, adjustment, and expected repair
requirements;

* identifying important elements of the equipment that could affect the output or finished
device;

» verifying that the system or subsystem performs as intended throughout all anticipated
operating ranges; and

» documenting the above infor mation.

Equipment fabricator smay perform qualification runsat their facilitiesand analyzetheresultsto
determine that the process equipment is ready for delivery to the medical device manufacturer.
Device manufacturer sshould obtain copiesof thesuppliers qualificationsstudiesto useasguides, to
obtain basic data, and to supplement their own qualification studies. However, it is usually
insufficient torely solely upon ther epresentationsand studies of theequipment supplier. Thedevice
manufacturer isultimately responsiblefor evaluating, challenging, and testing the equipment and
deciding whether the equipment is suitable for use in the manufactur e of a specific device(s). The
evaluations may result in changes to the equipment or process. Such changes must meet QS
requirementsin 820.30, Design Control; 820.40, Document Controls; 820.50, Pur chasing Controls;
820.70, Process Controls, 820.72, Inspection, Measuring, and Test Equipment; 820.75, Process
Validation; 820.181, Device Master Record.

Installation and operation qualifications should include establishing pertinent methods,
procedures, and schedules for calibration, cleaning, and maintenance, and establishing a repair
partslist for each pieceof equipment. Planningfor eventual maintenanceand repairscan reduceor
prevent confusion during emer gency repair swhich could lead toimproper repairssuch asthe use of
thewrongreplacement part. Post-repair cleaning, calibration, and re-start requirementsshould be
established if necessary to prevent inadver tent manufactur e of nonconfor ming devices. Theobjective
isto assure that all repairs can be performed in a way that will not affect the characteristics of
material processed or devices manufactured after repairs.

Process and monitoring equipment (instruments) should be calibrated at the beginning of the
validation study, and the calibration should be checked at the end of the study to establish
confidence in the validation of the process. Equipment found out of calibration at the end of a
process validation study may indicate that the process has not been operating in a state of control
and cannot be considered validated. M ore frequent calibration or morerobust equipment may be
necessary, or you may wish to use stand-alone instruments in parallel with the built-in process
monitoring equipment.

It isimportant to document installation and oper ation qualification studies. Such documentation
can substitutefor part of therequalification of equipment in futur e processvalidation studies. When
equipment is moved to a new location, installation and operation should be requalified. By
comparing data from the original installation and operation qualification and the requalification,
themanufacturer can deter minewhether therehave been any changesin equipment performanceas
aresult of themove. Changesin equipment performance should be evaluated to deter minewhether
it isnecessary to revalidate the process.
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Pr ocess Per formance Qualification

The purpose of process performance qualification isto rigorously test the processto determine
whether it is capable of consistently producing an output or in-process or finished devices which
meet specifications. In entering the process performance qualification phase of validation, it is
under stood that the:

» device, packaging, and process specifications have been established, documented, and
essentially proven acceptablethrough engineering, laboratory or other verification methods
[820.30; 820.70(a)]; and

» process and ancillary equipment and the environment have been judged acceptable on the
basis of installation and operation qualification studies [820.70(g)].

Challenges to the process should simulate conditions that will be encountered during actual
production. Challengesshould includetherangeof conditionsallowed in written standard operating
procedures and should be repeated enough times to assure that the results are meaningful and
consistent. Challenges may need to includeforcing the preceding processto operate at its allowed
upper and lower limits.

Processand product data should beanalyzed to deter minewhat thenormal rangeof variationis
for the processoutput. Knowing what isthe nor mal variation of the output iscrucial in deter mining
whether a process is operating in a state of control and is capable of consistently producing the
specified output.

Process and product data should also be analyzed to identify any variation due to controllable
causes. Depending on the nature of the process and its sensitivity, controllable causes of variation
may include:

« temperature,

e humidity,
» variationsin electrical supply,
» vibration,

* environmental contaminants,
* purity of processwater,

* light, and

* inadequate employeetraining.

Appropriate measur esshould betaken to eliminate controllable causes of variation. For example,
extreme variations in temperature can be eliminated by installing heating and air conditioning.
Employee training can be improved and conducted more frequently, and employees can be
monitored more closely to assure that they are properly performing the process. Eliminating
controllable causes of variation will reduce variation in the process output and result in a higher
degr ee of assurance that the output will consistently meet specifications.

After routine production begins, data derived from monitoring the process and output product
can be analyzed for variation and compared to the normal range of variation. Such analyses can
detect when the process output is shifting so that corrections can be made before, or soon after,
nonconforming product is produced.
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Product Perfor mance Qualification

The purpose of product performance qualification is to demonstrate that the process has not
adver sely affected thefinished product and that the product meetsits predeter mined specifications
and quality attributes. Product performance qualification and design validation of initial finished
devicesareclosely related. Accordingtothedesign control requirements, design validation shall be
performed under defined operating conditionson initial production units, lots, or batches, or their
equivalents[820.30(g)]. Productsused for design validation should be manufactured usingthesame
production equipment, methodsand procedur esthat will beused in routine production. Otherwise,
theproduct used for design validation may not ber epresentative of production unitsand cannot be
used asevidencethat the manufacturing processwill producea product that meetspre-deter mined
gpecifications and quality attributes.

Design validation can be conducted using finished products made during process validation
studies and will satisfy the need for product performance qualification. Design validation shall
ensure that devices conform to defined user needs and intended uses and shall include testing
production unitsunder actual or simulated use conditions[820.30(g)]. Original designsand design
changes are subject to design control requirements[820.30(i)]. Theresultsof design validation are
subject to review under the design control review requirements [820.30(e)].

DOCUMENTATION

The requirements for process validation are described in section 820.75 and include
documentation requirementsfor the processvalidation study phaseaswell asfor routine production
using a validated process. Records of validation activities and results must be maintained
[820.75(a)]. Validation protocols and results may befiled in the DHF [820.30(j)] or in the QSfiles
(820.186). Recor dsmust includethedateand signatur e of theindividual (s) approving thevalidation
and, whereappropriate, themajor equipment validated [820.75(a)]. Proceduresfor monitoring and
control of process parameters must be established and maintained for validated processes
[820.75(b)]. Proceduresfor the operation, monitoring and control of processesarepart of theDMR
(820.181).

When a validated process is used for manufacturing finished devices, the process must be
performed by a qualified individual [820.75(b)(1)]. Records must be maintained of the monitoring
and control methodsand data; whereappropriate, theindividual(s) per forming the process; thedate
performed; and major equipment used. Therecords should be maintained in the DHR (820.184).

REVALIDATION

Aslongastheprocessoperatesin a state of control and no changeshave been madeto the process
or output product, theprocessdoesnot haveto berevalidated. Whether the processisoperatingin a
state of control isdetermined by analyzing day-to-day processcontrol data and any finished device
testing data for confor mance with specifications and for variability.

When changes or process deviations occur, the process must be reviewed and evaluated, and

revalidation must be performed whereappropriate[820.75(c)]. Review, evaluation, and revalidation
activities must be documented.
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Processesmay beroutinely validated on a periodic basis; however, periodic validation may not be
adequate. Moreimportant isappropriate monitoring so that if problems develop or changes are

made, the need for immediaterevalidation is consider ed.
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INTRODUCTION

Establishing aquality system should bean integrated and univer sal effort. A total quality systems
approach should be designed to satisfy the particular quality, safety, and performance needs of a
specific manufacturer, product, and user-market. Employees play a vital role in achieving these
obj ectives. Obviously, employees need to be awar e of the details of the quality system and how to
meet them. The Quality System (QS) regulation supports these goals by requiring that a
manufacturer have sufficient qualified per sonnel and by requiring quality awar enesstraining for
personnel [820.25(a)]. M anagement with executiveresponsibility shall ensuretheir quality policy is
understood, implemented, and maintained at all levels of the organization. This should be
accomplished by supplying sufficient resources, training, responsibility, and authority to all
managing per sonnel that will enable them to perform their tasks.

Per sonnel involved in design, manufacturing, quality assurance, auditing, complaint processing,
servicing, etc., should be properly trained, both by education and experience. No matter how
effective quality assuranceand production systemsar e asconcepts, peoplestill play themajor rolein
designingand producingaquality product. Lack of training -- asreflected in instances of negligence,
poor operating techniques, or theinability of employeesto dischar getheir functionsproperly -- can
lead to defective products and, sometimes, to regulatory or liability problems.

Employee attitude is the most important personnel factor that can assure an effective quality
system. By management setting an excellent example and through effective training, quality
consciousness should be developed in every employee. Each person should be made awar e of the
importanceof hisor her individual contributionsin the overall effort to achieve an acceptablelevel
of quality.
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Theroleof management in thisvital awar enesseffort cannot be passive-- management should be
diligent in looking for factors that indicate a need for employee training [820.25(b)]. A quality
system should include an ongoing for mal program for training all personnel. All per sonnel should be
made awar ethat product quality isnot solely theresponsibility of management or any other single
group. Quality is the responsibility of every employee -- any employee can generate a quality
problem through ignorance of their job requirementsor negligence.

FDA Observations

It isnot unusual for FDA investigator sto conduct factory inspectionsand obser ve employeeswho
areclearly unawar e of situationsthat can result in poor device quality. These employees obviously
have not been properly instructed on what activities or conditions will directly cause defective
devicesor that can lead to mixups, contamination, or other problemsthat can cause non-confor ming
devices. For example, an improperly maintained piece of manufacturing equipment may eventually
havedisastr ous consegquenceson finished devices. Ther efor e, the employee char ged with maintaining
the equipment, as well asthe operator of the equipment, should be made awar e of conditions that
reflect a need for maintenance.

FDA investigator shave obser ved employees. smoking near or sweeping dust into open processing
tanks where the smoke and dust would destroy the usefulness of the device; blowing smoke or
sweeping dust onto devicesto be sterilized; handling delicate devices while wearing ringsor other
jewelry; wearing gloveswith holesor rubbing their noseand continuing to handledevicesthat need
to comply with biobur den requirements; wearing cleanr oom clothing into uncontrolled areas; and
other poor practices such asleaving windows or door s open in controlled environmental ar eas.

FDA investigator swer e advised by management that it isthe manufacturer'spolicy not to allow
theabovesituationsto occur. Theimplementation of thispolicy isquestionable. Arethese employees
originally and then periodically reminded of thereason: for not smoking, eating, and wearingrings,
and for personal cleanliness, and other employee requirements? People respond better when they
know why they are allowed or not allowed to do certain activities - not just being told that it is
company policy.

GMP REQUIREMENTS

The QS regulation requires in section 820.25 that each manufacturer shall have sufficient
personnel with the necessary education, background, training, and experience to assure that all
activitiesrequired by this part are correctly performed. [The requirement for sufficient trained
personnel isalso covered by resourcerequirementsin 820.20(b)(2) asfollows. Each manufacturer
shall provide adequateresour ces, including the assignment of trained personnel, for management,
performance of work, and assessment activities, including internal quality audits, to meet the
requirementsof thispart.]

Each manufacturer shall establish proceduresfor identifying training needsand ensurethat all
personnel are trained to adequately perform their assigned responsibilities. Training shall be
documented.

Aspart of their training, per sonnel shall be made awar e of device defectswhich may occur from
theimproper performanceof their specificjobs. [In addition totraining, personnel also havetobe
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notified if they are responsible for nonconforming product. Theintent isto prevent or reduce
nonconfor ming product. Each manufacturer shall establish and maintain proceduresto control
product that does not conform to specified requirements [820.90(a)]. The procedures shall
address the identification, documentation, evaluation, segregation, and disposition of
nonconforming product. Theevaluation of nonconformance shall includea deter mination of the
need for an investigation and notification of the persons or organizations responsible for the
nonconformance. The evaluation and any investigation shall be documented.]

Per sonnel who perform verification and validation shall be madeawar e of defectsand errorsthat
may be encountered as part of their job functions. There are also personnel requirements in
820.70(d) and 820.75(b)(1) asfollows. Each manufacturer shall establish and maintain requirements
for the health, cleanliness, personal practices, and clothing of personnel if contact between such
personnel and product or environment could reasonably be expected to have an adver se effect on
product quality. The manufacturers shall ensure that maintenance and other personnel who are
required towork temporarily under special environmental conditionsareappropriately trained or
supervised by atrained individual.

Each manufacturer shall ensurethat validated processesar e performed by qualified individual (s)
[870.75(b)(2)].

Employee Selection

Asthefirst step in meeting GM P personnel requirements, manufacturers should select or hire
appropriateemployeesfor thetasksto beperformed. Theinitial selection of employeesfor a specific
job is made based on a combination of education, experience, personal habits, interests, etc. For
example, education alone is not a good indicator of whether a recent graduate with a scientific
degree can design a product.

New employees should beinformed that they areworkingin aregulated industry and should be
initially trained to perform their specific jobs and be made awar e of any defectsor problemsthat
may occur from:

improper performance of their assigned tasks;

using incorrect toolsor incorrect use of atool;

poor hygiene, poor health, or smoking or eating on the job;
poor work habits or being in the wrong location; and
other detrimental factors.

Production Personnel

Section 820.70(d) requires that personnel in contact with a device or its environment shall be
clean, healthy, and suitably attired where lack of cleanliness, good health, or suitable attire could
adversely affect the device. Personnel who, by medical examination or supervisory observation,
appear to havea condition which could adver sely affect thedevice should be excluded from affected
operations until the adver se condition is corrected. Personnel should beinstructed to report such
conditionstotheir supervisor. Such actionsby management could create problemsunlessemployees
areinstructed about work practices and requirementswhen they are hired or initially assigned to
the task in an environmentally controlled area.
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If eating, drinking, or smoking could have an adver se affect on the devices fitnessfor use, then
employees should be informed that these activitiesareto be done only in designated ar eas.

Employees need to be informed why certain personnel and work practices arerequired. Basic
instructionsabout invisible micr oor ganismsand particulateswill makethe company requirements
much mor e meaningful. Peoplerespond better when they know why they areallowed or not allowed
to do certain activitiesrather than just being told it is company policy.

Some factors that should be considered when teaching employees about working in a controlled
environment include:

proper attire and dressing anteroom;

controlled use of, and entry into, controlled ar eas,

minimizing body movements;

locating the body and hands with respect to product and airflow;

prohibiting eating, drinking, smoking, or gum chewing;

reducing of coughing, sneezing and other objectionable health related conditions;
preventing use of lead pencils and certain cosmetics;

bathing and hand washing requirements;

preventing or controlling the cutting, tearing or storage of cardboard, paper, debris, etc;
eliminating electrostatic char ges by selection of clothing, grounding, etc.;
ensuring cleanliness of raw materials, components and tools; etc.

using correct furniture and eliminating use of extra furniture;

regulating the storage of tools, glasswar e and containers;

cleaning theroom and production equipment per written procedure; and
cleaning of work surfaces and chairs.

Technical Personnel

The manufacturer should assure that they have sufficient properly trained personnel, or
programstotrain technical personnel, todesign, validate, develop processes, and producethenew or
modified device. Scientific and technical personnel usually need trainingin:

regulatory requirements;

company documentation systems;
verification and validation techniques,
consensus standar ds;

human factors;

labeling;

safety;

reliability;

producibility; and,

other peripheral design topics.

New design personnel may beintroduced to manufacturing methodsand producibility issuesby
being assigned to various manufacturing areasbefore starting their design activities. Theresulting
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knowledge and experienceisasvaluableastheir technical education -- remember that the ultimate
obj ective of a design and manufacturing operation isto produce a safe and effective device.

In another valuable training technique, manufacturing personnel are assigned to assist
development personnel in verifying components, and assembling and verifying subassemblies and
prototype devices.

These training techniques:

* improve communications and technology transfer between the various departments;
* help meet theinterface requirementsin 820.30(b), Design and Development Planning;
* help promote concurrent engineering;

* help research and development personnel under stand that the goal isto produce a device --
not just design a device;

» achieve advancetraining for manufacturing personnel about a forthcoming design;

» reduce production problems by improving the producibility of the device based on the
expertise and input of the manufacturing personnel into the design of the device; and

» reduceproduction problemsbased on the expertiseand input of the device design per sonnel
into the design of processes and production tools, jigs, molds, in-house standards, and test
methods.

All of these areimportant and valuable side benefits to these ssmple cross-training techniques.
Such training should be documented.

Process Validation

The above discussion for technical personnel also appliesto technical employees that perform
process validation. After the processes are validated, these technical personnel should use their
expertiseand experienceto develop training methodsor help train production employeeson how to
monitor, control, and operate validated processes. Section 820.75(b) requires a manufacturer to
establish and maintain proceduresfor monitoring and control of process parametersfor validated
processesto ensurethat specified requirements continueto bemet. Further, 820.75(b)(1) requires
that validated processesbe performed by qualified individuals. Obvioudy, operatorsthat aretrained
to oper ate each specific validated process ar e needed to meet these requirements.

During the development and validation of a process, planning for eventual maintenance can
reduce or prevent confusion during emergency repairs. An emergency could lead to improper
repairs, such as use of a wrong replacement part. Therefore, the installation qualification should
includeareview of pertinent training requirements, maintenance procedur es, repair partslists, and
calibration of measuring equipment.

Quality Assurance Personnel
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QA or product acceptance employees shall meet the GMP personnel requirements for
manufacturing employees AND shall be made awar e of defects and errors likely to be found in
nonconfor ming components and devices. Usually, it iseasier and mor e effective to teach all of the
GMP personnel requirementsto all appropriate employees.

Production or QA personnel performing quality assurance or acceptance functions should :

. Maintain requirementsfor health, cleanliness, and clothing standar dswhich will prevent an
adver se effect on product quality.

. Adequately train and/or supervise temporary personnel working in special environmental
conditions.

The production department shall have sufficient personnel with the necessary education,
background, training, and experience to assure that all production activities are correctly
performed. Employees are selected and/or trained for their assigned tasks. These tasks may be
janitorial, receiving, pulling parts, production, labeling, acceptancetest and inspection, packaging,
painting, welding, mixing, specific technical tests, etc.

Tomeet thisrequirement, each manufacturer shall establish proceduresfor identifyingtraining
needsand ensurethat all per sonnel aretrained to adequately perform their assigned responsibilities.

Aspart of their training, personnel shall be made awar e of device defectswhich may occur from
theimproper performance of their specificjobs. Employeesshould beinformed that they may need
tobequalified or certified to perform certain taskssuch aswelding, oper ating avalidated processor
workingin controlled areas. Likewise, employeesneed to betold that wherenecessary, they will be
informed about improper performance of their assign tasks with the intent of improving their
per formance and reducing thelikelihood of producing nonconforming product. Where necessary,
employeesshould becertified to perform manufacturing or quality acceptance procedureswherea
high degr ee of specialized skill isrequired. Training shall be documented.

Complaint Handling

It is a good idea for most of the company personnel to receive basic training in complaint
handling techniques. Appropriate employees such as receptionists, salesper sons, representatives,
secretaries, service personnel, and other employeeswho talk with users should receivetraining on
their responsibilities in regard to complaint handling requirements in section 820.198. If these
employeesreceiveadevicecomplaint, they need to know they havearesponsibility toreport it tothe
company person(s) assigned to handle complaints. Likewise, importersand distributorsshould be
made awar e of the complaint requirements, and they should berequested to forward complaintsto
the manufacturer.

M anagement
Proper job performance by employees as required by the QS regulation dictates that

management have a good knowledge of the QSregulation and resulting quality system. Therefore,
management should also have appropriate education, training, and experience. As part of their
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review of the quality system, management should make certain that adequate "how to do"
documentation isavailable to employees. Proper job performance should be supported by correct
and complete quality system and device master records. Theserecords should bewritten in such a
manner that the intended employees can under stand and properly use them.

Management should show their commitment to training by providing atraining room such asa
cafeteriaand training equipment such aschalkboards, flip charts, video cameras, VCRS, television
monitors, slide projectors, overhead projectors, screens, wor kbooks, etc.

Training Methods
Training for employees may be achieved by many methods such as:

» deviceregulatory and GMP seminars;

* individual consultations with managers, consultants, FDA personnel, etc.;
» on-the-job training with appropriateinstructors;

e cross-training details between R& D and production;

* video tapesand movies;

» dlide showswith an appropriateinstructor;

* reading GMP/QA manuals and textbooks; and

» formal college QA cour ses.

To meet GMP requirements, all training should be documented as noted above.

Training Indicators

A proactiveapproach totrainingisrequired by 820.25(b) wher eeach manufacturer isrequired to
establish procedures for identifying training needs. Thus, management should diligently look for
factorsthat indicate a need for additional training or retraining. Some of thesetraining indicators
are:

» verification failures dueto basic problems,

* post-submission technical and labeling infor mation required by ODE for 510(k) submissions,
« validation problemsdueto routine problems,

» excessivedesign transfer problemsor delays,

* inadequate device master record,

» excessive device defects,

* excessive process equipment or line down-time,

» improper labeling or packaging,

* employee confusion,

» employeesignoring environmental control requirements,
e processor sterilization failures,

* incorrect ordering or shipment information,

e customer complaints, and

* excessiveor basicitemson a FDA list of observations.
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Thisinformation isderived from management observations, analysis of device history records,
analysis of complaint records, quality assurance audits, etc.

Audits

Asmanagement performstheir daily activitiesthey areawar e of the obviousaspectsof per sonnel
wor kmanship and work practices. However, to makesurethat all aspects, obvious, hidden, or subtle,
of the required quality system exist and are operating correctly, the QS regulation in 820.20(b)
requires planned and periodic audits of the quality system. This audit covers:

e noting personnel practicesin areas being audited,
» looking for training indicators aslisted above, and
» whether the company approach to training programsis proactive.

The audit also includes an inspection and review of training:

e programsand content,
» facilities,

e equipment, and

* records.

A report should bemade of each quality audit, including any reaudits(s) of deficient matterssuch
as incorrect performance of work, lack of training, failureto updatetraining, thetraining program
not being proactivefor all of the per sonnel that receive complaints, part of thetraining equipment is
not functioning, on-the-job training not adequately supervised or documented, etc. Audit reports
that cover training activitiesand per sonnel practicesshould bereviewed by management responsible
for these factors in their department. Corrective actions for deficient training and personnel
practices shall be taken wher e necessary (820.22).
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EXHIBITS

Reprinted on thefollowing pagesisan example of an employeegeneral training procedureand an
example of associated employee training record. These may be used to comply with the training
requirements of the QS regulation.

The Buildings and Environment Chapter 6 has a procedure with many details about employee
practicesin clean rooms.

Employee Training Procedure

This procedure is an example of a general employee training procedure that may be used by
manufacturers to assure that all employees receive basic training when they are hired and are
qualified for the assigned tasks. The procedureisused with the following training form.

Employee Training Record

Thisemployeetrainingrecord isabasic form for noting training activitiesfor each employee. A
few trainingrequirementsarepreprinted on theform because new hiresshould immediately receive
thisbasictraining. Thetrainingrecord isused with ageneral training procedureasdescribed above.
*** SAMPLE PROCEDURE ***

COMPANY LOGO Page 1 of 2
Title_ Employee Training SOP Number

Prepared by Date Prepared

Approved by Date Rev

ECN Notes

Policy - Employees shall betrained as needed to perform their assigned tasks and shall be made awar ethat
we produce medical devicesin accordance with variousregulations and standards.

Scope - This procedure appliesto all employees.

Hiring - The education, background, training, and experience of prospective employees shall be considered
with respect to the requirements of the job to befilled.

Responsibility - Manager s areresponsible for assuring that the employees assigned to them are trained or
otherwise qualified for the assigned jobs. Before assigning an employee for the first time to a new job,
manager sshall check their training to verify that the employeehasbeen trained or qualified for the new jab.

The QA department isresponsible for training facilities, equipment, and supplies.

Training - All inexperienced employees shall betrained to perform their assigned jobs. On-the-job training
shall be monitored closely by a supervisor. All employees shall be made awar e of design and/or production
defects, visible and invisible, in the device, labeling, and packaging that may occur from the improper
performance of their jobs and defectsthat they should look for and detect. Our cleanliness (environmental
control) and safety procedures shall be explained to all employees.
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Quality Assurance Employees- QA or product acceptance employees shall receive thetraining noted above
and shall be made awar e of errorsand defects, visibleand invisible, likely to be encountered aspart of their
quality assurance functions.

Customer Complaints- Receptionists, managers, r epr esentatives, salesper sons, and other employeeslikely to
receive complaintsaretrained in complaint handling procedures applicable to their functions.

Change Control - All employees are to be advised that they are to perform their jobs as instructed or as
cover ed by standar d operating procedures(SOP's). They areNOT allowed to change cleaning, compounding,
processing, testing, packaging, labeling, or tasks cover ed by SOP'suntil thechangeisapproved accordingto
our change control SOP.

Documentation - All classroom and on-the-job training shall bedocumented by the supervisor and trainer of
the employee on the form as shown on sheet 2. A separate form for each employee with a record of their
training shall be filed and shall be updated at the end of each training session.

*** SAMPLE RECORD ***
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EMPLOYEE TRAINING RECORD

Page 2 of 2

Employee Name Hire Date
DATE EMPLOYEE PRESENT JOB | TYPE OF SUPERVISOR /
SIGNATURE TRAINING TRAINER SIGN.
safety

defect awar eness

environment control
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INTRODUCTION

The buildings and environment in which components, devices, and records are received,
processed, built, or stored, and the per sonnel that perform these oper ations should be controlled so
that finished deviceswill consistently meet the specifications established by the manufacturer. The
degreeof control should allow for appropriate changesin such elementsastemperature, humidity,
bioburden, particles, personnel, components, devices, and records.

PERSONNEL TRAINING

Personnel play an important role in orderly operations and environmental control. They can
reduce or increase contamination. Thus, personnel can positively or negatively impact most of the
pointsmadein thischapter. To reduce problemsand increase the state-of-control, employees shall
be appropriately trained regarding orderly operations and environmental control asrequired by
820.25 and as discussed in Chapter 5.

BUILDINGS

Facilitiesof medical devicemanufacturersand their contractor sin which components, in-process
devices, accessories, and finished devices are handled, processed, and stored shall have sufficient
space and be designed to allow proper cleaning, maintenance, and other necessary operationsin
order to meet therequirementsof 21 CFR 820.70 of the Quality System (QS) regulation. Buildings
should be suitably designed so that there is adequate space for manufacturing, receiving,
packaging/labeling, storage, etc., to: minimize contaminants; assure orderly handling procedures,
and prevent mixups. Asthe company growsor the product lineis changed, existing facilities may
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becomeinadequate. Thus, aspart of the quality assurance program audit, existing buildingsshould
be reviewed to determine if space and facilities are adequate in light of growth or changes in
production

Repackers, Remanufacturers, Contract Sterilizers, and Relabelers

The GMP requirements for buildings extend to manufacturers that repackage and/or relabel
unpackaged bulk devices, contract sterilizers, and remanufacturers that change the original
condition of devices. Thenumber of operationsneeded torepackageor relabel aproduct may beless
than for actual manufacturing of a product; nevertheless, thereis a need to design and arrange
facilities so that repackaging and/or relabeling operations, particularly for sterile devices, can be
performed in acontrolled manner . Becauser emanufacturing of devicesismanufacturing, theGMP
requirements for buildings and facilities extend to areas where modifications are performed. In
some manufactur er sthese modificationsaredonein cluttered repair shops. Under these conditions,
thereisan increased probability for contamination or mixup, hence such manufacturersshould take
appropriate precautionsasrequired by the QS regulation.

Contamination Control

Typical problemsin manufacturing and stor age facilitiesinclude environmental contamination
and insufficient space for receiving and holding incoming products before testing and inspection
[820.70(c) and 820.70(e) and 820.70(f)]. For each areain thebuilding whereproductsar e processed,
any elements such as particulates from cardboard dust, by-products from dlitting or cutting
operations, microorganisms, humidity, temper ature, static electricity, etc., which a manufacturer
hasdeter mined might cause contamination should becontrolled. Buildings should beappropriately
constructed to prevent, reduce, and control potential contaminantsand support the environmental
control program asdiscussed later. For example, the control of dust may requirethat drivewaysand
parking lots be paved. Crowding causes mixups and can result in contamination or in the use of
unapproved or reected products. Designated areas should be assigned for various production
activitiessuch asreceiving, inspection/testing, manufacturing, labeling, packaging, record keeping,
etc. Traffic by personnel who do not work in or manage the designated areas should be held to a
minimum.

Orderly Operations

In addition to having sufficient space, the facility shall be designed and arranged so that all
operations can be performed in an orderly manner [820.70(f)]. Thiswill facilitate the satisfactory
performance of all operations. In manufacturing areas, it prevents confusion that can lead to
unsatisfactory job performance and mixups. The goal isfor a smooth flow of operations.

To preclude mixups, distinct operations or processes should be separated either physically, by
walls or partitions, or spatially, by providing enough room between operations to indicate that
separ ateactivitiesarebeing performed. An appropriatedegr ee of separation, or walls, curtains, etc.,
should exist sothat no activity will spray, dust, or otherwisehavean adver seeffect on other adjacent
activities. For example, there should be a handling and storage system to preclude the mixup of
labeled "sterile” but not-yet-sterilized devices from the same type of devices that have been
sterilized. Manufacturers that have more than one labeling operation should maintain adequate
separ ation of theseto prevent any mixups occurring between various productsand their specified
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labeling. Labeling mixupsareamajor causeof product recallsand anumber of these mixupscan be
traced to inadequate separation of operations during the labeling of devices.

ENVIRONMENTAL CONTROL

Oneof thevariablesthat can significantly affect product quality and employee performanceisthe
environment. A controlled environment is, to various degrees, an integral part of most production
facilities. Some environmental factors to be considered are lighting, ventilation, temperature,
humidity, pressure, particulates, and static electricity. Section 820.70(c), Environmental Control, of
the QSregulation, isconsidered by FDA tobea" discretionary” requirement; that is, the degr ee of
environmental control to be maintained should be consistent with theintended use of thedeviceand
detailsof how to achievethiscontrol areleft to the manufacturer to decide. " Discretionary quality
system requirements’ are those which may or may not apply to the manufacturer of a specific
device. I n these cases the manufacturer should decidewhether implementing such requirementsis
necessary to assure the quality of the finished device. These requirements are modified in the QS
regulation by phrases such as " where environmental conditions could reasonably be expected to
have an adver se affect” and " adequately control."

General Controls

General air conditioningisnormally not regar ded asan environmental control; however, changes
in temperature and lighting can have an adver se effect on employee performance and, in turn, on
assuring that the deviceis properly assembled, inspected, and tested. Air conditioning can control
humidity which, in turn, can affect thegeneration of static charges. Static char gescan damage some
electronic componentsand, in such situations, need to be controlled [820.70(c)]. Production workers
areamajor source of particulate contamination and standard oper ating proceduresfor personnel
are often necessary in order that employees not adver sely affect the environment.

Analyze Operation

If theenvironment in which devicesar e manufactured or held can have an adver se effect on the
devices fitness for use, that environment shall be controlled [820.70(c)]. For each operation, the
manufacturer should analyze the manufacturing operations to identify controls needed for the
finished deviceto meet the device specificationsand befit for theintended use; and to contr ol costs.
For example, in the manufacture of sterile devices such as implants, or diagnostic media that
requiresasepticfilling, the environment should be controlled to reduce viable micr oor ganismsand
particulate matter. The packaging for sterile devices should be stored in a clean, dry, insect-free
area. Components that support bacterial growth should be stored in a controlled environment
which, in some cases, will includerefrigeration.

Because particles can bridge across sub-micron circuits and static electricity can rupture
semiconductor junctions, microcircuits for use in devices should be manufactured in a stringent
clean-room environment where particulates and humidity are controlled. When analyzing the
production of adeviceto deter minethedegree of control needed, the manufacturer should identify
exactly what needsto be controlled:

* thedeviceitsdf;
 theareafor onetask; or
» thelargeproduction area.
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For example, if the device can be cleaned after production, there usually isno need for extensive
environmental control during production. If the cleaned devicesare stored in clean containers or
areimmediately packaged, the environment usually should be controlled wherethedeviceisbeing
packaged. If thework areaneedsto be controlled, how much should be controlled -- awork bench,
room, or factory? For example, a HEPA filtered laminar-flow bench maintains a low-particulate
environment that islarge enough for many small tasksor operations. If alarger areaisneeded, then
it may be possibleto set a broad environmental specification for most of theroom or area. A small
laminar-flow unit and curtainscan createa small, but very clean area. Consider ationssuch asthese
can reduce environmental facility and equipment costs and reduce the activities required to
maintain and monitor the controlled area and operations.

Specifications

When it is necessary to control the environment, specifications for parameters such as
temper atur e, humidity, colony forming units(CFU's), and particulatesper cubicfoot, etc. should be
established. No FDA guidancesfor these parameter spresently exist for environmentally controlled
areas such as clean rooms. “ Federal Standard Airborne Particulate Cleanliness Classes In Clean
room and Clean Zones” (FED-STD-209E) with its appendices is suggested as a resource for
developing clean room standards such as particle counts per cubic foot. Federal Standard 209E
definesvarious levels of environmental control such as Class 1000. A Class 1000 room contains no
mor e than 1000 particles0.5 micron diameter or larger per cubicfoot of air. I nformation may also
be obtained from manufacturers of clean room equipment. Aseptic manufacturing and filling are
usually donein aClass100 or better clean room or bench. TheClass 100 statusismaintained during
routine operations. During idle periods the particle count will generally be much lower than 100.
Some manufactur er suse a Class 10,000 clean room for the assembly and packaging of devicesthat
will be terminally sterilized and where a low particulate count on the devices is desired. The
specifications for such aroom could be:

Particulates: Maximum of 10,000 of 0.5 micron diameter or larger per cubic foot
Humidity: 45 +/- 5 per cent

Temperature: 72 +/- 25 degrees F

Air Veocity: 90 feet/minute +/- 2 percent

Air Pressure: 0.05 inches water between the clean room and other areas

For assembly of many types of convenience kitsand assembly of medical devicesthat need to be
free of visible particles, many manufacturers use an "industrially clean area or controlled
environment area." Such roomsareair conditioned and usefurnacefiltersand, in some cases, pre-
filtersof much finer porosity than furnacefiltersarealso used. Thetemperatureiscontrolled by a
standard room ther mostat. Humidity variationsarelimited by common air conditioning. Trueair
conditioning with cooling below the dewpoint and reheat are not necessarily used. Air velocity is
determined for theair conditioning; and theroom isknown to have positive pressurewith r espect to
other areas by a flow or pressure indicator. A particle class is not specified. However, these
manufacturers have established a controlled environment and appropriate specifications for
temperature, cleaning, and contamination controls are in place. For example, filters should be
replaced per schedule or as needed based on scheduled inspections. Any practices or factorsfrom
the following list that the manufacturer has deemed appropriate and elected to use should be
specified and routinely performed or followed. Some additional factorsthat should be considered
when planning and using a controlled environment include:
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* proper attireand dressing anter oom;

» controlled use of, and entry into, controlled areas;

» prohibiting eating, drinking, smoking, or gum chewing;

* preventing use of lead pencils;

» regulating the storage of glassware and containers,

e preventing or controlling the cutting, tearing or storage of cardboard, debris, etc;

» cleaning the room and production equipment per written procedure;

» theoriginal design and cleaning of work surfaces and chairs;

» sdlecting correct furniture and eliminating all nonessential equipment;

« controllingroom air quality (amount of particulates, pressure, velocity, and exchangerate);
» eliminating electrostatic charges by controlling work surface composition or grounding;
» ensuring cleanliness of raw materials, components and tools,

» controlling the purity, sterility, and non-pyrogenicity of process water; and

* maintaining prefilters, HEPA filters, and electrostatic precipitators.

Also see at the end of this chapter the procedure, " Clean Room and Work Station Procedure,”
which coverswork practices, dress codes, and hygienefor employeesworking in clean roomsor at
laminar-flow benches.

Monitoring

An appropriatesystem for regular monitoring should be established and maintained for each of
these factorsto be controlled for a given operation. Thiswill ensurethat equipment is performing
properly and that the quality of the environment is within specifications. When a particle count
Class is specified, monitoring of airborne particulates is usually done with an air sampler.
Monitoring of work surfacesfor microbes[colony forming units] may be donewith surface contact
platesor settling plates. However, settling plates should not be used for monitoring when horizontal
laminar air flow isused asthey areineffective for thistype of flow.

All sampling should be done per written procedure, and the data should be recorded. Further,
periodicinspectionsof environmental contr olsand documentation of theinspectionsarerequired by
the QSregulation. Theinspection checkoff form or other record should be kept simple.

CONTAMINATION CONTROL

The QS regulation requires in 820.70(e) that every manufacturer establish and maintain
procedures to prevent contamination of product or equipment. These process specifications are
established by the manufacturer to ensure that finished devices will meet the company's quality
claims. Typical device examples are: in vitro devices that are not contaminated with microbes,
detergents or rodenticides; circuits that are not contaminated with flux; implants that are not
contaminated with body oils and certain implants that are not contaminated with pyrogens.
Pyrogensar e substancesthat causefever in humans, and they ariseprimarily from cellular debrisof
gram-negativebacteria.Certain implantssuch asorthopedicimplantsarenot required or expected
to be pyrogen free. Other devices are required to be nonpyrogenic including: transfusion and
infusion assemblies, devices that come in contact with circulating blood or cerebrospinal fluid,
intraocular lensesand the surgical instrumentsused in their implantation, and any devicelabeled as
“nonpyrogenic”. Manufactur er sshould car efully control theenvironment in which such devicesare
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manufactured and processed to minimize contamination with bacteria or establish a procedurefor
cleaning the devices.

If necessary for the device to meet company product specifications or labeling claims, cleaning
procedures and schedulesto meet therequirements of section 820.70 may need to bewritten. Each
operation should be analyzed in order towrite an appropriate procedureor determinethat oneis
not needed. For example, written proceduresareusually not required for cleaning floor sand wor k
benchesin areaswher e non-sterileand non-growth promoting componentsor devicesar e processed
and packaged. An example of a procedure and schedule for cleaning an aseptic filling room is
exhibited at the end of this chapter. Records related to facilities, the environment and per sonnel
practices need to be kept simple as shown by this example. Note that the schedule and record of
cleaning areboth on page 4 of the procedure. Therecord of cleaning may beacheckmark, initial, or
signature. Where a checkmark isused for repetitive work, companies commonly require that the
person's name be on therecord at least once. The schedule for cleaning may be posted or filed as
long asit isin a convenient location. As appropriate, manufacturers may usethis procedureasis,
modify it, or useit asa guideto develop a procedureto meet specific needs.

Per sonnel Sanitation Practices

Adequatebathroom, dressing, stor age, and wastefacilitiesshould be provided, asappropriate, for
personnel to maintain the needed level of cleanliness [820.70(d)]. Such facilities should be
maintained on a regularly scheduled basis. Where necessary, such as in a clean room, special
clothing and an areato don and stor e the gar ments should be provided. Clean room clothing isnot
be worn into uncontrolled rooms or outsidethe facility.

Prevent Contamination by Hazar dous Substances

If rodenticides, insecticides, or other hazar doussubstancesar e used, written proceduresto limit
their useor for their removal from work surfacesand devices should be established to prevent any
adver se affect on the manufacturing process or the device [820.70(e)].

Personal Practices

If eating, drinking, or smoking could have an adverse affect on the devices fitness for use,
manufacturing procedures should include instructions on how to avoid such adverse effects
[820.70(d)]. For example, these activities could be confined to specially designated areas such asa
lunch room or employeeslounge. Directionsand containersor equipment should be provided for
timely and safe disposal of trash, by-products, effluentsand other refuse.

EXHIBITS

Reprinted on the following pages are two examples of procedures that may be used to comply
with the cleaning or contamination control requirements of the QS regulation. Both of these
proceduresdeal with sensitive areas of the plant: clean room and aseptic filling rooms. Therefore,
these are more comprehensive than isnormally needed for general plant cleaning.

Note that these procedures follow good labeling practicesin that the tasks or rules are broken
into numbered steps; and only one or two activities or rules are included in each step. Thus, the
directionsor rulesare easy to read, remember, and execute or obey.
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Clean Room and Work Station Procedure

This procedure is divided into general requirements, non-laminar airflow clean rooms, and
workstations, laminar airflow clean roomsand workstations, and clean room personnel rules. The
first part of this procedure contains useful information for any area of a plant were moder ate
control isneeded to reduce particulate contamination. Thelevel of control needed increasesasthe
procedur e goes from non-laminar airflow to laminar airflow. Thefinal section containsadditional
requirementsfor personnel workingin a clean room.

Cleaning Procedure for the Aseptic Filling Room

Thisis a standard operating procedure used by personnel that are charged with cleaning an
asepticfillingareaand not for per sonnel that generally work in thisarea. Thiscleaning procedureis
divided intotwo sections, daily and weekly tasks, thusgiving per sonnel guidance on when, aswell as,
how to perform these tasks. Please note that many manufacturers will alternate the germicidein
their cleaning solution to minimizethelikelihood of resistant organismsdeveloping. Therearetwo
itemsof interest in this procedure that should help to minimize entering and exiting thisarea: the
equipment list at the beginning, and the maintenanceinformation at theend. The equipment list is
important becauseit alerts personnel to obtain the proper equipment before beginning work. The
maintenance procedures allow the personnel to perform maintenance tasks without calling in a
special crew or having to exit and re-enter the room unnecessarily.

Sheet 1 of 3

PROCEDURE TITLE: Clean Room and Work Station Procedure No. Rev.

Prepared by App. by Date

A. General Requirements
1. Noeating, drinking, smoking, or chewing gum.

2. Specified garmentsmust bewor n when entering and insidetheclean area. These shall be stored
in the anteroom and not wor n in non-clean ar eas.

3. Only approved clean room paper shall be allowed in the area.
4. Useonly ballpoint pens (fine point preferred).

5.  Rouge, lipstick, eye shadow, eyebrow pencil, mascar a, and false eyelashes shall not be worn by
any worker whilein any clean area.
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10.

11.

12.

No cosmetics of any kind areto be applied or removed in the clean area.

Skin lotions or lanolin-base soaps are in the restrooms for employeesto use to guard against
flaking dueto dry skin.

Solvent contact with the bare skin should be avoided, as most solventswill removethenatural
skin oilsand cause excessive skin flaking.

The use of paper or fabric towelsisnot recommended -- washrooms should have electrically
powered, warm-air dryers.

Approved pliers, tweezersor lint-free glovesmust be used to handle manufacturing materials,
components, or finished devices.

Do not touch with glovesor finger cotsany cover ed or uncover ed part of thebody, or any item
or surfacethat hasnot been thoroughly cleaned.

All containers, racks, jigs, fixtures, and tools should be cleaned to the samelevel of cleanliness
specified for the device being processed.
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Sheet 2 of 3
Non-laminar Airflow Clean rooms and Work Stations

Garmentsshall be pocket-less, lint-free coveralls, with snug fitting fastenersat theneck, wrist,
and ankles.

Lint-free caps must be worn and must completely cover the hair and head except for the eyes,
nose, mouth, and chin.

Shoes shall be cleaned and covered with a non-shedding boot-type cover or changed to
approved clean room footwear . | f special footwear isprovided, it shall not beworn outsidethe
clean room and dressing room.

Janitorial services shall be performed only by adequately trained and supervised personnel,
each of whom must be properly garbed.

All equipment to be brought into the clean room shall bequalified for clean room useand fir st
bethoroughly cleaned. Use only equipment that will minimizethe generation of contaminants.

Traffic into and within the clean room shall berestricted to authorized and properly garbed
per sonnel, and unnecessary movements by these personnel shall be minimized.

Laminar Airflow Clean Rooms and Work Stations

Garmentsmay vary with the operation being performed, but the minimum gar ment shall bea
pocket-less, lint-free smock which extends to at least 15 inches below the work surface. The
collar and cuffs shall have fasteners.

Head covering shall beworn, and shall completely cover thehair. If theoperation requiresthe
wear er tolean over thework, or moveintotheair stream between thefilter bank and thework
piece, the front, sides, and rear neck areas of the head shall also be covered.

Shoe coversarenot necessary for vertical or horizontal laminar airflow facilities except when
thework isbeing performed less than 24 inches from the floor.

A facemask may beneeded if an operator hasacold, or if thenoseand mouth must be brought

very close to the work piece for work on miniature components or devices. Check with your
supervisor for instructions.
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Sheet 30f 3
D. Clean Room Personnel Rules

Personnel will be asked to cooperatein maintaining alow contaminant emission rate by observing
the following rules.

1. Bathe at night, instead of in the morning, to allow the build-up of normal body oils which
reduces skni shedding. Also, use skin lotions.

2. Waear clean, unstarched, low-shedding gar ments.

3. Whereappropriate, shave daily and be clean shaven or wear appropriate hair covering.

4. Avoid touching, rubbing, and scratching exposed ar eas of the body.

5. Exercise extra careto rid the hands of normal residue from home duties such as starching,
baking, plastering, wallpapering, painting, concrete work, carpentering or other particulate

generating activity.

6. Request duty outsidetheor away from the clean room areawhen you haveacold or other viral
or bacterial infection.
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Page 1 of 4
STANDARD OPERATING PROCEDURE: Number G021 Revision_A
TITLE: Cleaning Procedurefor the Aseptic Filling Room

APPROVED BY: Date:

PURPOSE: Control of surface contamination within the Aseptic Filling Room.
EQUIPMENT NEEDED:

Cleaning solution: See SOP G044

Non-linting wiping cloths

Stainless-steel basins and pails

Dry-wet vacuum cleaner for floors

(should be equipped with a HEPA filter on the exhaust air port to filter the exhaust air)
5. Sponge mopswith replaceable sterile heads

6. Mop buckets
7

8

El O\

Stainless-steel sponges

. Powder freelatex surgical gloves, sterile
9. Head and shoe covers, sterile
10. Face masksand gowns, sterile
11. Stainless-steel cart
12. Sprayer
13. Trash can plasticliners
14. Stepladder

DAILY CLEANING REQUIREMENTS:

CAUTION: Be careful when using stepladder and when walking in wet areas. USE EXTREME
CAREWHEN CLEANING ELECTRICAL FIXTURESAND OUTLETS. USE DAMP (NOT WET)
CLOTH TO WIPE ELECTRICAL ITEMS.

A. Gowning Room:

Shoe and head coversarerequired in thisarea. Begin all cleaning at the top and finish at the
bottom of any equipment or surfaceto be cleaned.

Empty trash containersand replace plastic liners.

Replenish stock of shoecovers, masks, head covers, gowns, glovesand put into proper areas.
Fill dispenser with 0.45 u filtered 70% |sopropyl alcohol.

Mix cleaning solution of XXXXXXXX using processwater (SOP G044).

ApWDdDPE
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Page 2 of 4

5. Fill astainless-steel basin with cleaning solution and begin wiping in thisorder: the boot
box; stool; wash station; top and outsides of all cabinets; counter tops, and thetopsof the
trash containers.

6. Remove excess debrisand wet mop the floor with cleaning solution.

7. Fill sprayer with cleaning solution and wet the floor; allow it to air dry.

8. Gown according to gowning procedures and go into thefilling area (SOP G014).

B. Filling Room:

1. Moveanyremaining products(devices) to appropriateareasasdirected by your supervisor.

2. Empty all trash containersand replaceliners.

3. Remove particulate matter from ledges, cabinets and external surfaces of laminar-flow
benches with a wiping cloth and cleaning solution.

4. Perform general cleaning and organization of shelves.

5. Removedebrisand wet mop thefloor with cleaning solution.

6. Spray theentirefloor inthefilling room with cleaning solution, using theprovided sprayer.

Allow thefloor to air dry.

WEEKLY CLEANING REQUIREMENTS:

All daily cleaning requirementsareincluded in theweekly cleaning requirements. Theadditions
to the weekly cleaning ar e ceilings, walls, and the inter nal work surfaces of the laminar-flow work
benches. Rodac™ plate measurements are taken after cleaning and before the next production
shift.

A. Gowning Room:

1. Useonly one entrance and one exit when cleaning. The cleaning direction will flow from
entrance to exit.
2. Removeall non-essential equipment from theroom and clean it. Retur n theequipment after
the entirearea iscleaned.
3. Begin cleaning theroom by wiping the entire ceiling ar ea with the cleaning solution.

Frequent changesof the cleaning solution and thewiping clothsareneeded for effective cleaning
of large areas such asthe ceilingsand walls. Make new solution and change wiping cloths when
dirty.

1. Clean air vents, lighting fixtures, and sprinkler heads.
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Page 3 of 4

1. Clean thewallsnext, starting at the top and cleaning towar d the floor.

2. When the ceilings and walls ar e cleaned, follow steps 1, 2, 3 and 5 of the Daily Cleaning
Requirementsfor the gowning room.

3. Removedebrisand wet mop thefloor with cleaning solution.

4. Fill the sprayer with cleaning solution and wet the floor. Allow to air dry.

5. Gown according to procedure and go into the Filling room (SOP G014).

B. Filling Room:

1. Follow steps 1, 2, 3 and 4 of Daily Cleaning Requirementsfor Filling Room.

2. Begin cleaning operation by wipingtheentireceilingareawith cleaning solution. Makenew
cleaning solution and change wiping cloth when visibly dirty.

3. Clean air vents, ultraviolet and fluorescent lighting fixtures and sprinkler heads.

4. Cleantheultraviolet bulb sinceany oil or dust on thebulb drastically reducesitsger micidal
properties.

5. Clean thewallsnext, starting at thetop and cleaning toward thefloor. Make new cleaning
solution, and change wiping cloth when dirty.

6. Empty all shelvesand wipewith thecleaning solution. Wipetheremoved materialsand put

them back onto the cleaned shelf.

Wipe all cabinets and equipment with the cleaning solution from top to bottom.

Wipe all ledges and surfaces with the cleaning solution.

Pay particular attention to thelaminar-flow workbenchesbecause the cleaning operation

should start in theinternal work surface of the hood asit isthe cleanest area.

~

© ©

Useafresh wiping cloth and cleaning solution for theinternal work surfaces. Do not usethesame
cloth or solution which was used for the exter nal cleaning. Discar d solution and wiping cloths after
cleaning each hood.

1. First, switch off the laminar-flow hood, then clean all outside surfacesfrom top of hood to
bottom stand. Discard cleaning cloth.
2. Second, clean all internal work surfaceswith a new cleaning cloth in thisorder:

Air diffuser screen
Workbench top.
Plexiglas sides
Light covers

oo op

3. Cleanthefloors. Scrub stainsor spillsfirst, with stainless-steel sponges, toloosen debris. Use
thesponge mop to clean theloosened debris. Fill the sprayer with cleaning solution and wet
theentirefloor area. Allowtoair dry. Rodac™ plate measur ementsaremadeafter cleaning

and before the next production shift.

4. Complete the documentation ledger and sign it. See Attachment A.

Page 4 of 4
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C. Maintenance of Cleaning Equipment After Daily and Weekly Cleaning:

1. Usethe same solution as used for general cleaning.

2. Wipestepladder from top to bottom, in that order, and put it into storage cabinet.

3. Wipe stainless-steel basins and pailswith cleaning solution, allow to air dry, and put into

stor age cabinet.

4. Rinse mopsand bucketswith cleaning solution. Do not leave dirty solution in buckets or

vacuum cleaner.

5. Rinse sponge mopswith warm water. If mop head needsreplacing, replaceit and put mop
into  storage cabinet.

6. Wipestainless-sted cart with cleaning solution and put into storage cabinet.

7. Rinse sprayer with cleaning solution and put into stor age cabinet.

8. Rinse vacuum cleaner with cleaning solution. Remove filters and clean with cleaning
solution. Replacefiltersand clean nozzle. Put into stor age cabinet.

9. Autoclave mop heads and buckets per procedure GAC 09.
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TICFILL DEPARTMENT CLEANING RECORD

Week of

A ITEM

MON

TUE

WED

THU

FRI

WKLY

NING ROOM Empty waste containers

Remove dirty uniforms

Wipe ceilings

Clean UV lights

Wipe walls

Clean floors

ROOM Empty waste containers

Straighten shelves

Wipe ceilings, walls & ledges

Clean UV lights

Clean floors

OCKS Wipe ceiling & walls

Clean floors

N FILL RM Empty waste containers

Wipe ceilings & walls

Clean floors

ING AREA Empty waste containers

Wipe ceilings, walls & ledges

Clean UV lights

Clean floors

> task completed each day by a check mark in appropriate box. Shift Supervisor:
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INTRODUCTION

The Quality System (QS) regulation requiresthat each manufacturer develop, conduct, control,
and monitor production processes to ensure that the end device conforms to its specifications
[820.70]. All equipment used to manufactur ea deviceshall beappropriately designed, constructed,
placed, and installed to facilitate maintenance, adjustment, cleaning, and use[820.70(g)]. Thedegree
of maintenance on equipment and thefrequency of calibration of measuring equipment will depend
upon thetypeof equipment, frequency of use, and importancein the manufacturing process. Where
deviations from device specifications could occur as the result of manufacturing processes, the
manufacturer shall establish and maintain process control procedures. Thischapter addressesthe



steps necessary to ensure that manufacturing equipment continuously operates within the
parameter s necessary to produce a product that meets specifications.

EQUIPMENT GMP CONTROLS

The selection, purchase, and installation of the most appropriate manufacturing equipment is
important to successfully manufacturea medical deviceto specifications. After thismanufacturing
equipment has been installed and placed in operation, it shall be maintained. This includes the
periodic inspection, adjustment, cleaning, and other maintenance of thisequipment to insurethat
product specificationscontinueto bemet [820.70(g)(1), (2) and (3)]. If themanufacturing equipment
used in production includes computersor an automated data processing system, the manufacturer
shall validate the software for its intended use and the software changes using an established
protocol [820.70(i)]. In addition the manufacturer isresponsiblefor ensuring the establishment of
routinecalibration [820.72], inspection, and maintenance on all of their inspection, measuring, and
test equipment so this equipment will be suitable for itsintended use(s).

Equally important to the purchasing and maintenance of manufacturing equipment is the
adequate training of personnel so they are ableto operate the equipment correctly [820.25(b) and
820.70(d)]. Thistraining shall be documented. Included in adequate personnel training is the
establishment and maintenance of requirements for health, cleanliness, personal practices, and
clothing of employeeswhen contact between these peopleand theproduct or the environment could
reasonably be expected to adver sely effect the finished product quality [820.70(d)].

M aintenance

Devicemanufactur ersshall establish schedulesto maintain, clean, and adjust equipment used in
the manufacture of medical devices where failure to do so could have an adverse effect on the
equipment's oper ation and hence the device. For example, failureto maintain, clean, and adjust a
sealing and/or packaging machine used for primary packaging of sterile devices will eventually
result in defective packages and thus nonsterile products.

A manufacturer should determine if the equipment requires maintenance and apply the
appropriate parts of the GMP requirements for equipment. The user usually can determine if
specific equipment requir esmaintenance by reviewing the equipment oper ationsand maintenance
manualsusually supplied by the equipment manufacturer. Typically, amanufacturer will maintain
equipment simply because it prolongs equipment life and minimizes the need for major service.

If it isnecessary to maintain, clean, or adjust equipment, the manufacturer should:

* haveawritten schedulefor performing these activities;

* whereadjustment isnecessary to maintain proper oper ation, post theinherent limitationsand
allowabletolerancesof the equipment or makethesereadily availableto personnel responsible

for making the adjustments,

» document the maintenance activities including the date and individual(s) performing the
maintenance activity and the date and individual(s) conducting the inspections;



» haveproceduresfor conducting periodic inspections to assur e adher ence to maintenance
schedules; and,

» audit the activitiesand document the inspection.
Records

Manufacturers may find it helpful to establish and maintain maintenance procedures for
manufacturing equipment in order to ensure meeting the manufacturing specifications. These
procedures should include adjustment and cleaning, as well as other equipment maintenance.
Documentation should bekept on maintenanceactivitiesincluding: theactivity performed, thedate,
and the individual providing the maintenance [820.70(g)(1)]. An example of an operation and
maintenance procedure, " P.C. Board Cleaning,” isexhibited at theend of thischapter. Maintenance
recordsand schedulesarenot needed for equipment such aslathes, presses, grinders, etc., that are
used in amachine shop and maintained by skilled employeeson adaily basis. Automated machining
equipment will require maintenance schedules.

MANUFACTURING MATERIALS

The proper or optimum operation of manufacturing equipment often requires the use of
lubricantsand other manufacturing materials. The QSregulation defines™ manufacturing material”
asany material or substanceused in or used tofacilitate the manufacturing pr ocess, a concomitant
constituent, or a byproduct constituent produced during the manufacturing process, which is
present in or on the finished device as a residue or impurity not by design or intent of the
manufacturer [820.3(p)]. Manufacturing materialsar e often used with equipment. Manufacturing
materialsinclude, but arenot limited to: mold r elease compounds; cleaning agents; lubricating ails;
and other substancesused tofacilitatemanufacturing. I f any of these materialshasan adver se effect
on thefinished device, proceduresshall beestablished and maintained for theremoval or at least the
reduction of these manufacturing materialsto an amount that will not adver sely affect thedevice's
quality.

Manufacturing materialsare specified, procured, inspected/tested, etc., the sameascomponents
[820.3(r), 820.50, and 820.80]. For details see Purchasing and Acceptance Activities, Chapter 10 of
thismanual.

Analyze Use

The use of manufacturing materials that may adversely affect the finished device should be
carefully analyzed. Each processshould bedesigned to usea minimum amount of adver sematerials
so astoreducecosts, reduceremoval efforts, and increasetheintrinsic safety of thedevice. Whether
or not a manufacturing material has been removed or adequately limited may be determined by
using either of the two general approaches below.

* Theadverse material may be measured directly and compared to the process specification.

» |f feasible, the component, in-process device, or finished device may betested against its
gpecification. If theitem passes, it followsthat theresidueis not affecting the performance.



Thetest specification should beappropriatefor thismethod of evaluating residuesand may need
toincludetestsfor toxicity, pyrogens, material compatibility, etc.

Control Use

Section 820.70(h) requires a written procedure for the use and removal of manufacturing
materials that can have an adverse effect on devices. Usually, the procedure used for routine
cleaning of thedeviceand itsassembliescan beused for thispurpose. If so, a special procedureisnot
necessary. However, when residues from agents such as ethylene oxide should be reduced, special
instructions usually are necessary.

When manufacturing materials such as oils, mold-release compounds, gases, cleaning agents,
etc., areused on or in equipment, manufacturers should:

e providewritten proceduresfor the use and removal of materials, and
* removethematerial or limit it to a safe amount;
» document theremoval.

Wherea manufacturing material residueisnot or cannot be made safefor everyone such asfor
sensitized individuals, the manufactur e should meet limits set by regulation, standards, guidance,
etc. When appropriate, a caution label should be used to advise sensitized or atopic individuals
about theresidue.

A sample procedure, " P.C. Board Cleaning", covering equipment used for removing adverse
manufacturing materials (flux and debris) is exhibited at the end of this chapter. This procedure
cover stheremoval of flux, finger oils, debris, etc., from printed circuit (PC) boar ds. In some cases,
flux isan adver se manufacturing material.

AUTOMATED PRODUCTION AND QA SYSTEMS

The hardware system, software program, and general quality assurance system controls
discussed below are essential in the automated manufacture of medical devices. The systematic
validation of softwareand associated equipment will assurecompliancewith the QSregulation; and
reduce confusion, increase employee mor ale, reduce costs, and improve quality. Further, proper
validation will smooth the integration of automated production and quality assurance equipment
into manufacturing oper ations.

Medical devicesand the manufacturing processes used to producethem vary from thesimpleto
thevery complex. Thus, the QSregulation needsto beand isaflexiblequality system. Thisflexibility
is valuable as more device manufacturers move to automated production, test/inspection, and
recor d-keeping systems.

Softwar e Validation Guidances
The QSregulation requiresin 820.70(i) that softwar e programs be validated for their intended
use according to an established protocol when computers are used as part of an automated

production or a part of the quality system. Software used in automated production and quality
systemsconsistsof programsor codesthat cause computerized equipment to perform desired tasks,

7-4



plusoperator manualsand instructions. FDA hasdrafted an infor mation document, " Application of
the Medical Device GMPs to Computerized Devices and Manufacturing Processes,” which is
reprinted in the Appendix. Also, a document entitled, " Reviewer Guidance For Computer
Controlled Medical Devices Undergoing 510(k) Review," is available from DSMA. Both of these
documents can be used with the QS regulation to help establish a software QA and validation
program.

There are also standards, books, and articles that can be used for guidance. Military
Specification MIL-S-52779A and the Institute of Electrical and Electronic Engineers (IEEE)
"Standard for Software Quality Assurance Plan" (IEEE Std 730-1984) are examples.
Manufacturers, however, should not rely completely on such documents, but should examinetheir
softwar e needs and develop whatever controls are necessary to assur e softwar e isadequate for its
intended use.

Employee Responsibility and Training

The device manufacturer should identify individuals or departmentsresponsible for software
quality and clearly specify their responsibilities. These individuals and/or department personnel
should have sufficient training, authority, responsibility, and freedom of action to specify and
evaluate the design and use of softwar e and associated equipment.

A manufacturer probably will experience problemsif employeesoperating theautomated system
or inputting data do not have adequate background and/or training. Employees should have
adequate knowledge of the system through both formal training and on-the-job experience. Those
responsible for data input should be able to recognize data errors (820.25). The QS regulation
requires that processes be controlled (820.70). Thus, automated systems should be designed
[820.70(a)] and employeestrained (820.25) to help prevent inaccurate data input or adjustments.
Thisrequirement can be accomplished by the aforementioned training and by softwar e controls.
Wherepractical, softwar e programsshould havebuilt-in error controlssuch asprompts, alpha-only
fields, numeric only fields, length limits, range limits, and sign (+or -) control to help eliminate
mistakes during data entry. These error-control or human-factors requirements, as appropriate,
should be part of the specificationsfor software being developed or purchased.

Formal Development of Software

Manufactur er sthat develop their own processcontr ol softwar eshall follow thedesign controlsin
820.30 and document each step of thedevelopment. The softwar e should beappropriately structured
and documented so that any futur e changescan beaccomplished, even by adifferent programmer,
with aminimum of difficulty and maximum reliability.

To validate software, it should be:

structured, documented and verified asit is developed;

checked to make surethat it meets specifications;

adequately tested with the assigned hardwar e systems; and

operated under varied conditions by the intended operators or persons of like training to
assurethat it will perform consistently and correctly.



Each moduleor routine of the program should beverified to makesureit performsthe specified
function. Themain core of the program should be checked to make certain that all parametersare
correctly initialized and that datais correctly transferred between theroutines. The input-output
routinesshould bechecked for proper operation with theintended peripheralstotheextent feasible
at this stage of the development. The testing is performed with real or smulated input data. The
input data should accurately represent thereal datathat will occur inthenext phaseof testing. This
input datashould includedata at theboundariesof acceptability, i.e., limit testing. Thetest protocol,
data and results should be documented. The documentation should be made availableto the party,
whowill evaluatethe softwar ewith theautomated production or quality assurance equipment to be
used in routine manufacturing.

Thetesting of the softwar ewith the actual medical device production or testing equipment should
exer cise program functions under expected production conditions. Thetesting should include the
input of normal and abnormal (limited case) datatotest program performanceand error handling.
The validation should assure that the software and associated equipment meet the company
gpecifications. The test protocol, testing, results, and design review should be documented in the
design history file. Proceduresfor use and maintenance of the equipment and acceptance of the
output product are documented in the device master record. Any serious deficiencies should be
corrected.

Commercial Software and Equipment

When an outside contractor isengaged to develop softwar e, the devicemanufacturer should make
sure that the contractor clearly understands the softwar e requirements and translates them into
documented specifications with sufficient objectivity that compliance can be measured. FDA
recognizes that most of the validation may be done by the contractor, however, the device
manufacturer isstill responsiblefor theadequacy and thevalidation of the softwar efor itsintended
use. Therefore, the contractor should be required to develop the softwar e according to a quality
system plan that includes validation.

When possible, the purchaser also should conduct pre-award audits to verify adequacy of the
contractor'squality system. Two key elementsthat should be checked are the contractor'stest plans
and system for controlling changes to documentation. Subsequent audits should be conducted as
needed to verify that the contractor iscomplying with the quality system plan. The manufacturer
who has custom software prepared and validated by a contractor should ensure the software
program isrunning properly and producing correct results before using the program to produce
medical devicesfor distribution.

Manufactur er swho pur chase commer cial equipment with incor por ated softwar e should validate
the softwar e and associated equipment for theintended applications. If, however, the softwar e has
been validated by the developer and proven through use, the purchaser need not test it as
comprehensively as new softwar e. For example, automated production and test equipment that is
controlled by softwar e can usually be validated through use of a" dummy" device. This" dummy"
device should exercise functions and decisions in normal and limit-case situations that may
reasonably be expected during production. I n somecases, suppliersprovidetest programsthat may
be used to assure that the equipment will appropriately and accurately perform all intended
functionsbeforeit isused for routine production.



Validation of Automated Equipment and Processes

Validated, automated machinetoolssuch aslathes, printed-cir cuit drills, and component inserters
usually can be monitored and maintained by conducting a first and last-piece inspection of
representative product lots. Therecord of thisactivity may be noted on theroutine quality control
or production recordsfor themachine. Validation of complex micr opr ocessor -contr olled equipment,
such assterilizersor to verify satisfactory operation isgenerally a mor e extensive activity than the
validation of machinetools. Typically, verification should be doneby using calibrated measurement
instruments to check the actual parameters achieved during trial runs, and comparing these
measur ementswith the set pointsand data outputsof theautomated system. In all cases, under the
QSregulation the user isresponsiblefor:

e assuringtheadequacy of automated equipment and software;
» verifying that all intended functionswill be correctly and reliably performed; and
* maintaining appropriate records.

Validation records[820.70(i)] for software and automated equipment can be maintained by the
user in thedesign history file[820.30(j)], thedevice history record [820.184], or the quality system
record [820.186], depending on what works best for the manufacturer. Specifications for the
hardwar e and softwar eincluding directionsfor their use, if any, shall beincluded or referenced in
thedevicemaster record [820.181]. Thedevicemaster record [820.3(j)], asexplained in Chapter 8, is
acompilation of records containing proceduresand specificationsfor afinished device. Thedevice
master record (DM R) containsor referencestherecor dscoveringthe use of theequipment and the
specifications of the output product. Upon request, these records shall be made available to FDA
investigators for review and copying during their audit [820.180] of the manufacturer's GMP
system.

All changes to software programs shall be formally reviewed and approved before
implementation [820.30, 820.70 and 820.40]. Because changesin one part of softwar e can affect other
parts of software, adequate consideration should be given to side-effects of these changes. Such
changes are much easier to make and evaluate when the original software is appropriately
structured and thor oughly documented.

Automated Data Collection and Processing

In addition to aiding the production of devices, computersmay be used to collect and maintain
quality control and production recor ds. Theserecordsarecalled thedevicehistory record intheQS
regulation. A device history record [820.3(i)] isa compilation of recor ds containing the production
history of afinished device. When design history files, device history recor ds, devicemaster records,
or quality system records are maintained by computer, appropriate controls should be used to
assure that data is entered accurately, changes are instituted only by authorized personnel, and
recordsaresecure. Hard copy or alter native systems such asbackups[820.180], duplicates, tapes,
or microfilm should also be used to avoid losing recordsasaresult of inadvertent erasureor other
catastrophe. As appropriate, access to records and data bases should be restricted to designated
individuals.

Theincreased use of computers and related input/output peripherals has affected FDA policy
regarding GM P signaturerequirements. In responseto the use of electronic technology, FDA has
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issued an advisory opinion stating that magnetically coded badges or other computer-compatible
identifiers may be used in lieu of signatures as long as there are adequate controls to prevent
inaccurate data input. If coded badges and the like are not controlled (i.e., not restricted to
designated employees), they will not meet the applicable GMP requirements.

Manufacturers may wish to keep appropriate records such as device master records and
complaint files at central or corporate offices. If the overall data handling system is controlled as
stated above, manufactur er smay maintain appropriatequality system recordsat central locationsif
they can transmit these recor ds to the manufacturing establishment by computer plus modem, or
other high speed data transfer system.

Equipment Controls and Audits

Automated equipment and any peripheral equipment requiring maintenanceand/or calibration
shall beincluded in aformal calibration and maintenance program [820.72]. Also, environmental
factor ssuch astemper atur e, humidity, contamination, static electricity, magnetic fields, and power -
supply fluctuations can adver sely affect automated equipment and data stor age equipment such as
magnetic discs, tapes, optical systems, etc. Consequently, necessary precautions, environmental
controls, and maintenance programs[820.70] shall beimplemented to prevent adver seeffectson the
equipment and stored data.

During the quality system audit [820.22], manufacturersshall audit the use and control of their
automated production and quality systems. The audit should include software and equipment
maintenance procedures and records, and should evaluate the adequacy of security measures,
changecontrols, and other controlsnecessary to maintain softwar e quality and proper performance
of associated equipment. The audit shall be documented, important results reviewed with
management, and corrective action taken as appropriate.

MEASURING EQUIPMENT CALIBRATION

TheQSregulation isintended to help assur ethat deviceswill be safe, effective, and in compliance
with the FD& C Act. To support this goal, each medical device manufacturer should develop and
implement a quality system that assur es, with a high degree of confidence, that all finished devices
meet the company’'sdevice master record specifications. These specificationsshould, in turn, reflect
the company quality claims. Section 501(c) of the FD& C Act states a device shall be deemed to be
adulterated if its strength differsfrom, or itspurity or quality falls below, that which it purports
(claims). Such assuranceisobtained by many activitiesincluding the measurement of component,
device, and process parameter sduring design and production. These measurements shall be made
with appropriate and calibrated equipment asrequired by 820.72.

Each manufacturer should assure that production equipment and quality assurance
measurement equipment, including mechanical, electronic, automated, chemical, or other
equipment, are:

» suitablefor theintended usein thedesign, manufactur e, and testing of components, in-pr ocess
devices and finished devices;

» capableof producing valid results;



» operated by trained employees; and
» properly calibrated versus a suitable standard.

To succeed, the quality system shall include a calibration program that isat least asstringent as
that required by the QSregulation (820.72). Theintent of the GMP calibration requirementsisto
assureadequate and continuous per for mance of measur ement equipment with respect to accur acy,
precision, etc. The calibration program implemented by a company may be as simple or as
sophisticated asrequired for themeasurementstobemade. Someinstrumentsneed only be checked
to see that their performance is within specified limits, while others may require extensive
calibration to a specification.

Manufacturers should determine which measurements are necessary to assure that finished
devicesmeet approved devicemaster record specifications, and assur ethese measuring instruments
areincluded in a calibration program. M easurement equipment should beidentified by label, tag,
color code, etc., when located in the same areas asinstrumentsthat are not part of the calibration
system. Identification can assure that proper equipment is employed to verify and determine
compliance to specification of a device component, in-process device, or finished device.

Sometimes equipment used only for monitoring aparameter need not becalibrated but should be
identified (e.g., for monitoring). A monitoring function might be to indicate if a voltage or other
parameter exists, but the exact valueisnot important.

Calibration Requirements

TheQSregulation requiresin section 820.72(b) that equipment be calibrated accordingtowritten
procedures that include specific directions and limits for accuracy and precision. Figure 5.1
illustrates bias, precision, and accuracy.

Precision has no unit of measure and only indicates a relative degr ee of repeatability, i.e., how
closely thevalueswithin a series of replicate measur ements agree with each other. Repeatability is
theresult of resolution and stability.

Biasisameasureof how closely themean valuein a seriesof replicate measurements appr oaches
thetruevalue. Themean valueisthat number attained by dividing thesum of theindividual values
in aseries by the total number of individual values.

Accuracy is the measure of an instrument's capability to approach a true or absolute value.
Accuracy is a function of precision and bias. Because different manufacturers have different
accuracy requirements, each manufacturer should decide the level of accuracy required for each
measur ement and provide equipment to achieve that accuracy.



large bias + high precision
= low accuracy

lar ge bias + low precision
= low accuracy
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zero bias + high precision
= high accuracy

zero bias + low precision
= low accuracy



Figure5.1 Bias, Precision and Accuracy
Proper and periodic calibration will assure that the selected equipment continues to have the
desired accuracy. GMP calibration requirementsare:

* routine calibration according to written procedures,

documentation of the calibration of each piece of equipment requiring calibration;
» gpecification of accuracy and precision limits;
 training of calibration personnel;

» use of standards traceable to the National Institute of Standards and Technology (NIST),
other recognizable standards, or when necessary, in-house standar ds; and

» provisions for remedial action to evaluate whether there was any adverse effect on the
device squality.
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Remedial action includesrecalibration and evaluation of theimpact of out-of-tolerance measur e-
ments:

* onthedevicedesign or processvalidation parametersor data;
» on thequality of existing components, in-process, or finished devices; and
* appropriate corrective action.

Equipment Selection

The manufacturer should establish and maintain procedures to ensure that purchased and
otherwisereceived equipment and associated supplies conform to specified requirements (820.50).
The purchase of stableand accur ate measuring equipment can reducethefrequency of calibration
and increase confidence in the company's metrology program. Where economically feasible,
equipment with mor e accuracy than needed for various measur ements can be used longer without
recalibration than equipment that marginally meets the desired accuracy requirements. Delicate
instruments, however, that are " pushing the state-of-the-art" should not be used for routine
measur ements unless no other approach isfeasible.

Procedures

There are a number of sources of information from which calibration procedures can be
developed. Instrumentation manufacturers often include calibration instructions with their
instruction manuals. Although these instructions alone are not adequate to meet the QS
requirementsfor acalibration procedure, they usually can beused for theactual calibration process.
In some cases, voluntary standards exist such as those by the American Society for Testing and
Materials(ASTM), the American National StandardsInstitute (ANSI), and thelnstitute of Electrical
and Electronic Engineers (IEEE).

Information contained in calibration procedures should be adequate to enable qualified
personnel to properly perform the calibrations. An example of a calibration procedure for
mechanical measuring tools appears at the end of this chapter.

A typical equipment calibration procedureincludes:

* purpose and scope;

» frequency of calibration;

* equipment and standardsrequired;

* limitsfor accuracy and precision;

* preliminary examinations and oper ations;
» calibration process description;

* remedial action for product; and

» documentation requirements.

Management of M etrology

Managers and administrators should under stand the scope, significance, and complexity of a
metrology program in order to effectively administer it.
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The selection and training of competent calibration personnel isan important consideration in
establishing an effective metrology program. Personnel involved in calibration should ideally
possess the following qualities:

» technical education and experiencein the area of job assignment;

» basic knowledge of metrology and calibration concepts;

» an understanding of basic principles of measurement disciplines, data processing steps,
and acceptance requirements;

» knowledge of the overall calibration program;

» ability tofollow instructionsregar ding the maintenance and use of measur ement equipment
and standards; and

» mental attitude which resultsin safe, careful, and exacting execution of hisor her duties.
Calibration Records
Calibration of each piece of equipment shall be documented to include:

e equipment identification,
» thecalibration date,
» thecalibrator, and
» thedatethenext calibration isdue.
Many manufacturer s use a system wher e each device hasa decal or tag which containsthe date of
calibration, by whom calibrated, and date the next calibration isdue. Examplesof such decalsare
shown on the next page.
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These decals are examples of the types commonly used to identify the status of measuring
instruments and tools. They are available as catalog items or a manufacturer may use its own
artwork to purchase decals with specialized wor ding.

Typical calibration decals have awrite-on surface. A

CALIBRATIONDATE | tough paper or cloth stock and a pressure sensitive
BY adhesive are used for easy application and removal of
thedecal. “Due’ istheblank for the date when
DUE recalibration isdue.
Calibration Identification Number or its equivalent is
usually the minimum infor mation that may be on equipment.
| CAL. 1D No. | Thisinformation allows the manufacturer to read by finding
the associated calibration recor d\car d\file.
CALIBRATIONVOID Measuring equipment that is not calibrated or otherwise unsuitable for
use should beplaced in aquarantinearea or labeled with a" calibration
DONOTUSE void" decal.

A seal or protective cover for exposed, recessed calibration controls on
instruments. The calibration control cannot be adjusted without breaking the
seal or removing theinstrument case.

CALIBRATION
VOID

IF BROKEN

NOT A A decal to beapplied to measurement or monitoringinstrumentsnot
intended for use in determining conformance to device master
CALIBRATED record specifications with respect to testing, manufacturing,

INSTRUMENT environmental control, etc.

Calibration information is entered onto cards or forms, one for each piece of equipment, or
entered into acomputerized data system. M ost data systemsincludethe calibration date, by whom
calibrated, date recalibration is due, the reason for the calibration, comments, address of the
manufacturer and calibration laboratory, equipment specifications, serial number, use, etc. An
example of atypical card used torecord calibration infor mation follows.

CARD# OF
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CALIBRATION CARD

TYPE MANUFACTURER
MODEL SERIAL NO.
DATE OF PURCHASE ASSIGNED
LOCATION CAL. CYCLE
USE ] FREQUENT ] MODERATE [ seLbom ] NOT USED
DATE OF REASON FOR CAL. DATENEXT | CAL. INFO. ACCURACY, DEFECTS, LUBE,
LAST CAL. (BROKEN, NORMAL, ROUGH USE) CAL. DUE CLEAN, ETC.
TO BE CALIBRATED BY NAME
COMPANY AND ADDRESS
PHONE _
FORM #1700
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Schedules

Measuring instruments should be calibrated at periodic intervals established on the basis of
stability, purpose, and degr ee of usage of the equipment. Intervalsbetween calibrationsshould be
shortened as required to assure prescribed accuracy as evidenced by the results of preceding
calibrations. I ntervals should be lengthened only when theresultsof previouscalibrationsindicate
that such action will not adver sely affect the accuracy of the system, i.e., the quality of the finished
product.

A manufacturer should useasuitable method toremind employeesthat recalibration isdue. For
small manufacturers, calibration decals on the measuring equipment may be sufficient because
recalibration can be tracked by scanning the decals for the recalibration date. For other
manufacturers, acomputerized system, calibration cyclecards, tickler file, or thelikemay beused.
Calibration cyclecardsaremaintained in a 12-month (12-section) tickler file. Thereisonecard per
item of measuring equipment. The cardsin the section of thefile for the current month are pulled
and all of the equipment listed iscalibrated. For example, in a 6-month calibration cycle, when an
instrument iscalibrated in May, thecard ismoved from the M ay section tothe November section of
the file. When the file is checked in November, the cycle card will be there to remind the
manufacturer that calibration is due. The processis repeated until an event such as instrument
wear -out occur s and the respective cycle card isremoved from thefile.

Cycle cardsar e used wherea manufacturer hasmany instrumentsto be calibrated. It would be
rather difficult to keep track of the calibration of a large number of instruments by reviewing
calibration record cardsor scanning thedecal on each instrument. Itiseasier touseacyclecard file.
A cycle card file or equivalent also should be used if the calibration records are filed by type of
instrument or manufacturer rather than due date. A typical cycle card follows. The " calibration
card number" blank refersto the calibration record card for the same item of equipment.

CALIBRATION CYCLE CARD FORM NO. 5-15

MANUFACTURER:

INSTRUMENT:

MODEL NO. SERIAL NO.

CALIBRATION INTERVAL:

LOCATION OF EQUIPMENT:

CALIBRATION CARD NO.
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Standards

Where practical, the QS regulation requires that standards used to calibrate equipment be
traceable to the National Institute of Standards and Technology (NIST), or other recognized
national or international standar ds. Traceability also can be achieved through a contract calibration
laboratory which in turn uses NI ST services.

Themeaning of traceability to NI ST isnot always self-evident. Two gener al methods commonly
used to establish and maintain traceability to NIST are:

e NIST calibration of standardsor instruments. When this method is used, private standards
are physically sent to NIST for calibration and returned.

» Standard Reference Materials (SRM's): NIST providesreference materialsto be used in
a user'scalibration program. These SRM's are widely used in the chemical, biological,
medical, and environmental fields.

Information can be obtained from the " Catalog of NIST Standard Reference Materials,”
available free from the National Institute of Standards and Technology, Office of Standard
Reference Materials,

Gaither sburg, MD 20899, phone: (301)975-2016.

When in-house standar dsar e used, they should befully described in the device master record or
quality system record. Independent or in-house standards should be given appropriate care and
maintenance and should be used according to a written procedure as is required for other
calibration activities. FDA recommendsthat at least two in-house standar ds be maintained -- one
for routine use and one for a back up.

Calibration Environment

As appropriate, environmental controls should be established and monitored to assure that
measuring instrumentsarecalibrated and used in an environment that will not adver sely effect the
accuracy required. Consider ation should begiven tothe effects of temperature, humidity, vibration,
and cleanliness when purchasing, using, calibrating, and storing instruments.

AUDIT OF CALIBRATION SYSTEM

The calibration program shall be included in the quality system audits required by the QS
regulation. Theseauditsshould deter minethe continuing adequacy of the calibration program and
assess compliance with the program.

Many manufactur ers use contract calibration laboratoriesto calibrate their measurement and
test equipment. If this is the case, FDA views the contract laboratory as an extension of the
manufacturer's GMP program or quality system. Normally FDA does not inspect contract
laboratory facilities, but it does expect the manufacturer to assess the contract lab to verify that
proper proceduresarebeingused. Generally, themanufacturer of thefinished deviceisresponsible
for assuring the device is manufactured under an acceptable quality system.
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When a medical device manufacturer uses a contract calibration laboratory, FDA expectsthe
manufacturer to have evidence that the equipment was calibrated according to the GMP
requirements. The device manufacturer can do thisby:

* requiring and receiving certification that the equipment was calibrated under controlled
conditions using traceable standards;

* maintaining an adequate calibration schedule;
* maintaining records of calibration; or

» periodically auditing the contractor to assure appropriate and adequate GM P procedures
are being followed. For example, the contractor should have:

e written calibration procedures,

* recordsof calibration;

» trained calibration personnel; and

» standardstraceableto NIST or other independent reproducible standards.

Certification notes and data should include accur acy of equipment when received by thelab to
facilitateremedial action by thefinished devicemanufacturer, if necessary. Certification should also
include accuracy after calibration, standardsused, and environmental conditionsunder which the
equipment wascalibrated. Thecertification should be signed and dated by aresponsibleemployee of
the contract lab.

If in-house standar dsar e used by a contractor to calibratedevice-related measuring equipment,
these standar ds shall be documented, used, and maintained the same as other standards.

INTEGRATING MEASUREMENTSINTO THE QA SYSTEM

Proper and controlled calibration can contributeto overall quality by assuring that devicedesign
and process parameter sareaccur ately measur ed and that unacceptableitemsarenot accepted, and
acceptableitems are not regected as a result of measurements. If the appropriate product-quality
parameters are not checked, however, calibrated equipment will have little impact on assuring
quality.

A good quality system shall include calibration activities. However, proper calibration will be of
little use unless the applications of the measurement equipment are properly developed and
qualified during the preproduction development of inspection test methods and procedures. As
stated, effectivenessdependson the participation and influence of QA and production management
at the preproduction stage. Calibration of equipment cannot correct poor design of productsnor can
it compensate for poor applications of equipment and techniques. It is the continued use of a
complete, integrated quality system, which assuresthat safe and effective devices ar e produced.

EXHIBITS

Examplesof calibration cards, decals, and cyclecardswer e presented abovein thetext. Examples
of adevicecleaning procedureand acalibration procedurefollow. M anufactur ersmay usetheseas
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presented if they match the manufacturers operations; or may modify them to meet specific
requirements.

P.C. Board Cleaning

Thisprocedur e coversthe cleaning of printed cir cuit boar dsby using an automatic washer. The
procedur e cover s oper ation, shut down, cleaning, and routine maintenance.

Calibration Proceduresfor Mechanical Measuring Tools

This is a calibration procedure for mechanical measuring tools. In actual use, the initial
accuracy of each tool is checked using the procedure and is recorded. Thereafter, each tool is
recalibrated (checked) versusthe initial accuracy. Of course, the initial accuracy should meet or
exceed the requirements of the measurements to be made with the tool. Precision is checked by
making several measurements at various pointson the tool's measuring face (surface).
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TITLE: P.C.Board Cleaning NO:

REV:

Sheet: 1 0of 2

DRAFT:

1.0

2.0

3.0

31

3.2

3.3

34

35

3.6

3.7

3.8

39

APP: DATE:

PURPOSE: Thepurposeof thisprocedureistodocument production oper ations per for med
on the XXXXXX printed circuit board washer.

SCOPE: Thisprocedure sequentially identifiesall operationsnecessary to properly operate
and maintain this equipment.

OPERATING PROCEDURES:

3.0.1 Switch the Exhaust Systemsfan on.

3.0.2 Assurethat thesump pump ison at thecircuit breaker panel.
Turn the power switch tothe" ON" position.

Push themain power " START" button (#21 on Control Panel Diagram).

Visually inspect all pump compartment and screen filtersfor debris- make surethey are
clean befor e continuing.

Push thefill buttonson therear control panel tofill thewash and rinse sectionswith water.
Makesureall drain lines are closed. The incoming water will stop automatically when the
tanksarefilled to the correct levels.

3.4.1 Add 4 gallons XXXXXX detergent to the wash tank.

Depressthe center knob on thetemper atur e controller s (#30 on control panel diagram) and
turn clockwise until the red pointer indicates 60°C (140°F) for the wash tank and 60° C
(140°F) for therinsetank.

Wait about 10 min. for water temperaturetorisein thewash and rinsetanks. Wait until the
red lights on the temperature controllers go off and the black needle aligns with the red
pointer.

Push the START-STOP button (#25 on diagram) on for the conveyer.

3.7.1 Adjust the" SPEED CONTROL" (#27 on diagram) tothecorrect settingfor theboards
to berun. Seethe cleaning specificationsfor each family of boardsfor the set points.

Push the" START" button (#28 on diagram) on for thedryer cycle. NOTE: conveyer belt
MUST be moving when dryer section ison or the equipment will be damaged.

Turn Photocell Switch (on Rear Panel) to the " Automatic" position.
Sheet 2 of 2
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4.0

41

4.2

4.3

4.4

4.5P

4.6

4.7

4.8

4.9

5.0

5.1

5.2

SHUT DOWN PROCEDURES:

Push thedryer cycle” STOP" button for theWash and Rinse sections (#29 on control pandl).
Turn Photocell Switch (on Rear Panel) tothe" OFF" position.

Push the conveyer " START - STOP" button (#25 on diagram) to stop the conveyer.

Pull the DRAIN buttons on the control panel for the wash and rinse sections. Using litmus
paper, takeareading on thewash tank beforedrainingit. | F thewash water hasareading of
"10" or lessdrain it; otherwise, do not drain the wash tank. Alwaysdrain therinsetank.
Pull the FILL buttonson the control panel for the wash and rinse sectionsto let water flush
the equipment for five minutes. Using a soft cloth, wipe off any residue remaining on the

equipment.

Pull the drain buttons on the control panel for the wash and rinse sectionsto let the water
drain.

Removethe screen filter in the washer and remove any debris.
Wipetheexterior front section of the machine with a soft cloth.

Push the main power " STOP" button, (#33) to shut off the equipment.
MAINTENANCE:

Monthly

5.1.1 Lubricate the conveyer drive chain with high temperature grease.

5.1.2 Check the wear stripson the conveyer belt frame and replaceif required. These are
two white plastic stripslocated at the front of the equipment.

5.1.3 Check conveyer belt tightness- usingawirecutter and needlenosepliers, removelinks
to tighten if required.

Quarterly

5.2.1 Shut off power in main panel at rear of equipment.

5.2.2 Lubricate pump motor ball bearing using standard bearing grease.
5.2.3 Lubricate flange bearings on conveyer shaftswith bearing grease.
5.2.4 Check all wiring for loose connections and tighten if necessary.

5.2.5 Check all heater contacts - replace worn contacts.
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Sheet 10of 1

TITLE: Calibration Proceduresfor Mechanical Measuring Tools No. Rev.

ECN Notes

Drafted by App. Date

PURPOSE: This procedure establishes a standard method for the calibration and
maintenance of mechanical

measuring tools such as micrometers, calipers, etc.

SCOPE: All measuring tools used to set specifications or measure conformance to

gpecifications, such as micrometers, calipers, etc., will be included in the
calibration program. Each tool will beassigned anumber and checked every six
months for accuracy. If you suspect a tool is damaged or out of calibration, it
should be removed from service and brought to the Quality Control Lab (QC)
for checking. Toenter atool in the program, takeit to QC whereanumber will
be assigned and initial accuracy checked and recor ded.

PROCEDURE:

1.

Each measuring tool shall bekept clean and maintained in a protectivecontainer. Asneeded, all
threads and dlides shall be lubricated with a finetool oil to assure free movement.

Thecalibration shall be done by a comparison to standar d gage blockstraceableto the National
Institute of Standar dsand Technology standard with an accuracy 3to 10timesgreater than that
of the measuring tool.

The comparisons shall be made at different points along the measuring range of thetool. The
gage blocks used shall be picked at random to assurethat the measuring tool isnot checked at
the same pointson each calibration cycle. When a measurement ismade, movethe gage blocks
from oneside of thetool'smeasuring facetothe other on an X/Y axisto assurenowear or taper
exists on the measuring faces.

M easurement tools not intended for testing or manufacturing do not require calibration in
accor dancewith the QSregulation. Thesetools should be kept out of manufacturing or labeled
to avoid inadvertent use. Otherwise, they should be entered in this calibration program.

After calibration, the date of calibration and the next due date of calibration shall be recorded
on the Calibration Form No. . Any adjustmentsand/or repairstoberecorded. Theform
is placed in thetickler file according to the next calibration date.

If atool isfound to beout of calibration, the QC lab will immediately passthe out-of-calibration
information to the appropriate supervisor in the department where the tool is used. The
Department and QC management will take appropriateremedial action for affected in-process
or finished devices.
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INTRODUCTION

Devicemaster record (DMR) istheterm used in the Quality System (QS) regulation for all of the
routine documentation required to manufacture devices that will consistently meet company
requirements. Section 820.3(j) of the QSregulation definesdevicemaster recor d asa compilation of
records containing the procedures and specifications for a finished device. The detailed
requirementsfor device master recordsare contained in section 820.181, aswell asthroughout the
regulation.

The definition for design output in 820.3(g) gives the basis and/or origin of the device master
record for all Class|l and I11 devicesasfollows:

Design output meanstheresultsof adesign effort at each design phase and at theend of
thetotal design effort. Thefinished design output isthebasisfor the device master record.



Thetotal finished design output consists of the device, its packaging and labeling, and the
device master record.

For somedevices, many of thedesign output documentsarethesameasthedevice master record
documents. Other device output information isused to createa DM R drawing such asfor atest or
an inspection procedure. Figure 6.1 shows the close relationship between design output and the
device master record.

Section 820.181, Device Master Record, lists some typical documentsin a DMR asfollows:

The DMR for each type of device shall include, or refer to the location of, the following
information:

(a) Device specifications including appropriate drawings, composition, formulation,
component specifications, and softwar e specifications;

(b) Production process specifications including the appropriate equipment
specifications, production methods, production procedures, and production environment
specifications;

(c) Quality assurance procedures and specificationsincluding acceptance criteria and
the quality assurance equipment to be used;

(d) Packaging and labeling specifications, including methods and processes used; and
(e) Installation, maintenance, and servicing procedur es and methods.

Thedefinition for Design Output 820.3(g) and requirementsfor Design Output 820.30(d) do not
apply tomost Class| devices. Therefor e, therequirementsfor theDMR for most Class| devicesare
in 820.181 Device Master Record. Of cour se, amanufacturer of Class| devices may usethedesign
output sections of the GMP as guidance.

However, almost all sectionsof the QSregulation haverequirementsrelated tothedevicemaster
record. The device master record contains specifications for the device, accessories, labeling, and
packaging, and containsa full description of how to procurethe componentsand manufacturethe
deviceincluding specificationsfor facilities, environment, and production equipment. In addition to
the device specifications, a device master record contains documents that cover typical
manufacturing activities such as:

procurement,

assembly,

labeling,

test and inspection,
packaging, and

where applicable, sterilization.

Notethat thelisted activitiesand recordsor documentsarerequired to produce any product --

medical, industrial, or consumer. Thereisnothing special about device master recor ds except the
name!
Also, notethat in common usage, theterm " device master record” referstothetotal record or any
of itsindividual records. Therefore, theterm issingular for thetotal record, singular for a single
document, and plural for agroup of singledocuments. Theterm alsomay refer toan original record
or a copy of arecord.
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Device master records should betechnically correct, contain and/or reflect the approved device
and process designs, be under change control, contain therelease or other control date, contain an
approval signature, and be directed toward the intended user. Theserequirementsarein the QS
regulation becausethedevicemaster recordisthe” beginning and end" of aproduct -- errorsin the
device master record will have a serious impact on the state-of-control of the manufacturing
operation and may have a seriousimpact on the safety and performance of the device. The device
master record should beaccurateand complete becausethe essenceof the QSregulation isaquality
system based on designing a device to meet user needs, documenting the design and production
proceduresin the device master record and then producing a finished devicethat meetsthe device
master record requirements. Thus, the device master record shall accurately reflect the device
intended to be produced by a manufacturer.

Document For Intended Employees

The content, style, language, graphics, etc., of device master records should be directed toward
theneedsof theintended employeesand, if therecord isa specification or text for labeling, it should
bedirected toward users. A failureto consider theintended user leadsto confusion and meansthat
the company has not achieved the state-of-control intended by the QS regulation. Therefore,
applicable records should be directed toward the needs of procurement, processing, and
test/inspection personnel, rather than the needs of drafting, technical services, or product
development departments. Likewise, installation instructions should be directed to installers.
Labeling is often prepared by the same employees that draft device master records; and, these
employeesshould also beawar ethat labeling shall meet the needsof theuser asdirected by 21 CFR
809.10, 801.6 and 820.30.

I n any manufacturing activity such asassembly, labeling, processing, testing, etc., achieving and
maintaining a state-of-control is enhanced by appropriate per sonnel knowing:

what task isto be done,

how to do the task,

whoisto do thetask,

what task is being done, and

what task was done and/or theresults of the activity.

In order for employeesto perform ajob correctly, they should know exactly what isto be done
and exactly how to do the work. Section 820.181 requiresthat what is done be documented in the
device master record. The device master record also containstest and inspection procedures and
data formsthat are used to help determine and record what was done.

Documentsthat instruct peoplehow tofabricate, assemble, mix, label, test, inspect, etc., or how to
oper ate equipment should:

» bedirected toward the needs of the employeeswho will beusing them and not directed toward
the drafts-person or designer;

* match thetoolsand equipment to be used;
» becorrect, complete, and current; and

* depend on part numbers and basic drawings to transfer information rather than almost
photographic type drawings.

If a component is changed, the representations on pictorial/photographic type drawings are no
longer correct and may be very confusing to employees, particularly new employees.
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Thehow-to-manufactur einstructionsshould be adequatefor use by theintended employeesand
correct for the intended operation. In the medium-to-large company, the instructions tend to be
extensive technical (engineering) drawings and written procedures. I|n any company, particularly
small manufacturers, the work instructions may take several forms as discussed below.

Engineering drawingsmay beused if employeesaretrained toread and usethem. Someof the
how-to information comes from employee training rather than from drawings.

Assembly drawingsmay contain partslist and quality acceptancecriteria. A separatequality
acceptance test and/or inspection procedure is not always necessary. An example of an
engineering drawing for assembling a handle is exhibited at the end of this chapter. This
drawing also includes some of the quality acceptance criteria for evaluating the handle in
Notes1 and 2. The partslist for the handleis on the page after the assembly drawing. Some
manufacturers that manufacture simple devices use large sheets of paper for assembly
drawings and include the parts list on it. The combination drawing results in instant
availability of thepartslist and reducesthenumber of drawingsto becontrolled. An example
of an engineering drawing for assembling a cable and the associated parts list follows the
handle assembly drawings.

Exploded-view drawings are used when employees cannot read plan-view engineering
drawings. Exploded-view drawings tend to be more "how to" than plan-view drawings.
Exploded-view drawings are expensive to draft -- in some cases it may cost less to teach
employees how to read and use ordinary plan-view drawings.

Step-by-step written procedures may be used to detail how to perform specific tasks with
check-off blanks to show that each specific task was performed. This type of procedureis
commonly used for critical operationsand wherethereislittleor novisual indication of what
has been done, such asfor cleaning operationsand for mixing chemicals.

Documentation may be supported by production aids such aslabeled photographs, video tapes,
dlideshows, sampleassemblies, or samplefinished devices. All of these perform devicemaster record
functionsand should beidentified, and be current, correct, and approved for theintended oper ation.

The most commonly used aids are models or samples. There aretwo conditions that should be
satisfied in order tousetheseaids. First, awritten specification for the sample shall be contained in
the device master record. This specification, of cour se, may bethe same asthe specification for the
assembly or finished device to be manufactured. This specification shall be subject to a formal
change-control procedure. Even though amodel isavailable, the specification isneeded for present
and future product development, and for production control purposes. Second, the sample should:

adequately reflect the device master record specification;

beidentified asan approved acceptabler epresentative sample, which meansit shall meet the
company required workmanship standar ds; the sample need not be a working mode if the
nonwor king condition is not misleading to employees being guided by the sample; and

when appropriate, contain or be tagged with a drawing number, revision level, and control
number (lot, serial, batch).

A card or tag as shown in the exhibits or an equivalent card may be used to identify and help
control theuse of samplesof assembliesor finished devices. Such tagsareusually covered by aclear
plastic pouch and attached to the model or sample.



Samplesand other aidssuch asphotographsar e subject to normal wear and tear in aproduction
environment. Ther efor e, such aidsshould be adequately protected by a suitable meanssuch asbeing
located in a protected area, or cover ed by a protective pouch or container. Production aidsshould be
periodically audited to make surethey continueto be suitablefor theintended use. Section 820.100
contains requirements for corrective action. Corrective action may involve the use of samples,
changesto the samples, or changesin the control of the samples.

Adeguate I nformation

Although a manufacturer triesto document for theintended employees, thereisaneed to audit
periodically to see how well the goal is being met. There are various means of determining if
information in the device master record, production tools, and other production elements are
adequate for a given operation and associated employees. These include analyzing the:

assistance required by new employees;

assistance required when a new deviceisintroduced into production;
confusion and hesitation;

information exchanged among employees;

"homemade" documentation drafted by the line employees,

rework;

products produced (productivity);

complaints from departmentsthat subsequently process the device; and
customer complaints.

If any of these factors persist and are out of line with industry norms or with the previous
production experience, then the manufacturer should take corrective action. Management shall
review the quality system asdirected by 820.20 and, thus, be awar e of device quality problems or
quality system problems such as listed above. The corrective action may include changes in
supervision or documentation, adding new documentation, modifying the design, using different
tools, modifying the environment, etc.

Preparation and Signatures

A separate device master record isrequired for each typeor family of devices. Also, a separ ate
devicemaster record may beneeded for accessoriesto deviceswhen thesear edistributed separately
for health care purposes. Such accessories are considered to be finished devices. In practice, if the
device and accessories are made by the same manufacturer, the device master record for the
accessory may beincorporated into the device master record for the primary device.

Within afamily of devices, variationsin thefamily may be handled by dash number extensionson
drawing and procedure numbers. Usually, a top assembly or other major drawing contains a
table/list of thedevicesin thefamily and liststhevariable parameter sfor each member of thefamily.

Section 820.40 of the QSregulation requiresthat an individual(s) bedesignated to: review, date,
and approve all documentsrequired by the QSregulation including the device master record and
authorize changes. An individual(s) with the necessary technical training and experience shall be
designated to prepare and control device master records. In addition to requiring approval
signatures on device master records, the QS regulation requiresindividual identification for afew
other activities. For convenience, these activitiesalong with the section number sthat requirethem
arelisted in Table 8.1.

Table8.1 GMPACTIVITIESREQUIRING INDIVIDUAL IDENTIFICATION
820.30(b) Approval of Design Plans
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820.30(c) Approval of Design I nput

820.30(d) Approval of Design Output

820.30(e) Results of Design Review

820.30(f) Results of Design Verification

820.30(g) Results of Design Validation

820.40 Approval of in Device Master Record or Changes
820.70(g) Equipment Maintenance and I nspection Activities Performed
820.72(b) Calibration Performed

820.75(a) Approval of Process Validation

820.75(1)(2) Performance of Validated Process

820.80(d) Release of Finished Devices

820.80(e) Acceptance of Activities Conducted

820.90(b) Authorization to Use Non-Confor ming Product
820.120(b) L abeling I nspection

820.180(c) Audit Certification

820.198(b) Decisions Not to I nvestigate Complaints

Thelist isself-explanatory except for audit certification. When amanufacturer certifiesinwriting
to FDA that quality system audits have been performed, the certification letter is signed by
management having responsibility for the matters audited. Also note that the records in 820.70,
820.72, 820.80, 820.90(b), 820.120(b) and 820.160 are not part of the device master record but,
instead, arepart of thedevicehistory record (DHR). Recor dsin 820.198(b) arepart of thecomplaint
files.

If arecord that requires a signature is maintained on a computer, it is best if the designated
individual(s) maintains an up-to-date signed printout of the record. Where it isimpracticable to
maintain current printouts, computer-compatible identifiers may be used in lieu of signatures as
long as there are adequate controls to prevent improper use, proper employee identification,
inaccurate data input, or other inappropriate activity. If identifiers such as coded badges and
equipment keysarenot controlled (i.e., not restricted to designated employees), then these will not
meet applicable GMP “signature” requirements.

L ocation of Records

Device master records shall be stored at the manufacturing establishment or at other locations
(820.180) that are reasonably accessibleto company employeesresponsible for the manufacturing
activitiesand accessibleto FDA investigators. Appropriaterecordsmay bemaintained in computer
data banks if the records are protected, change controlled, and readily accessible for use by
responsible employees at all relevant facilities. It is acceptable for a manufacturer to maintain
recordson microfilm and discard theoriginal hard copies. Microficheand/or microfilm reductions
may be used in lieu of original record retention if the following conditions are met.

* All reductions shall be readily available for review and copying by FDA investigators and
designated company personnel at any reasonable time.

* All necessary equipment shall be provided for viewing and copying therecords.
* Reproductions shall be true and accur ate copies of the original record.

If the reproduction process results in a copy that does not reveal changes or additions to the
original record, theoriginal should beretained. I n thissituation, therepr oduced copy and any image
shown on aviewing screen should noteany alteration from theoriginal and indicatethat theoriginal
record isavailable.



By maintaining the device master record, complaints and other records required by the QS
regulation at the manufacturing establishment or other reasonably accessiblelocation, responsible
officialsof acompany can exer cise control and accountability over theentiredesign, manufacturing,
and postmarketing activities and, thereby, maximize the probability that the finished device
conformstoitsdesign specifications. ThisGM P requirement helpsassurethat responsibleofficials
at the manufacturing establishment have ready accessto those documents essential for producing
devicesand for conducting self-inspections, complaint investigations, failur e analyses, audits, and
corrective action.

The device master record isa single sour ce document or file. Portionsof thisfilemay bekept in
variouslocations. A device master record may exist as:

» oneor morefilesor volumesof theactual recordscontainingtheinformation required by the
QSregulation;

» areferencelist of such documentsand their location; or
» any combination of actual documents and/or referencelists.

These documents shall contain the latest DMR revisions, be signed, and be dated to show they
have been checked for adequacy and approved for use (820.30, 820.40 and 820.181).

The QSregulation allows use of referencelists as a meansto reduce the duplication of records,
particularly duplication of general documents such as standard operating procedures (SOP's).
General SOP’s(not directly related to a product or process) however should be madea part of the
quality system record (QSR) (820.186).

Useof areferencelist also allowsfiling of device master record documentsat several convenient
locations. If thedevicemaster record containsalist of documentation, theactual documentsshall be
available for employee use and FDA inspection at the manufacturing site or other reasonably
accessible locations. As noted above, this is a key and important GMP requirement. Typical
locations of various device master records are shown in Table 8.2.

When performing an inspection of a company, FDA investigators shall have access to actual
recordsfor review and copying during reasonable business hours. FDA investigatorsreview these
records to determine if a manufacturer is complying with the QS regulation and with the Food,
Drug, and Cosmetic Act.

Recor ds deemed confidential by a manufacturer should be marked to aid FDA in determining
whether or not specific information may be disclosed under the Freedom of Information Act.

However, routinely stamping every document as*“ Confidential” defeatsthe purpose of requesting
extra care be taken to protect a specific document or set of documents.

Table8.2 LOCATION OF DEVICE MASTER RECORDS

Typical Locations of Documents

TYPE OF DMR ELEMENT ORIGINALS WORKING COPIES
Referencelist(s) Engr. master file
Component drawings Engr. or Manuf. Engr. Manuf. or Procurement
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Component acceptance
procedures

Device I nput specifications
(final version)

Manufacturing procedures

Test specifications

Test procedures

I nspection procedures

L abel drawings
L abel artwork

L abel control procedures

master file

SOP master file

Engr. master file

Engr. or Manuf. Engr.

master file

Engr. master file

Engr. or Manuf. Engr.

master file

Manuf., QC, or SOP
master file

Engr. master file
Artwork master file

Manuf., QC, or SOP

Receiving department

Marketing or Engineering

Manufacturing

Engr. or Manuf. Engr.

Manuf., QA, QC or
Final Test

Manufacturing or QC

Engr., QA, or Manuf.
Engr., Procurement

Manufacturing

master file

Specific cleaning procedures SOP master file Manufacturing

General cleaning procedures QSR master file
System audit procedures QSR master file

Employee training procedures QSR master file

SOP = Standard Operating Procedure
QSR = Quality System Record

QA = Quality Assurance

QC = Quality Control

Record Retention

The QSregulation in section 820.180(b) requiresthat all records pertaining to a device shall be
retained for aperiod of time equivalent to the design and expected life of the device, but in no case
less than two years from the date of release for commercial distribution by the manufacturer.
Manufacturersof long-life products should make prudent decisionsasto how long to keep records.
For example, there
may benovaluein keepingrecordsfor long-lifedevicessuch asstretchers, surgical tools, containers,
etc., forever if the probability is low that any post-distribution remedial activity will occur. For
devicesthat requirerepair or capital equipment devicesthat probably will beupdated, appropriate
records should beretained to support theserepairsor modifications.

89



Device master record requirementsapply to devicesmaodified in thefield by the manufacturer's
representatives after the devices are commercially distributed. Modification of a device is
manufacturing and the QSregulation cover sall manufacturing of deviceswheretheresult isplaced
intocommer cial distribution. In any case, amanufacturer should be prepared toprovidearationale
for its decision to discontinue recor d-keeping.

DEVICE MASTER RECORD CONTENTS

As discussed above, the device master record shows and/or tells employees how to perform
specific functionsrelated to the production of adevice. The QSregulation doesnot dictate how this
information isto bearranged or filed in thedevice master record and quality system recor d except
that it shall be readily accessible. Because each device master record and quality system record
contain many documents, an index of each isusually needed.

Device Specification

There may be many specifications in the device master record. One of these is the device
gpecification. A device or product specification is a specific document in the device master record
that briefly describesand givesall important details of the exter nal characteristics of adevice. The
product specification may also contain someinternal char acteristicsof thedevicethat areimportant
to the manufacturer and/or the users. The finished device specification isderived from the design
input specifications in 820.30. For some devices, many of the external characteristics such as
temperaturetolerance arerelated to the environment in which the devices will function properly.
For some in vitro products, the package insert is used by some manufacturers as the product
gpecification for marketing pur poses.

Generally a product specification will contain the device's:

product trade and common name(s);

intended use(s);

per formance characteristics and theory of operation;
regulatory classification;

physical characteristics;

environmental limitations and product stability;
important components and formula (if applicable); and
user safety characteristics.

Table 8.3 containsalist of characteristicsthat often appear in product specifications; however,
note that not all of the listed itemswill appear in the product specification for a given device.

In addition to defining and describing a device, a product specification isa communication tool
which, if used in atimely manner, can help achieve someimportant results. First, it helpsassurethat
everyoneistalking about the same device and wor king towar d the same objectives with respect to
safety, effectiveness, human factor s, configuration, labeling, packaging, processing, finished device
acceptance, etc.

Ultimately, the device specification or a condensed version of it should be used in catalogs, or
other product documentation, to aid communication between salesper sons and customers. If the
mar keting department usesthe product specificationswhen preparing adver tissmentsand catalog
sheets, publicrelationswith user swill be enhanced becausethe marketing documentsar e based on
proven scientific safety and performanceclaimsfor theactual device. Theuser hasan opportunity to
read the technical specifications of the item actually being offered for sale.

Thusthe use of device product specificationswill result in:
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* improved communication between employees on a departmental and interdepartmental

» lessconfusion and increased morale;

e animproved state-of-control;

* ahigher probability of meeting cost, time, safety, effectiveness, and regulatory compliance
obj ectives; and

* product literaturethat correctly describesthe device for the prospective customer.

A sample product specification for a portable defibrillator isin the exhibits at the end of this
chapter. This specification is long and detailed because it is a combined product and test
specification, and because it isfor a complex device.

Specific Documents

Specific documents are drawings, procedures, labels, data forms, etc., for a specific product or
family of products. Product specific documentsarealmost alwayspart of the device master record.
The originals of specific documents are usually located in filesin engineering or technical service
departments. In most manufacturers, specific documentscontain no general information; however,
they often refer to general documents. (A list of specific and general documentsisexhibited later in
thischapter.) Thenumber of specific documentsfor a given product line may rangefrom about 10
to several hundred. If large number s of documents are needed, an index is usually needed to help
locatethem, particularly for personnel that do not work in the drafting department or in technical
services.

Recordsfor In Vitro Diagnostic Products

Themain differencesbetween devicemaster recordsfor chemical-based in vitro productsand for
electromechanical products, such as instruments and artificial kidneys, is terminology and the
relatively extensive use of written processing proceduresand statusreportsfor in vitro diagnostic
products rather than a few assembly drawings and test/inspection reports. For example, device
master recordsfor chemical-based deviceswould contain a manufacturing section dealingwith ar eas
such as solution preparation and filling, whereas manufacturing sections for electromechanical
productswould cover oper ationssuch asassembly. Statusrecor dsfor weighing, mixing, filling, etc.,
are used for general control of in vitro products. Status reports are also used because it is often
difficult to deter minethe status of in-processin vitro products by looking at them -- the oppositeis
usually truefor most har dwar e devices. Recordsfor in vitro devices also shall contain control data
that allows components and kitsto be traced [809.10(a)(9), etc.].
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Table83 ITEMSTHAT MAY APPEAR IN A DEVICE SPECIFICATION

1.

Name of Product

a. Trade name
b. Trademark
c. Generic name

. Performance Characteristics

a. Description/Intended use
b. Accessories

c. Functional parameters
d. Limitations

. Classification

a. Regulatory
b. Commercial

. Physical Characteristics

a. Weight

b. Sizef. Packaging
c. Color

d. Form/Shape

. Environmental Limitations

a. Operating temperature range
b. Storage temperaturerange

c. Vibration and shock range

d. Voltagerange

e. Humidity range

. Important Components

a. Activeingredients

b. Major subsystems

c. Diagnostic kit materials
d. Accessories

e. Labeling

a. Chemical
b. Electrical
c. Thermal

d. Mechanical sharp, moving parts

d. Chemical name
e. Official name
f. Common name

e. Contraindications

f. Input/Output requirements
g. Human interface

h. Other

c. Functional
d. Other

e. Consistency

g. Power requirements
h. Other

f. Moisture protection

0. Pressure, altitude limits

h. Electromagnetic interference
i. Electrical transients

j. Shelf life/Other

f. Servicelabeling

g. Components/items supplied by user
h. Software

i. Periodic Warranty/Other

. User Safety and Performance Consider ations

e. Personnel training
f. Periodic testing

g. Maintenance

h. Other
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QUALITY SYSTEM RECORD DOCUMENTS

Quality system record (QSR) (820.186) or general documents are used for many activities
that are essential to operating a manufacturing establishment -- these are not specific to any
given product even if the company produces only one product. Thus, the quality system record
includes general documents such as standar d oper ating procedures (SOP's) and standard quality
assurance procedures (QAP's). If the company added another product line, the basic content of
these documents would undergo none or only minor changes.

In atypical manufacturing operation, general QSR, SOP, and QAP documents may include
thefollowing:

Employee training procedures
Cleaning procedures

I nsecticide use-removal procedures
Air conditioning/heating procedures

Supplier assessment policy
General design control procedures
Component inspection procedures
Workmanship standards

Tool kit policy

Safety procedures
Procurement procedures
Returned goods policies
Drawing numbering system
Change control procedure
Service policy

Design review policy/procedure

L abel review policy/procedure
Sterile water system maintenance
Calibration policy

Complaint handling procedure
Recall procedure

Deviation review policy/procedure

The abovelist isnot all inclusive. M edium-to-lar ge companies tend to have many of these
general documentsto guide management in maintaining consistent oper ations. A very small
company may have only the most essential and appr opriate of these documents such as
proceduresfor design controls, drawing numbering system, change control, employee training,
use of hazardous materials, etc.

Theoriginal copy of each general procedureisfiled in the department specified by
management as having responsibility for maintaining that procedure, or it isfiled in an
automated system with access by the designated departments. The working copies of the above
procedures are usually located in SOP manuals and QA manuals. The procedures are usually
numbered and arranged in alogical order by topic. The QS regulation does not require
manufacturersto keep quality system record documentsin SOP or QA manuals, however, the
experience of many industries has demonstrated that such manuals are worthwhileif they are
kept current and contain only thereal working procedures.

WRITTEN PROCEDURES

Many sections of the QS regulation requirewritten proceduresfor instructionsin performing
various quality system, design product acceptance, QA, and manufacturing tasks. Certain
devices such asin vitro products, because of the natur e of the manufacturing operations, tend to
have arelatively large number of written procedures.

Written procedures are used for quality system audits, product development, manufacturing,
post-marketing activities, etc., to:

e improve communication and guidance;

» assureconsistent and complete performance of assigned tasks; and
e promote management of operations.
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In large manufacturing facilities involving many oper ations and people of various skill levels,
many written procedures are usually necessary. In a small manufacturer, communication lines
areusually short, few people areinvolved, and management isreadily availableto provide
guidance, so that the need for written proceduresisusually lessthan for alarger manufacturer.

A manufacturer, particularly a small manufacturer, may conclude that GMP requirements
for written proceduresare not applicable for a particular operation. Although the number of
written procedures may vary, all manufacturersarerequired to maintain a device master record
(820.181) for each type or family of devicesthey produce.

Often training and wor k experience alone or combined with drawings, photographs, and
models are valid substitutes for written procedures. For example, machinistsaretypically skilled
personnel who fabricate components and finished devices using dimensional drawings for
guidanceinstead of written procedures. The company and FDA investigator will evaluate each
situation based on the training and knowledge of the operatorsand the control needed to meet
device specifications. Typically, awritten procedureis not necessary when:

* theactivity isvery simple;
* theactivity isrelatively smple and models are used as production aids;

» dtraightforward quantitativerather than qualitative standar ds deter mine acceptability;
and

» theoperation is performed by personnel highly skilled relative to the task being
performed.

Written procedures and associated history or statusrecords, however, are often needed for
activitieswherethereisno change, such ascolor, texture, or form, to indicate that the activity
has been performed correctly.

Manufacturers should deter mine that they meet all GMP requirements and, if necessary,
exceed them in order to produce finished devicesthat meet device master record specifications
because FDA insists that manufacturers meet their quality claims[FD& C Act, section 501(c)].
Achieving thisrequired state-of-control may require fewer or more written proceduresthan
specifically required by the QS regulation. FDA does not insist that a manufacturer generate
recordsthat do not contribute to assuring conformance to specifications.

Developing Procedures

Developing written proceduresisrelatively labor intensive and time consuming, which may
lead to use of " back-of-the-envelope’ notesinstead of formal procedures. Likewise, changing
these proceduresistime consuming, which may lead to delays or forgetting to make the changes.
Drafting or changing written proceduresisalso proneto errors. Therefore, manufacturersare
encour aged to use computers and low-cost printersasword processorsto aid in writing and
changing procedures. With the use of computers, these tasks become easier thereby increasing
the probability that they will be performed correctly and when needed. Computers can also be
used for generating and maintaining device master record indices and complaint files, and
performing a host of other GMP related activities.

Thereisamethod for developing proceduresthat will result in short, clear proceduresthat
help

solvereal problems. Thefirst two stepsare:
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» identify the problemsto be solved; and
» decideif new or modified procedures are needed to help solve or reduce the problems.

Eventsthat point to a problem are excessive rework, employee confusion, customer
complaints, recalls, etc. These " pointers,” however, may not bethereal problem. Thereal
problem may be inadequate design, components, equipment, maintenance, oper ational
techniques, documentation, environment, etc. Thereal problem should beidentified beforeit can
be solved. A written procedure may or may not be needed to help solvethe problem.

Thereal problem can beidentified by careful analysis of:

the" pointers' noted above,

devicedesign,

process design,

process flow and employee work habits (oper ational analysis),
test and inspection data, and

any other activity related to the quality of the device.

Operational analysisisaided by flow-charting which is a step-by-step chart of the minute
details of the operation. Thus, a flow chart is much more detailed than a QA audit report and is
very helpful in determining what is actually happening in a particular manufacturing operation.
This knowledge may lead to a solution of manufacturing and quality problems. An example of a
flow chart appearsin the exhibit section of chapter 10.

From a company quality system, interface, and per sonnel management viewpoint, the
problem, thereason for flow-charting the given activity, etc., should be discussed with affected
personnel. Their input should be requested with respect to identifying and solving the real
problem. By using the information presented by the flowchart and the experience gained while
producing the chart, the QA auditor isbetter ableto:

» analyzethe particular operation with respect to processrequirements;

» determinewhat needsto be added, modified, or deleted to solve any problemsor improve
per formance; and

* if needed, write or modify a procedureto cover the new way of performing the activity.
Content of Procedures

Written procedures arewidely used and industry experience has shown that these should
contain the following items:

company identification and a proceduretitle;
an identification or control number with arevision level code;
an approval signature, and date the procedur e becomes effective;
the number of pages (e.g., sheet 1 of 4) in the procedure or another meansto indicate that
the employee has the complete document; and

* step-by-step instructionsfor performing therequired activities

The effective date may be the same asthe approval date. Also, the effective date may appear
on a separate document such as an engineering change order (ECO) form. The main body of the
procedure should cover, as appropriate:

» subject, scope, and objectives;

8-15



who isassigned to perform the task;

what activity or task isto be performed;

when and wherethetask isto be performed; and,

how to perform the task including what tools, materials, etc., to use.

Particularly for the new employeg, it isimportant for the procedureto state the reason for
performing a function and the reason it isto be performed in a certain way. Background
information such asthis helpsthe employee to under stand an assignment and remember how to
perform it. For example, when working on static sensitiveintegrated circuitsthat are easily
damaged by electrostatic potentials, unskilled employees need to under stand why they have to be
grounded, work on grounded mats and, especially, why they are not allowed to wear certain
fabricswhile at work. Likewise, employees working in environmentally controlled, clean
manufacturing areas need to betold about invisible microbes and particulates, and that humans
arethe major source of these unwelcome contaminates. If so informed, employees are more
likely to follow the operational proceduresfor workingin controlled areas.

Thetask description in each procedure should cover appropriate details such as:

» theexpected and actual resultsfrom performing the tasks, such aswhat data to collect and
how to analyze, file, and report it;

» what to do with the component, in-process device, or finished deviceif such isinvolved;

* any related activitiesthat need to be performed in order for the overall operation to
remain in a state-of-control or for the device to meet the company device master record
specifications.

If the procedure being developed, for example, cover s change control, the procedur e should
also cover related activities such as changesto labeling. Consider a changeto a device where an
analog meter isreplaced with a digital meter -- obviously theinstruction manual (labeling) and
service manual also need to be modified. Otherwise the finished device:

* may not meet company labeling policies;
* ismisbranded becauseit does not meet the labeling requirements of the FD& C Act; and,

* isadulterated because the change does not meet the change control requirements of the
QSregulation.

After the procedureisdrafted, if appropriate, it should bereviewed with the affected
personnel beforeit isapproved and implemented. During theinitial implementation, the use of
the procedure should be monitored. Then, based on actual experiencein using the procedure, if
necessary, it should be modified to mor e exactly meet the need of the operation or process.

CHANGE CONTROL

The QSregulation in section 820.181 by referenceto 820.40 requiresthat any changesto the
device master record be authorized by the signatur e of a designated individual(s). Change
control requirements also appear throughout the QSregulation. The control of changesto
devices, processes, and the associated device master recordsis one of the most important
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elements of a quality assurance system. Therequirementsfor a successful change control system
are so extensive that the entire next chapter of this manual is devoted to changes and associated
procedur es.
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EXHIBITS

Reprinted on the next pages ar e typical documents (recor ds) that appear in device master
records. Manufacturers may use these as guidesin developing their device master records.

Documents That May Appear in a Device Master Record

Thefirst exhibit isalist of documentsthat might appear in device master records. Each
device master record would contain only those documentsthat are applicable for a specific
device. Some of thelisted documents are general rather than product specific. General
documents are usually called standard operating procedures (SOP's) and, if necessary, are
referenced in the device master record rather than actually being included. The general
documents are usually part of the quality system record (QSR).

Device Master Record I ndex

Thisexhibit isa policy/procedurefor drafting a device master record index. An index isalso
known as a document plan, table of contents, etc. An example of a device master record index
followsimmediately after the policy/procedure. Note that this particular policy/procedure
contains definitions. It isimportant that procedures contain definitions, in a case like a complex
device master record index wher e employees may not be familiar with the terminology.

Product Specification for a Portable Defibrillator

Finished device or product specifications are the backbone of any device master record. The
oneillustrated asthethird exhibit isfor a complicated piece of equipment and is, therefore,
extensive. For long documentsit isrecommended that a table of contents be incorporated aswas
donein this specification. Appendix A and B of this specification are not exhibited.

Zener Diode Specification

This specification for a non-complicated part containsthe necessary information to describe
theitem in sufficient detail for the correct part to be procured per the 820.50 Purchasing
Controls.

Label Example

A sample label isexhibited. L abels and labeling are components and their specifications, art
work, etc., are part of the device master record. Asfor any component, labeling shall be specified
(documented). Theresulting device master record document shall bereviewed, approved,
change controlled, and stored such that it may bereadily accessed. Such recordsare used to
meet requirements such asthosein 820.50, 820.80(b), 820.80(d), 820.120(b), 820.120(¢), etc.

Handle Assembly and PartsList

This exhibit isan engineering drawing and partslist for a handle assembly. Engineering
drawings, partslists, or formulationsarea vital part of many device master records. In this case,
the engineering drawing not only details how this assembly isto be made, but thereisalso
important information in the notes on the drawing. If properly trained and with sufficient
experience, employees are ableto usethisdrawing astheinstructionsfor assembly of this
handle. A written assembly procedureisnot necessary.

Cable Assembly and PartsList
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This exhibit issimilar to the handle assembly mentioned above. The type of drawing used and
information on a drawing can aid a manufacturer in reducing paperwork needed to
manufactur e a specific product.

Device Master Record Index for Amylase

Thisdocument is a device master record index for an in-vitro diagnostic product. Proprietary
information in thisindex isreplaced by X's. The company that prepared thisindex uses
purchase specifications and raw material specifications. Some manufacturers, particularly small
companies, specify and purchase standard, routine items such as bottles and caps by using
catalog numbers. Component specification drawings are not always used for routineitems such
as standard bottles.

Product Description

Thisexhibit isa product description for an in vitro diagnostic product. The standard
operating procedures, quality control procedures, manufacturing flow sheets, and notes
mentioned in this product description are not reprinted herein.

Amylase Diluent Solution

Thisexhibit isthe procedurefor making a batch of amylase solution. In this procedure, note
that for each step the company requirestheinitials or signature of the person actually
performing the operation and of the individual who checked that person’s performance of the
operation.

Filling Record - Liquid, Non Freeze Dried

Thisisan exhibit of afilling record used for liquid productsto document the stepsin afilling
operation. The completed filling record becomes a part of the device history record (DHR) for
the batch being filled.

Finished Product Release Form

Thisform isused to record that the device history record iscompletefor alot of product, the
product meets specifications, and the lot may be approved for release.

Production Sample Card

This exhibit showsboth sides of a card or tag used to identify and help control the use of
manufacturing aids such as samples of assemblies or finished devices. The use of a sample
identification card is described in the main text of this chapter.

Shop Order Traveler

Thelast exhibit istwo job travelersor job followers. These cards, forms, tags, etc., are used to
identify a batch or sub-batch of in-process assemblies asthey are passed from one department to
another. Where needed, travelers are used to reduce mixups and confusion and, in general
increase the state-of-control of an overall manufacturing operation. Travelershelp meet the
general requirements of 820.60, I dentification, and the specific requirements of 820.86,
Acceptance Status.

DOCUMENTSTHAT MAY APPEAR IN A DEVICE MASTER RECORD
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1.0 Device Master Record Index

The device master record Index isatable of contentswhich isused for convenience. It may
be known as a:

Device Master Record I ndex

Documentation or Device Master Record Unit;

Documentation Plan;

Product Tree;

Documentation I ndex;

Product Structure; or

Bill of Materials (if it also liststhe device master record documents).

2.0 Device Specifications
(Device specifications are described in the chapter text.)
3.0 Manufacturing Information

3.1 Index
(Optional. See 1.0 above for total table of contents.)

3.2 Formulation or top assembly drawing
3.3 List of components

1. List of ingredients (including grade or type)

2. Bill of materials (i.e., component list usually arranged by subassembly or other
sub-product level or by process steps)

3. Formula

3.4 Procurement documentation

Specifications

Drawings

Certificate of compliance requirements
Supplier Assessment procedures

pLODOR
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3.5 Device documentation

Fabrication drawings

Surface finish procedures
Subassembly drawings

Wiring and piping diagrams
Assembly procedures
Assembly drawings

Refer ence documentation

a. Wiring and piping schematics
b. Test specifications

8. Sub-batch procedures

9. Blending or mixing procedures
10. Solution procedures

11. Final formulation procedures
12. Softwar e packages

NookrwdE

3.6 Precautions and special notations

Appar€

Cleaning

Storage conditions

Filling, mixing conditions
Hazar ds and safety precautions

gkl

3.7 Equipment, lines, and procedures

Process lines

Assembly lines

Vessels

Mixers, tools

Molds

M achine maintenance procedures
Calibration procedures

Setup procedures

Operating procedur es

10. Process flow charts

WoNoTR~WNE

3.8 Sterilization procedures

Proceduresfor ethylene oxide, radiation, filtration, steam, etc.
Handling and flow procedures

Cycle parameter specifications

Diagramsfor loading productsin the chamber

AN =
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39

4.0
4.1
4.2

4.3

4.4

5.0
5.1
5.2

5.3

Production control documentation

I nspection procedures

Test procedures

Blank job travelers

Blank inspection/test forms
Instrument charts
Reporting forms

Approved deviations

NookrwdE

L abeling and Packaging

Index (Optional. see 1.0 above.)
Labeling

L abel drawings

L abeling drawings

Instruction manuals
Service manuals
Customer software
Customer feedback forms

oNogo,rwWDE

Packaging

Closuredrawings

Filling and/or packaging procedures
Packing procedures

Special shipment procedures

ghlrobdpE

Storage requirements
1. Temperature

2. Humidity

3. Shelf-life

Control Proceduresand Activities

Index (optional. see 1.0 above.)

I nspection procedures

1. Incoming

2. In-process

3. Finished devices

4. Processcontrol charts

5. Blank datareporting forms
Test procedures

1. Incoming

L abel/labeling review procedures and forms
Production control proceduresand history record forms

Package drawings (usually includes labeling infor mation)
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6.0
6.1
6.2
6.3

I n-process

Pretest conditioning

Finished device

Process control charts

Blank device history record forms
Automated test programs and/or software

Noakrwd

Final Release
Release document review list
Distribution procedures

Blank device history record forms
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Titlee DEVICE MASTER RECORD INDEX

Policy No. Rev. Date
Approval
1.0 Purposeand Scope: To prescribetheresponsibilitiesfor preparing device master record

2.0

3.0

31
3.2
3.3
34

35

4.0

4.1

4.2

4.3

5.0

(DMR) Indices and content of DMR Indices (lists).

Policy: A DMR Index shall be prepared and maintained for all devices being developed or
manufactured.

Definition: A DMR Index isatable of contentsfor the device master record of a device. It
also containsinformation on the breakdown of the device into assemblies and/or
manufacturing steps. It is called a document plan during planning and early development of
anew product. A DMR is:

An aid in proposing, planning, tasking, and reviewing proj ects;
A framework for preparing drawings, partslists, and test equipment lists;
A means of familiarizing personnel with the device configuration;

A current record and status of the physical configuration of the deviceand alist of all
reference documentation required; and

An index to the product-specific documentation required for procurement of components,
manufacture, and evaluation of a device.

Procedure;

Preliminary document plans may be generated for the convenience of Engineering. Upon
completion of the design when for mal records are needed, a formal document plan will be
initiated.

The configuration and structure of the document plan is set by the Engineering,
Manufacturing Engineering, and Drafting Supervisors.

After agreements, the plan will be drawn, document number s assigned, status of drawings
indicated, and the plan approved by Engineering and Manufacturing. All non-product
specific documents such as standar d operating proceduresthat are used during production
of the device will belisted on the plan. (Because the plan isnow complete, itisaDMR
Index.)

Example: Part of an index in "tree" form ison thefollowing pages. A "tree" form allowsa
lar ge amount of information to be displayed in a small area. Each column coversa major
section of the documentation such asthe battery charger. Theindex contains codesto
convey additional information such asarectanglewith adark trianglein atop corner or a
mark such as"#" toindicatea partslist isincluded with a particular drawing.
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(Samplefor training purposes only. Do not use for technical parameters.)
PRODUCT SPECIFICATION PORTABLE DEFIBRILLATORS
CONTENTS

PRODUCT SPECIFICATION

1.0 Reference Documents

2.0 Overall Description

3.0 Configurations

4.0 Functional Characteristics

5.0 Performance Characteristics

APPENDIX A (not reprinted in thismanual)

TEST RECOMMENDATIONS

APPENDIX B (not reprinted in this manual)

TEST POINT AND BOARD INTERCONNECT SIGNAL
DEFINITIONS

Throughout this Product Specification * indicates need for test.

NOTE: Valuesnot in parenthesesrefer to Models D320 and D320W. Valuesin parenthesesrefer
to Models D400 and D400W .

' LTR DESCRIPTION DATE APPROVED
vl Pilot released per ER - 3556 04/23/75
L2 Revised and Retyped per ECO - 3968 01/27/76
.3 Revised and Retyped per ECO - 4225 05/28/76
' 4 | Revised per ECO - 4636 12/28/76
LA Released to Production per ERN - 4645 03/10/77

Titlee PRODUCT SPECIFICATION PORTABLE DEFIBRILLATORS

DR BY: A JLucas DATE: 4/15/75 DWG NO. 04300538 | Sheet 1 of 14
REVISION: A | Date: 3/10/77

APP’D: DATE:

PRODUCT SPECIFICATION PORTABLE DEFIBRILLATORS
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D320, D320W, D400, & D400W
1.0 REFERENCE DOCUMENTS
1.1 Portable Defibrillators D320/400 and D320W/400W 23990081-XX
1.2 Adult Anterior Paddles 24990082-01 450 AA
1.3 Adult Anterior-Posterior Paddles 24990113-01 450 APA
1.4 Adult Anterior Paddles 24990114-03 450 Al
15 Pediatric Anterior Paddles 24990082-02 450 PA
1.6 Pediatric Internal Paddles 24990114-02 450 PI
1.7 Infant Internal Paddles 24990114-01 450 ||
1.8 Adult Anterior Paddleswith Remote Char ge 24990082-03 450 AAR
1.9 Patient Cable Assy. 3 Electrode -21 D24990118-01
1.10 Tube XXXXXX (712) 1042507001
1.11 D320/400 Shipping List
1.12 D320/400 Operators Manual
1.13 D320/400 Maintenance Manual
20 OVERALL DESCRIPTION
The D320/400 (Ref. 1.1) isa portable defibrillator with integral isolated input, solid trace,
ECG monitor scope. The D320/400W containsin addition a 40 mm strip chart recorder. They
may be used for non-synchronous ventricular defibrillation or synchronous conversion of
arrhythmias. Power isderived from internal rechargeable batteries or from the AC power line
whenever the unit isconnected to the AC power lineviatheinternal charger.
Standard accessoriesincluded in the D320 Shipping List (Ref. 1.11) are:
1- Adult Anterior Paddle Set (Ref. 1.2)
1 - Patient Cable-21(Ref. 1.8)
1 - Tube XXXXXX Electrode Paste (Ref. 1.9)
1- Operator'sManual (Ref. 1.11)
1 - Shipping Carton

Optional Accessories are alternate paddles described in section 4.
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3.0 CONFIGURATIONS

23990081-01 Battery Operated Defibrillator - D320 (120V)

23990081-02 Battery Operated Defibrillator - D320 (220V)

23990081-03 Battery Operated Defibrillator with Writer - D320W (120V)
23990081-04 Battery Operated Defibrillator with Writer - D320W (220V)

2399
2399
2399
2399

4.0
4.1

Battery Operated Defibrillator - D400 (120V)

Battery Operated Defibrillator - D400 (220V)

Battery Operated Defibrillator with Writer - D400 (120V)
Battery Operated Defibrillator with Writer - D400W (220V)

FUNCTIONAL CHARACTERISTICS
DEFIBRILLATOR FUNCTIONAL CHARACTERISTICS

The defibrillator becomes operational in the non-synchronous mode when the power
switch isturned ON and the paddle connector isattached. A charge cycleisinitiated by
depressing and holdingthe MANUAL CHARGE button until thedesired chargeis
reached. Automatic chargeto 160 (200) or 320 (400) joulesis accomplished by depressing
the AUTO CHARGE 160 (200) or AUTO CHARGE 320 (400) buttonsrespectively. An
audibletoneand a DELIVERED ENERGY bar display on the scope indicate when a
chargeisin process. When the charge cycleis complete, the audible tone stops and the
DELIVERED ENERGY meter indicatesthe amount of energy to be delivered. The stored
energy isdelivered in the form of an Edmark waveform by pressing the buttonslocated on
theanterior paddlesor, if interior paddles are used, pressing the INTERNAL PADDLE
switch located on the control panel.

For safety and equipment protection, a charge cycleisfollowed by an automatic time
out that dumpsthe stored energy (disar ms) after 45 secondsif energy isnot delivered or
the charge button pressed again within the time out period. The stored energy isalso
automatically dumped when the power switch isturned OFF. The operator may disarm
the unit by depressing the DISARM button.

4.1.1 Delivered Energy Indicator

The DELIVERED ENERGY INDICATOR displaysthe energy to be delivered into
a 50 ohm load asa horizontal lineat thetop of the CRT screen. When achargeis
initiated, the end of a solid bar will follow the amount of energy to be delivered.

4.1.2 Paddleand Accessory Storage

A molded paddle holder isin the defibrillator front panel cover for one set of
anterior-anterior adult defibrillator paddles. One (D320W/400W) or two
(D320/400) accessory holders are located below the front panel to hold cables,
electrodes, and paste. Under normal usage, the defibrillator is stored or
transported with defibrillator cables connected. This approach minimizesthe
number of steps needed to bring the defibrillator from an idle stateto the
emer gency non-synchronous mode.

4.1.3 Anterior-Anterior paddles

Anterior-anterior paddle assemblies ar e available with two electrode sizes. adult
8.5 cm (Ref. 1.2) and pediatric 5.0 cm (Ref. 1.7). Each assembly consists of a
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4.2

4.3

4.1.4

4.1.5

4.1.6

connector, two paddles with dischar ge buttons, and a dual coiled cord extendable to
10 feet.

Ethylene oxide sterilization isthe only permissible sterilization technique for all of
these paddles.

Anterior-Anterior Paddles with Remote Charge (Optional)

Same as 4.1.3 except one paddle will have a charge button that functionsidentically
to MANUAL CHARGE button on the front panel (Ref. 1.8).

Anterior-Posterior Paddles

An anterior-posterior paddle assembly (Ref. 1.4) isavailable for use only on adults.
It consists of an anterior paddleidentical tothe 8.5 cm paddlein a4.1.3, a posterior
12 cm paddle, a dual 10ft. coiled cord, and connector.

Internal Paddles

Internal paddle assemblies are available with three electr ode sizes: adult 8.5 cm

(Ref. 1.4), pediatric 5.0 cm (Ref. 1.5), and infant 2.5 cm (Ref. 1.6). Each assembly
consists of a connector, 2 paddles, and a dual coiled cord extendableto 10 ft.

ECG AMPLIFIER AND SOLID TRACE SCOPE FUNCTIONAL CHARACTERISTICS

4.2.1

4.2.2

ECG Amplifier

The ECG amplifier isan isolated, variable gain amplifier which feedsthe display,
QRS detector, and output jack. Input to the amplifier isthrough the defibrillator
paddle connector or through the patient cable. A lead selector switch selectsthe
paddles, or leads|, II, or I11 for input. Theamplifier incorporatesthe following
features:

1. Slew RateLimit - Limitsthe slew rate and, therefore, the amplitude of the pacer
pulses so that they can be seen on the display and will not trigger the QRS
detector in most lead configurations.

2. Fast Recovery Circuit - Returnsthe signal to on screen limitswithin 0.5 seconds
after defibrillation or other overload.

Solid Trace Display

The solid trace display showsthe last 4 seconds of ECG waveform on the screen.
The waveform appearsasif a strip chart recorder werewriting the ECG at the
right hand edge of the screen and the paper was being pulled from right to left.
Current information isdisplayed at theright of the screen with information
becoming increasingly older towardsthe left. When operating the defibrillator in
the synchronous mode, sync pulses appear showing wher e the ener gy would have
been delivered had the dischar ge buttons been pushed. The waveform may be
stopped or " frozen" for review by pushing the latching FREEZE button.

HEART RATE METER FUNCTIONAL CHARACTERISTICS
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*4.4

4.5

4.6

*4.7

The heart rate meter displaysheart rateasabar at the screen bottom. The heart rateis
also compared to alarm limitsthat are displayed on the same bar. When alimit is
exceeded for longer than three seconds, the red alarm led blinks, an audible alarm sounds,
and the hard copy writer runs (D320W/400W only). Alarms are disabled or reset by
puttingthe LOW LIMIT knob fully counter-clockwise and the HIGH LIMIT fully
clockwise. In this position the limit indications are not displayed on the screen.

Thethreshold for QRS detection isautomatically adjusted depending on the amplitude of
the QRS complex. Theminimum threshold isequivalent to 0.6 cm on the scope display. At
maximum gain, a 0.3 mv QRS complex will be detected. Detection of a complex will cause
an audible beep if the BEEP push-button is depressed. Proper adjustment of the gain
control will result in an R-wave amplitude on the screen of oneto two cm.

SYNCHRONIZED CARDIOVERTER FUNCTIONAL CHARACTERISTICS

The synchronizer detectsthe peak of the R wave and, after the discharge buttonson both
defibrillator paddles have been pushed, deliversthe stored energy. The QRS amplitude
must be set to at least 0.6 cm on the scope display using the SIZE control. QRS detection
isverified by an audible QRS beep and by a SYNC pulse displayed on the scope at the
time relative to each QRS complex that the ener gy would have been deliver ed.

WRITER FUNCTIONAL CHARACTERISTICS ( D320W/400W only)

The D320/400W is equipped with a 40 mm direct hard copy writer. Thewriter is started
manually by the RECORD push-button on the front panel or automatically on alarm. No
other controlsare provided. Gain of thewriter isequal tothe gain of the scope. Therefore,
setting the QRS size control to a convenient point for the scope will produce a reasonable
gain for thewriter. Centering of thewriter isautomatic to within approximately .25 cm.
An internal stylus heat adjustment isprovided. An external control isnot needed dueto
theregulation of the stylus power supply.

MODES OF OPERATION

The defibrillator hastwo modes of operation: non-synchronous defibrillation and
synchronous defibrillation. The defibrillator isalwaysin the non-synchronous
defibrillation mode when power isturned on. It can be switched from the
non-synchronous mode to the synchronous mode by pressing the SYNC ON push-button.
It can bereturned to the non-synchronous mode by pressing the SYNC OFF push-button.
Synchronous modeisindicated by a SYNC light on the front panel and by sync pulses
appearing on the scope coincident with QRS detection.

OPERATOR CONTROLS

4.7.1 ON/OFF
A two push-button switch turnson the ECG amplifier and Solid TraceScope and
putsthe unit in the non-synchronous mode when ON is depressed.

When OFF isdepressed it dumps (disarms) the defibrillator capacitor and switches
off all power to the unit. Closing the front cover automatically depresses OFF.

4.7.2 MANUAL CHARGE
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A momentary push-button that causes the capacitor to be charged while depressed.

4.7.3 AUTO CHARGE 160 (AUTO CHARGE 200)

A momentary push-button which initiates an automatic chargeto 160 joules
delivered.

4.74 AUTO CHARGE 320 (AUTO CHARGE 400)
A momentary push-button which initiates an automatic chargeto 320 joules
delivered.

4.75 PADDLE CHARGE (Optional)
A momentary push-button located on the right paddle which functionsidentically
tothe MANUAL CHARGE push-button.

4.76 SYNC ON/SYNC OFF (Labeled SYNC/DEFIB ON D400/400W)
Two momentary push-buttons used to select synchronous or non-synchronous
mode of operation. Pressing SYNC ON after the power isturned on putstheunit in
the synchronous mode and illuminatesthe SYNC light. The unit isput in the
non-synchronous mode when power isturned on or by pressing SYNC OFF when
operating in the synchronous mode.

4.7.7 DISARM
A momentary push-button that isused to dump theinternal stored charge. It is
used if alower energy than the one already selected isdesired, or if nomore
countershocksareto bedelivered.

478 QRSSIZE

4.7.9

4.7.10

4.7.11

4.7.12

A potentiometer used for setting the gain of the ECG amplifier. Gain may bevaried
from X300 at fully CCW to X3000 at fully CW. At center position, thegain is
X1000.

FREEZE

A latching push-button that causes the scope to cease updating.

IMV

A momentary push-button that injectsa 1 mv +/- 2.5% signal.

BEEP

A latching push-button that activatesthe QRS beep when depr essed.

HIGH LIMIT

A potentiometer used for setting the alarm high rate limit over arange of at least
100 to 250 BPM. It isset to 120 BPM with knob pointer isstraight up.
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4.713 LOW LIMIT

A potentiometer used for setting the alarm low rate limit over arange of at least 0
to 150 BPM. It is set to 60 BPM with knob pointer isstraight up.

4.7.14 RECORD

A latching push-button that startsthewriter when depressed. Thewriter isalways
started on alarm.

4.7.15 LEAD SELECT

Four interlocking push-buttonslabeled PADDLES, I, 11, 111 that select paddles or
standard leads|, I1, |11 respectively asinput to the ECG amplifier. A three-lead
cablewith RA, LA, and LL (which may be labeled R) can be used.

INDICATORS

4.8.1

4.8.2

4.8.3

4.8.4

4.8.5

4.8.6

4.8.7

BATTERY LOW

A red lamp that begins flashing when the battery has a minimum of ¥z hour of
continuous monitoring capacity left or 2 chargesto 320 joules (1 chargeto 400
joules). Thelamp flashesto indicate circuit operation when power isturned on.
SYNC

An amber LED that illuminates when the unit is operating in the synchronous
mode.

DELIVERED ENERGY, JOULES

An illuminated bar that indicatesthe energy in joulesto be delivered into a 50 ohm
load.

TEST

A light located on the defibrillator paddle holder that illuminates when a counter
shock of at least 300 joulesisdischarged into the paddle holders.

ALARM

A red light that flashesduring an alarm.

LINE

Two red lightsthat illuminate when AC power isbeing received by the unit.

QRS Beep

An audibletonethat is produced every time a QRS complex is detected when the
BEEP push-button is depressed.
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5.0
5.1

4.8.8 Charging
A audibletonethat increasesin pitch asthe capacitor charges.
4.89 SyncPulse
A negative pulse displayed on the ECG trace with its center within 20 ms of where
the energy should have been delivered if the DISCHARGE BUTTON(S) had been
pushed.
4.8.10 Heart Rate Bar
An illuminated bar graph showing Heart Rate and alarm limit settings.
CONNECTORS
4.9.1 Defibrillator Paddle Connector
G pin High Voltage Connector
Pin D -High Voltage Paddle L ead
Pin A +High Voltage Paddle L ead
Pin F Ground
Pin CINTPDL - (Internal Paddle Jumper)
Pin B FDLSW - (Paddle Switch)
Pin ERMTCHG - (Remote Charge Switch)
4.9.2 Isolated Input Connector
5 pins M S series Connector - L ocated on front panel.
Pin A Right Arm
Pin B Left Arm
Pin C Left Leg
Pin D Left Leg
Pin E Left Leg
4.9.3 ECG/Output Connector

3-wire phonejack on front panel

Tip - ECG Output
Ring - Signal Ground
Sleeve - ChassisGround

PERFORMANCE CHARACTERISTICS
DEFIBRILLATOR OUTPUT
5.1.1 Waveform: Monophasic pulse (Edmark Wavefor m)

*5.1.2 Energy Range: 10-320 joulesdelivered into a 50 ohm load.
D320/320W




Energy Range:
D400/400W

*5.1.3 Energy Accuracy:

DELIVERED ENERGY INDI-
CATOR OR AUTO 320 (400)

and AUTO 160 (200) push-
buttons
recommendations.

514 PulseWidth:

*5.1.5 ChargeTime

(D320/320W)
Charge Time:
(D400/400W)

5.1.6 PulseRate;
<5

5.1.7 Energy Loss Rate:
5.1.8 Charge Dump Time

*51.9 Isolation

52 ECGAMPLIFIER

*Frequency Response:

*Risk Current:

* Gain:

I nput | mpedance:

Input Offset Tolerance:

I nput Dynamic Range:

8-135

10-400 joules delivered into a 50 ohm load.

Error lessthan 10% or 4 joules, which-
ever isgreater, into 50 ohms and 25%
or 4 joules, whichever isgreater, into

a 25to 100 ohm load when measured in
accordance with XXX

95% of the energy delivered in <5 ms
into 50 ohm load.

Chargesto 320 joulesin 10 sec. max.
8.5 sec. typical.

Chargeto 400 joulesin 12 sec. max.
10.5 sec. typical.

Deliver 15 400-joule counter shocksin
minutes.

<15% in 30 seconds.

<25 voltsleft in 4 secondsand <2 joules
in 3 minutes after activation of
capacitor dump circuit.

Withstands 8 KV DC from either
paddleto chassiswith relay in fire
position.

51t040 Hz. +0, -3 db max. from isolated

input connector to ECG output on front

connector or scope display at 1 cm scope
deflection.

<10 uaat 120 v 60 Hz without patient
cable.

<20 uawith 120 VAC applied to elec-
trode end of ECG patient cable.

adjustable x300 to x3000. x1000 at
nominal gain position.

>1 megohm differential, DC to 60 Hz
through patient cable.

>1 volt

+/- 3.5 mv at nominal gain setting.




*|solation Voltage:

Defibrillator Protection:

*Reset Recovery

Slew Rate:

*Calibration Signal:

Output:

Output Impedance:
Output Dynamic Range:

*Qutput Offset

Output Current

*Noise:

Common Mode I nput

SOLID TRACE SCOPE
Viewing Area:

*Gain

836

2500 voltsRM S at 60 Hz from any
patient lead or combination of patient
leadsto AC linefor one minute.

Will withstand 5 pulses at 20 second
intervalsfrom defibrillator set to 400 ws
delivered energy and delivered acrossa
100 ohm load in parallel with any two
patient cable leads.

Automatic return to on screen within .5
seconds after an electrosurgical or
defibrillator overload.

Internally limited at .2 to .25 mv/ms
referred to input at nominal gain.

1 mv +/-2.5% referred to input.

High-level single-ended output on front
panel. Output level dependent on gain
setting.

<100 ohms
3.5 volts +/-10%

<50 mv for DC input @ 25°C
<200 mv @ nom gain over full temp
range

>+/-5ma

<5uv RMSreferred toinput at ECG
output with RA and LA connected to
RL by shielded 25 Kohm resistors.

<50 uv RM Sreferred to input at scope
display at nominal Gain setting.

>12 megohms from patient leadsto
Impedance: chassis ground, from DC to
50 Hz.

3.94" wide x 3.15 high (8x10 cm)

.33 mv/cm to 3.3 mv/cm from patient
leads to scope display depending on
ECG amplifier gain setting.




Brightness:
Sweep Speed:
Warm-up:
Memory Time:
Sample Rate:
Resolution:
Phosphor:
Refresh Rate:

*Transient Response:

*Frequency Response:

Horizontal Sweep Linearity:

Vertical Linearity:

Drift:

Sampling Noise:
54 SYNCHRONIZED CARDIOVERTER

QRS Detector:

*Sengitivity:
Range:
QRS Tone:

Marker Pulse;

*Discharge Delay:
55 HEART RATE METER

*Range

{-37

Internal adjustment.
25 mm/sec. +/-5%
Visiblein 15 seconds.
4 secondsvisible
240/sec.

8 bits

P31

60 Hz

<5 percent overshoot to step input of
any magnitude up to full scale.

.51t0 40Hz +0-3db max. from isolated
input to scope display @ 1 cm
deflection.

Better than 5% over full viewing area.
Better than 5% over 6 cm central
viewing area from isolated input to
scope display.

Baseline will not drift morethan .5 cm
with 5 minutes after power turn on.

<.3mm at any gain setting.

Automatic threshold greater than .6 cm
either polarity QRS complex.

<.3 mv at maximum gain setting

0-250 beats per minute.

1KHztone

Shown on scope +/-20 ms from
beginning of counter shock.

Energy isdelivered within 40 msof the
R wave peak with proper gain setting.

0-250 BPM




5.6

5.7

5.8

* Accuracy

Response Time:

Alarm Setting Accuracy:
Alarm Delay:

*Pacer Artifact Rejection:

WRITER ( D320W/400W only)
Linearity:

*Frequency Response:

Chart Width:
Chart Speed:
DEFIBRILLATOR BATTERY SUPPLY

*Battery Life:

*Battery Life
(D400/400W)

*Battery Charge Time:

*Low Battery Indicator:

AC LINE REQUIREMENTS

8-38

3 BPM or 5% of reading whichever is
greater.

<5 secondsfor rates greater than 50 and
an input step change of 70 BPM

Better than +/-5 BPM
3 Seconds +/-1 second

Will not respond to pacer spikes <=4
mswith proper lead placement.

1% of full scale

51t040 Hz +0, -3db maximum from
isolated input connector at 1 cm
deflection.

40 mm

25 mm/sec +/-3%

Minimum of 5 hours of monitoring, 1.7
hr ( D320/320W) of
monitoring with writer running, or 50
defibrillator chargesat 320 joules, or
any proportional combination at 25°C. 6
hours of monitoring or 60 shotstypical.

Minimum of 5 hours of monitoring, 1.7
hrs of monitoring with writer running,
or 40 defibrillator chargesat 400 joules
or any proportional combination at
25°C. 6 hours of monitoring or 50 shots
typical.

Battery Type: NiCad 12 volt battery
pack located inside unit.

14 hoursto full charge
Comes on when minimum of 1/2 hour of

monitoring or 2 chargesto 320 joules of
battery capacity left.




I nput Requirements

Power Requirements:

*Green Wire L eakage:

*Hipot:

59 PADDLES
Electrode Finish:

Electrode M aterial
Handle M aterial:
510 PHYSICAL CHARACTERISTICS

5.10.1 Size 17.81" x 15.10" x 8.94"
45.24 cm x 38.35cm x 22.54 cm

Weight: 33 Ibs. (-01,-03,-05,-07)
37 Ibs. (-02,-04,-06,-08)

8-39

97/127 VAC 48-65 Hz. -01,-03,-05, -07
194/254 VAC 48-65 Hz. -02, -04,-06,-08

55 watts max, with fully discharged
battery in charge mode.

<50uaRMSat 120 VAC 60 Hz
measured with AAM| load.

2500 VAC RM S 60 Hz between AC hot
and neutral and green wire ground.

<250 micro inchesRM S surface
roughness.

400 series stainless stedl.

Flameresistant plastic




511 ENVIRONMENTAL CHARACTERISTICS
5.11.1 Temperature
Operating: -10°C to 55°C (14°F to 131°F)
Storage: -25°C to 55°C (-13°F to 158°F)

Notes: Continuous battery charge over 40°C ambient reduces battery
life. Long term storage over 50°C reduces battery life.

5.11.2 Humidity
Operating: 5% to 96% relative humidity
Storage: 5% to 80% relative humidity
5.11.3 Atmospheric Pressure
70 kPA to 103 KPA
5114 Shock and Vibration

Shall comply with the shock and vibration requirements of section 3.2.3 of the
XXX Cardiac Defibrillator Standard, document number XXX-XXX-021-0001.
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TITLE: IN4278 ZENER DIODE SPECIFICATION NUMBER

Drafted by App. Date

REV. ECN History Notes Date

SCOPE: This specification describes a one-watt zener diode used for voltagereferencein
the XYZ Stimulator.

ELECTRONIC CHARACTERISTICS

2.1 Zener Voltage: 3.1vdc @ 76 madc

2.2 Maximum Zener Impedance: 10 ohms @ 76 madc

2.3 ReverselLeakage Current: (25%) 100 microamps (max) @ | vdc

TESTING: All diodesshall meet therequirementsof JANTX IN4278 as specified in
MIL-S-19500/127G.

PHYSICAL CHARACTERISTICS

4.1 Diodesshall be packaged in a void-free silicone case.
4.2 Leadsshall bereadily solderable.

MARKING

5.1 The cathode shall beidentified by a color band.

5.2 Anidentification number and lot number or date code shall represent a specific
manufacturing period.

5.3 All markingsshall be permanent such that cleaning solutionswill not removethe
markings.

CERTIFICATION

6.1 A certification of compliance with this specification and a test data sheet must
accompany each lot shipped.

6.2 Certification must include a statement that no changes have been madein materials or
physical or electrical characteristics.

APPROVED SUPPLIERS

7.1 XXXXXKXXXXXXKXXXXXXXX
XXXKXXXXXXKXKXXXXXKXKXXX
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OPEN HERE

HAND-SWITCHING PENCIL
STERILE REUSABLE
Catalog No. E2502B

STERILITY GUARANTEED UNLESS PACKAGE HASBEEN DAMAGED OR OPENED:

CONTENTS:
One sterile reusable Hand-switching Pencil with 10 follt cord and plug and disposable blade
electrode. Acceptsall standard 3/32" shaft electrodes.

DIRECTIONS:
1) Open package by peeling apart at arrow.
2) Remove L ectroSwitch®Pencil from sterile package using aseptic technique. Do not

perrmit L ectroSwitch®Pencil to contact unsterile end of package or any object outsidethe
sterilefield.

3) Check blade electrode connection for securefit prior to use
4) Insert plug connection into active hand-switching receptacle on generator. An adapter

[may berequired for generators not manufactured by Valleylab, Inc.

5) Remove protective sleeve from blade electrode.

CAUTION: AFTER USE THE LECTROSWITCH®PENCIL MUST BE STERILIZED. DISCARD
THE DISPOSABLE BLADE ELECTRODE BEFORE REPROCESSING.
RECOMMENDED STERILIZATION TECHNIQUE IS SHOWN ON PACKAGE
INSERT IN BOX CONTAINING LECTROSWITCH®PENCILS.

NOTE: GOOD OPEATING ROOM PRACTICE SUGGESTSTHAT ACTIVE ACCESSORIES
BE PLACED AWAY FROM THE PATIENT WHEN NOT IN USE.
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'"TCOMPANY LOGO 1l PARTSLIST [T PL ]I 24990672 [ REV !
EIUSED ON 29330080 [|[ITITLE Handle Assemby SHEET
! 10F1
ilDRAWN DATE|||CHECKED DATE || |APPROVED DATE

|

l ITEM ||[SIZ] | PART NO. || DESCRIPTION _ ||[REF.DES.||[OTY.PER.TAB No.|é
NO. ||l E ot ]| 0z |
[ (] II II II II ]
2 ] | | I I || I I
e | - | | ] |
| | = li li ] li ]
s |11 It It || It !
(| (=] II II II II ]
7] | | I I || I k
| (= ] ] ] ] I
] e | = li li ] li ]
o |11 It It || It k
| | i i i i .
(2 |11 li li ] li K
NOTES:
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iICOMPANY LOGO ] PARTSLIST [[[PL]|[ 20500681 | REV
EIUSED ON Port Scope [|[TITLE Cablelnterqonnectin_g& o SHEET
! Point to Point Wiring 10F 1
”DRAMNJ DATE|||CHECKED DATE ||| APPROVEDDATE

éITEM SIZ| | PART NO. ||| DESCRIPTION |||REF.DES||[ QTY.PER.TAB é
: NO. E } NO. i
| [0t |02 ]
T ] Il | || || }
2 )] |l | Il |l I
3 |1 Il | || || I
a1 Il | ] ||
5 | 1] Il | || || I
6 |1 | | Il | I
7 || | | | | ]
] | = | | Il | I
j— - Il | || || I
T 1 Il | || |l }
jm— | — I | ]
] I— Il | || |l I
EINotes:
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1.0 PRODUCT DESCRIPTION

1.0 Number XXXXXXX, Product specification

20 PREPARATION Manufacturing

2.1 Purchase Specifications

2.106
2.107
2.108
2.109

2.2 Preparation

2.201
2.202
2.203
2.204

PS 01-0003
PS 01-0008
PS 01-0017
PS 01-0002
PS 01-0005
PS 01-0012
PS 01-0004
PS 01-0007
PS 01-0001

#1076
#1079,1080
#1078 X XXX
#1082 XXXX

XXXXXXX Starch

Sodium Hydroxide

Hydrochloric XXXXXXXXXXX

XXXX XX XX XX XX XX XXX XX XXXXX
XXXX XX XX XX XX XX XXX XX XX XXX
XXXX XX XX XX XX XX XX XX XX XXX X
Sodium Chloride

XXXX XX XX XX XX XX XXX XX XX XXX
XXXX XX XX XX XXX X XXX XX XX XXX

Starch pretreatment
XXXXXX Diluent solution
lodine solution

Substrate

3.0FILLING, LABELING AND PACKAGING

3.1 Purchase Specifications

3.101
3.102

Cat. XXXXXXX

3.103
3.104
3.105
3.106
3.107
3.108
3.109

PS 02-0201
PS 02-0103

PS 02-0001
PS 02-0101
PS 05-0006
PS 02-0701A
PS 03-0701
PS 03-0320
PS 03-0001

Tube
Cap

Bottle

Cap

Teflon liner

L abel
Instruction sheet
Platforms
Boxes

TITLE: DEVICE MASTER RECORD FOR AMAYLASE

Dr By: Date Dwg No: Sheet 1 of 2
App'd: Date: Revision A Date
ECN
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Cat. XXXXXXX

3.110
3111
3.112
3.113
3.114

PS 02-0002
PS 02-0102
PS 05-0007

PS 02-0701B

PS 03-0707
PS 03-0301
PS 03-0002

3.2 XXXXXXX Production

3.201

SOP-XXXXX

Bottle

Cap

Teflon liner

L abel
Instruction sheet
Boxes

Platforms

Filling, labeling and packaging

4.  Quality Control Specifications

4.1 Raw Material Specification (RM)

4.101
4.102
4.103
4.104
4.105
4.106
4.107
4.108
4.109
4.110
4111
4112
4113
4114
4.115
4.116
4.117
4.118
4.119
4.120
4.121
4.122
4.123

RM 01-0002
RM 01-0003
RM 01-0005
RM 01-0007
RM 01-0008
RM 01-0012
RM 01-0017
RM 01-0004
RM 01-0001
RM 01-0002
RM 01-0101
RM 01-0102

RM 02-0701A
RM 02-0701B

RM 03-0001
RM 03-0002
RM 03-0301
RM 03-0320
RM 03-0701
RM 03-0707
RM 05-0006
RM 05-0007
RM 01-0001

4.2 In-process Specifications

4.201

SOP-58200B-0

4.3 Final specifications

4.301

QC-PB-007

5. Final Release

5.1 Final Release Specification

5.101

#1087

XXX XXX XXX XXX XXX XXX XX XXX
XXX XXX XXX XXX XXX XXX XX XXX
XXX XXX XXX XXX XXX XXX XX XXX
XXXX XXX XXX XXXXX XXX XXXXX
Sodium Hydroxide

XXX XX XXX XXX XXX XXX XXX XXX
Hydrochloric X XXXXXXXXX
Sodium Chloride

Bottle (3200-01)

Bottle (3200-10)

Cap (3200-01)

Cap (3200-10)

L abel (3200-01)

L abel (3200-10)

Boxes (3200-01)

Platfor m (3200-10)

Boxes (3200-01)

Boxes (3200-10)

Instruction sheet (3200-01)

Instruction sheet (3200-10)

Teflon liner (3200-01)

Teflon liner (3200-10)
1:9,9.9.9.9,.9.9.9.9.9.9,.9.9.9,.9.9,.9,9.9,9,.9,.9,

Optical Density of XXXXXXX substrate

Finished goods quality control-XXXXXXX set

Final Product Release Form

Device Master Record For Amaylase

Dwg No Sheet 2 Of 2
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Sheet 1 of 3
1. PRODUCT SPECIFICATION FOR AMYLASE, CATALOG NO. 3200

1.1 Product name: Amylase Set
1.2 Description of product
This Amylase Set isused for the quantitative deter mination of amylasein biological fluids.
Theprinciple of the procedureisasfollows:
Starch + H,0 amylase > colorless star ch fragments
Unhydrolyzed Starch + I, ----> colored star ch-iodine complex
The color produced by the starch-iodine complex after 7.5 minutesincubation of substrate with
specimen and 15 minutes color development is compared with areagent blank. The decreasein
absor banceoptical density (OD) at 660 nm is proportional to amylase activity in the specimen
because the enzyme hydr olyzes star ch to fragmentsthat do not react with the iodine reagent.

1.3 Product availability

Catalog No.: 3200-01
Catalog No.: 3200-10

1.4 Components of product

Catalog No. 3200-01

15 Tubes of lyophilized substrate
1 Bottle (10 ml) lodine (.OIN)

1 Instruction sheet

Catalog No. 3200-10

100 tubes lyophilized substrate

2 Bottles (30 ml ea.) lodine (.OIN)

1 Instruction sheet
1.5 Storage of reagent

Store at room temperature. Do not refriger ate.

Minimum shelf lifeisone year.

Do not use any substrate tube in which moistureis observed.
1.6 Stability of specimen

Amylase activity in serum is stable up to one week at room temperature and for oneto two
monthsif refrigerated at 2 to 8°C.
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TITLE: SPECIFICATION FOR AMYLASE CATALOG NO: 3200

Dr By: Date Dwg No: 62-3200 Sheet 2 of 3
App'd: Date: Revison A Date

ECN

1.7 Procedurefor urine amylase

1.8

1.9

Collect atimed (minimum of 2 hours) sample of urine and measure the volume. Follow the
same procedure as used for serum amylase. Calculate the amylase activity excreted in the
urine per hour asfollows:

Urine amylase (unit/hour) =

= OD Reagent blank - OD Specimen X IOV/H X Tf
OD Reagent blank

V =total volume of timed urine specimen in milliliters;
H = total collection timein hours;
Tf = temperature correction factor.

Example:

2 hour volume of urine= 130 ml;
OD blank=0.57;

OD Specimen = 0.48;
Temperature = 37°C;

Urine amylase (unit/hour) =
=057-048 X 10x130X 1=103
0.572 2

Caution: Some urine specimens may contain reducing substances which could exhaust the
iodine reagent.

Units

One amylase unit isdefined asthat amount of enzyme activity which, under the conditions
of this procedure, will hydrolyze 10 mg of starch in 30 minutesto a stage at which no color
isgenerated with iodine.

Normal Range

Normal range for serum is50 to 200 unitsat 37°C. I nfants below two months have no
measur able serum amylase. Adult level isreached by the age of one year. The above normal

range includes an aver age serum blank of 25 amylase units. Normal valuesfor urineisless
than 375 units per hour at 37°C.
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Amylase Description DWG NO: XX-3200 Sheet 30f 3

1.10 Precision

Coefficient of variation of 5to 6 percent at alevel of 120 unitsand 3to 5 percent at alevel
of 250 units are obtained with good laboratory technique.

1.11 Performance characteristics

This assay measures amylase levels up to 500 units per 100ml specimen in a linear manner.
Specimens with higher activity must be diluted by the procedure given in Note 2 [not
reprinted in thismanual]. The calculated value includes a serum blank, which aver ages
about 25 unitsin human sera. Control sera may have larger serum blanks, often up to 100
units. Values obtained on patient sera when corrected for the serum blank activity of
approximately 25 unitsare very close to the values obtained by the Somogyi Sacchar ogenic
method.

1.12 Cautions
This product must be protected from contamination by amylase. Saliva isa very potent
sour ce of amylase. Per spiration contains some amylase as do other body fluids. Insensible
droplets of saliva are projected during speech, sneezing, etc.
Face masks and hair covering must be worn during solution and diluent preparation,
solution filling, tube racking and capping, and when handling any raw material defined for
use with this diagnostic test.
Equipment used in the procedure should be designed " For Amylase Only" . Glasswar e and
other equipment suspected of amylase contamination must be rinsed with X XXXXXX.
Avoid contamination with detergents or soap. (See SOP #G021). Observe safety precautions
when handling acids (SOP #G022).

1.13 Manufacturing Flow Sheet.

See Form No. 9926. [Not reprinted in this Manual].
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Page 1 of 2
FOR USE IN CATALOG Numbers: XXXX-01 15tests and XXXX-10 100 tests

Batch No. Code No. Date

Prepared by Checked by

MASKSMUST BE WORN THROUGHOUT THISPROCEDURE TO PREVENT SALIVA
CONTAMINATION.

FORS50LITERSOF AMYLASE DILUENT SOLUTION:

1. Weigh thefollowing chemicals and place them in 43 liters of deionized water in a calibrated
clean container.

DEIONIZED WATER: Source Voal. ml Done By
Conductivity Light: On Off Checked By
VENDER LOT AMOUNT WEIGHED
CODE NO. REQ'D WEIGHT BY BY
RM.NO. CHEMICAL
01-0004  Sodium Chloride 42509 G
+0.1 T
N__
01-000X  XXXXXX 52325 G
Basic +0.1 T
N__
01-000X  XXXXXX 1275.0g G
Basic +0.1 T
N__

Note: Slowly add the sodium XXXXXXXX to prevent caking.

Procedure Amylase Diluent Solution  No. Rev.
Completed by Date Date Eff.
Checked by Date App'd
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Batch no. Page 2 of 2

2. Stir thediluent until all of the salts go into solution.
Done by
3. Check the pH of the solution against 7.00 pH reference buffer.

Initial pH Checked by

4. Adjust the solution to a pH of 7.00 + 0.05 @ 25°C using 2N NaOH
mls of used. Lot No. pH ___ @ 25°C

Checked by

5. Add 125mlsof 1% __ XXXXXX solution & mix well. Done by

No. of mlsadded . Supplier Lot No.

6. Bringthevolumeto 50 literswith deionized water and mix well. Re-check the pH. It should
still be 7.00 + 0.05 @ 25°. Adjust, if necessary, with 2N NaOH or 6N HCI.

DEIONIZED WATER:

Source FinalVol. __ mis. Done by

Conductivity Light: On Off Checked by
milsof _ usedtoadjust. Lot No. ___ Doneby

Final pH @ 25°C Checked by

7. Solution must be approved by the Solutions Supervisor(s) or their designee beforeit can be
used. Approved by: Date

8. The Solution isnow ready to be used in the preparation of Amylase.
It will befiltered asit isduring that preparation.

9. Labed the Diluent Solution with the Product Name, Batch Number, and Date of
Manufacturing.

PROCEDURE Amylase Diluent Solution No. Rev.
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Form No. 1084 Sheet 1 of 1
FILLING RECORD - Liquid, Non Freeze Dried

Product Name Kit Cat. #
Distributor Kit Lot #
Theoretical Tube & Vial Yield Kit Exp. Date _

SPECIAL INFORMATION

|ODINE
Batch # Date Manuf.
Date Received Time Received
TUBE AND VIAL Code# # Racked
INFORMATION  #Lost Total # Used
FILLING DATA
Machine(s)  BeforeFilling - Signed Date
Cleaned:
After Filling - Signed Date
Fill Vol. mi Limits+ ml Filling _
Batch Vol. ___ ml L eftover ml Method
# Tubesor VialsFilled #Bad Fills [ ] Refilled
[ ] Not Refilled
APU mi TPU ml TPR ml
Filling Operators 1) 2) 3) 4)
Volumetric Fill Checks: 1) 2) 3)
4) 5) 6) 7 8)
Checks done by Date
CAP AND LABEL INFORMATION
1. Cap Code# # Used #Lost _
2. Cap Code# # Used #Lost _
Label Code # # Used #Lost _
Signed Date
Checked by Date

ATTACH SAMPLESOF LABELS
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FINISHED PRODUCT Form No. Rev. Sheet 1 of
RELEASE 1
Form Approved by: Date

ECN notes:

Titlee AMYLASE SET

Packaging lot number Circleone CATALOG Number » AM-389-01 A
The device history documents below werereviewed by — MFG QC

Circleoneform number in 2, 5& 7 below. v v

1. Form # 9926 Product flow sheet

2. Form #1077 or 1078 | odine solution

3. Form # 1082 Substrate solution

4. Form # 1083 Substrate tubefilling sheet

5. Form # 1084 or 1085 | odinefilling sheet

6. Form # 1086 Packaging record

7. Form # QC-PP-07 or QC-PP-01 | Finished device specification

Comments

Sign. MFG Designee APP.Yesor XXXXXXXXX

No—

Comments

Signature QC Designee
No

Approved Yesor

Production Workmanship and Configuration Sample Tag
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PRODUCTION SAMPLE NAME

INSTRUMENT/PART NUMBER | REV

OPTION CODES

SAMPLE NUMBER

ECN HISTORY ON BACK

NOTES:

APPROVED FOR USE BY:

Form Number 6-53

signature master sample only

PROJECT ENGINEER DATE
Signature Master Sample Only

LEAD ASSEMBLER DATE
Signature all samples

LEAD TECHNICIAN DATE
signature all samples

PRODUCTION MANAGER DATE

Back of Sample Control Tag (the above tag)

SAMPLE MODIFICATION HISTORY

Modification ENG (MASTER ONLY) LEAD ASSEMBLER

LEAD TECHNICIAN

Number
SIGNATURE

DATE | SIGNATURE

DATE

SIGNATURE DATE

SHOP ORDER TRAVELER

S.0.T. NUMBER

DATE

8-56




Form 058-SOT

Description

Part No.

FROM Department

TO Department

Quantity Delivered Quantity Accepted
Supervisor Supervisor
Remarks Lot No. Complete Thru OPN
FOLLOWER TAG Form 092-FT
Instrument Name S/N
Line Voltage Model No.
Record discrepancies & nature of rework on back
PROCESS BY EMPLOYEE DATE

Assembled

In-process Check

Chassis Check

Test & Calibration

Burn-in

Audio Calibration

Final In-process Inspect.

Seal Card Cage

Pre-Cover Inspection

Final Assembly

Final Test

Final Inspection

Packing/Shiping Inspect.
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INTRODUCTION

There is no easy way to properly control changes to devices, processes, device master records, etc.
Change control isacomplex process. Failureto have an adequate change control system can cause equally
"complex" results. Inadequate change control exposes a company to product liability actions, resultsin
product recalls, causesinternal confusion, andisaseriousviolation of the Quality System (QS) regulation.

Change control activitiesand procedures apply to: design; components, including software; labeling and
packaging; device manufacturing processes; production equipment; manufacturing materials; and all
associated documentation such as quality system procedures, standard operating procedures, quality
acceptance procedures and dataforms, and product-specific documentation. Change control should also be
applied to any production aids such as labeled photographs and models or samples of assemblies and
finished devices.

The device master record (DMR) is a compilation of records containing the procedures and
specificationsfor afinished device [820.3(j)]. Thisrecord contains the manufacturer’ s documentation for
the device specificationsand all other documentation required to procure components and produce, label,
test, package, install, and service afinished device. Manufacturers are to prepare, control changesto, and
maintain a device master record using the document controls procedures outlined in 820.30 and 820.40.
CHANGE CONTROL PROCEDURE



Changesto DMR documents shall be reviewed and approved by an individual (s) in the samefunction or
organization that performed the original review and approval unless there is a specific designation that
states otherwise. These approved changes shall be communi cated to the appropriate personnel in atimely
manner. Each manufacturer shall maintain records of changesto documents. Changerecords shall include:

adescription of the change,

identification of the affected documents,

the signature of the approving individual(s),

the approval date, and

when the change becomes effective [820.40(b)].

For the medium to large company, a change control procedureisone of afamily of standard operating
procedures (SOP's) used to produce and control documentation or control activities that result in
documentation. The sampl e engineering change policy/procedure exhibited at the end of thischapter listsa
group of six such procedures. However, this chapter concentrates on only one of these -- the change
control procedure -- because of the specific requirements for change control in the QSregulation. Itisa
traditional and current practice for change control procedures to include change control forms. Some
manufacturers also use change request forms for suggested changes.

Thewritten change control procedure should describe the company-approved proceduresto befollowed
from the time parts of the device master record arefirst released for production through examination of a
changeinrelation to other appropriate documents, activities, and implementation. The company procedure
should have an appropriate degree of flexibility integrated intoit. That is, all changes do not need the same
degree of evaluation and approval. Consider manufacturers such as repackers/relabelersthat may haveto
make simple changes such asthe size of acontainer or arrangement of theitemsin akit. Also, production
runs for some kits may last only afew hours. Obviously, these manufacturers should develop and use a
change control procedurethat allowsrapid changes, approvals, and implementation. The QSregulationisa
flexible regulation which allows manufacturers to develop and use procedures that meet their specific
needs.

Theimportant point to consider isthat all changes are made according to the approved company policy
and procedure. A trap that is easy to wander into is the situation where a company, knowingly or
unknowingly, allows research and devel opment personnel or other appropriate technical personnel to make
changesto adevicethat isaready in production or make changesto an ongoing processwithout following
the approved procedure. Such changes generally do not receive the necessary eval uation and review and,
therefore, they may and in many instances have resulted in hazardous or ineffective devices. Making
uncontrolled changes is aviolation of severa sections of the QS regulation, including sections 820.30,
820.40, 820.70, 820.75, and 820.181.. Also companies making uncontrolled changes are not operatingina
state-of-control. It bearsrepeating: al changes Should be made according to the approved company policy
and procedure.

A change control procedure may be long when alarge number of activities are covered. However, a
very small manufacturer may have only afew activities. For very small manufacturers, the following are
some examples of how to word simple procedures for changing and approving the device master record:

» Draw aline through but do not black out the old information.

* Ink in the new information.



» Date and sign at the change or place a mark at the change which refers the user to the date and
signature.

» Ascertainthat the modified documents are placed into use and the old documents are removed from
production.

» Ascertain that in-process and old finished devices are reprocessed or discarded.
» Record the effective date for these procedures.

The above procedure obviously depends on the devoted attention and knowledge of the person
responsiblefor the change. It isobviousthat for alarge manufacturer or for complex operations, the person
responsible for the change would not or could not “pass the word” to everyone that has a need to know.
Hence, the need for written procedures. Small manufacturers, with short communication lines, usually
need a less extensive procedure than alarge manufacturer; however, the use of a change control form, as
described below, by small manufacturers is highly recommended. As the manufacturer grows, al
procedures, particularly the change control procedure, should be analyzed and modified to meet current
needs. Such areview should be part of the quality system audit.

Change control records for documents should cover:

identification of the entity being changed,
adescription of the change,

identification of the affected documents,
signature of the approving individual (s),
the approval date, and

when the change becomes effective.

These elements of a typical change control system are explained below. These controls extend to
installation and service when a manufacturer is performing, or contracting these activities.

| dentification

The written procedure should cover the identification of the changed device, assembly, component,
labeling, packaging, software, process, procedure, manufacturing material and any other related item or
document. The change control form should have blanks for recording this data and other data discussed
below.

Effective Date

The procedure shall cover the effective date of the change which is usually a completion date, or an
action to be performed when a specific event occurs, such as"implement the change when the new mixer
isinstalled, validated, and operational." The blank on the change control form for recording the effective
date should not be left empty.

Responsibility



The change control procedure should state which department or designee is responsible for each
function to be performed. One of these is the issuance, use, and control of blank and completed change
control forms. Another isthe extralevel of management oversight during the phase-in of achange. (Also
see Document Distribution below.)

Revision Leve

Theway therevision level isto be incremented and which code should be used need to be covered by
the change procedure for: components including software, assemblies, and devices, and associated
documentation such aslabeling, process procedures, and assembly drawings. It iscommon practiceto use
numerical revision levels during pilot production and letters during full scale production.

Validation

Each changed device, accessory, labeling, packaging, and process should be thoroughly verified and/or
validated by the appropriate department. Then the test results and all information related to the change
should be reviewed by the change control board or other designated review group. This procedureisthe
same as needed for designing and introducing anew product or processinto production and isdetailed in
section 820.30, Design Controls. Changes that only modify documents and do not change any design
aspect of adevice or process are performed according to 820.40 Document Controls. The change control
procedure should state the details of the evaluation and review process or, as appropriate, refer to the
company control procedures. The change control procedure should define the responsibilities of the
various departments and members of the review board.

Communication

The change procedure should cover the communication of changes to all affected parties such as
production, purchasing, contractors, suppliers, etc. As appropriate, activities that apply to internal
operations are also applicable to suppliers. Examples are employee training, rework, or disposition of
in-process assemblies, use of revised drawings and/or procedures, and disposition of old documents.

Updating Documentation

The change procedure should cover updating of primary and secondary documentation such as
instruction manuals. Usually there are no problemswith updating or revising primary documentation -- in
fact, that isamajor reason the given change order is being processed. In contrast, it israther easy to forget
that related secondary documents such as component drawings, instruction manuals or packaging require
revision if affected by a given change. The use of agood change control form can alleviate this problem.

Documentation Distribution

Revised documentation should be distributed to persons responsible for the operations affected by the
change and old documents removed and filed or discarded, as appropriate. After a document has been
approved, these documents shall be available at al locations for which they are designated, used, or
otherwise necessary, and all obsolete documents shall be promptly removed from all points of use or
otherwise prevented from unintended use. This means current documentation shall be accessible to
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company employees [820.40(a)]. Supervisors should be vigilant in overseeing the flow and use of
documentation, especially if achangeisbeing phased in, because both the old and revised documentation
may exist in a given department during the transition period.

Remedial Actions

Certain changes may affect installation or servicing, or requireremedial actioninthefield or rework of
warehouse stock. Changes of this nature should be addressed in the change control procedure. The change
control procedure should outline the documentation and activities required for changes involving
installation, servicing, or field remedial actions or rework of warehouse stock. (Note that field remedial
actionsmay be classified asrecalls depending on the nature of the change. Generally, rework of warehouse
stock which is under a manufacturer's control is not classified asarecall.)

Regulatory Submissions

Modifications to devices or manufacturing processes should be made and covered under the quality
system change control procedure as described herein. Such changes may also require a premarket
notification [807.87(g)] or premarket approval (PMA) supplement (814.20) depending on the classification
of the device. The change order or control form is a convenient document for reminding employees that
regulatory submissions should be considered when making a change.

Business Factors

In order for the change procedure to be complete, it should also cover other factors such as financial
impact, modification of sales literature, update of products in commercial distribution, etc.

QUALITY ASSURANCE REVIEW

Identifying the need for change; making, evaluating, and reviewing the change in the product or
process; and revising and distributing the documentation is about half of the change control process--the
change a so needsto be correctly implemented. Quality assurance and other designated personnel should
make certain that the change is fully implemented during routine production, as shown by data and
activities that meet GMP requirements for:

* review of production records [820.80(d)(2)];

» acceptance of components, labels, materials, etc. [820.80];

e assuring that quality assurance checks are appropriate and adequate for their purpose and are
performed correctly [820.30(d)], [820.181(c)] and [820.80(d)(1)];

» finished device evaluation [820.80(d)];

» collection of device history record data to demonstrate that the device is manufactured in
accordance with the updated device master record [820.184]; and

making certain that only accepted product isdistributed, used, or installed [820.80(d) and 820.86].



The change procedure should cover these activities and specify that they are accomplished before the
first lot of the changed devices is released for distribution. After the change is implemented, resulting
components, in-process items and finished devices should meet the new specifications established in the
revised DMR as shown by the datain the Device History Record. Thisagreement, of course, isassured by
the change control procedure as well as the remainder of a manufacturer's quality system.

CHANGESUNDER PREMARKET NOTIFICATION

When making changesto devices and associated manufacturing processesfor substantially equivalent
devices, manufacturers should consider both Subpart E of Part 807, and Part 820 of Title 21, Code of
Federal Regulations, which address Premarket Notification Procedures and Good Manufacturing Practices
for Medical Devices, respectively. By considering these simultaneously, labor costs can be reduced and
compliance enhanced.

Regulatory Background

Under the Act, the burden is on the manufacturer to determine whether a premarket notification should
be submitted for a change or modification in adevice. It is not intended that the owner should submit a
premarket notification for every change in design, material, chemical composition, energy source, or
manufacturing process. Rather it is the manufacturer's responsibility to determine if a proposed change
could significantly affect safety or effectiveness. If thischange will affect safety or effectiveness, another
Premarket Notification submission [510(k)] shall be submitted to FDA.. (Please see Premarket Notification
510(k): Regulatory Requirements for Medical Devices, FDA 95-4158 and Deciding When to Submit
510(k) for a Change to an Existing Device.)

Changesin manufacturing processes, labels, packaging, device master record, design, etc., of adevice
are also subject to GMP requirements in sections 820.30, 820.40, 820..70, 820.75, 820.90, and 820.181.
Compliance of manufacturers with these change-control requirements is checked during comprehensive
inspections by FDA investigators. Manufacturers may consider their degree of compliance with the QS
regulation as one factor, but not the sole factor, when making decisions about premarket notification
submissions for modified devices or processes.

Premarket Notification Decisions

Premarket notification submissions are required for changes that could significantly affect safety or
effectiveness and for new or modified intended uses. Additional submissions are not required for
marketing or convenience changes where safety or effectiveness could not be significantly affected.
M anagement should decide whether or not achange meetsthe threshold requirementsfor submitting anew
premarket notification. Whilewaiting for an FDA review of the submission, amanufacturer may continue
to distribute the unchanged device for its original intended use.

Some manufacturerswith highly qualified personnel and substantial experience may feel confident in
performing various technical operations and analyzing results to determine that a particular changein a
device, component, or manufacturing process will not significantly affect safety or effectiveness of the
device. After technical activities are completed and documented, the results should be reviewed by a
design-review panel, change control board, or equivalent group. Reviewing changes should include design
verification/validation, change control procedures, equipment qualification, equipment calibration, process
validation, personnel training, and routine manufacturing procedures. If it isdetermined that the change(s)
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toapreviously FDA cleared device could not significantly affect safety or effectiveness of the device, then
the intent of the regulation has been addressed and there is no need to submit an additional premarket
notification. If thisthorough review of proposed changesindicatesthat achangewill significantly affect
safety and effectiveness, either positively or negatively then another premarket notification shall be
submitted.

Quality System Control Always Required

Section 807.87(g) requires that a premarket notification submission "include appropriate supporting
data to show that the manufacturer has considered what consequences and effects the change or
maodification or new use might have on the safety and effectiveness of thedevice." Regardless of whether
achange is submitted under the 510(k) process, the change should be evaluated under the QS regulation
and the associated datafiled for an appropriate period of time (820.180) because demonstration of process
effectiveness and use of adequate quality assurance acceptance criteriafor finished devicerelease are GMP
requirements. Change control is also necessary to assure that a modified device or process results in a
devicethat meets company quality claims. Otherwise, the deviceisadulterated according to Section 501(c)
of the FD& C Act.

The above information applies to changes contemplated for devices and associated processes that are
subject to premarket notification requirements. If proposed device and process changes are for devices
subject to Investigationa Device Exemption (IDE) requirements or Premarket Approva (PMA)
requirements, then FDA approval should be obtained, in advance, by submitting a supplemental IDE or
PMA.



EXHIBITS

An example of a detailed change control procedure and several change control forms are described
below and exhibited.

Engineering Change Policy/Procedure

This example of a change control procedure is typical of those used by many manufacturers of
electromechanical products. Itincludesall of the elements described in this chapter and may be used asa
guide in developing a change control procedure for medical devices.

Change Control Forms

To aid in the daily use of achange control system, manufacturers often use two formsin conjunction
with the change control procedure. Examples of these forms are printed after the sample change control
policy/procedures. Thefirst formiscalled arequest for engineering action (REA) or asimilar title--itisa
"technical suggestion box." The use of this form encourages all personnel to be involved in product and
processimprovement, allows management to assign prioritiesto varioustasks, and tendsto prevent lack of
action. The second formis called an engineering change order (ECO), engineering change notice (ECN),
or asimilar title. For most manufacturers, the use of ECO paper or computer forms is essential for the
implementation and control of all the many elements in a change control system. A log of changes is
usually maintained for fast reference to old ECO's and for controlling theissuance of sequential numbers
for new ECO's. Also, if used, the completed REA and ECO forms need to befiled asrequired by the QS
regulation in 820.180.

One of the example forms, Engineering Change Package (ECP), is smply an ECO cover sheet for a
group of ECO's. An exampleof afilled-in group changeisincluded. It includesthe completed ECP cover
sheet and two completed ECO forms. The other three completed ECO forms noted on the example ECP are
not reprinted.

The contents of any forms sel ected for use by amanufacturer and how to use them should be discussed
with all affected departments. Manufacturers may use, if appropriate, the example forms as exhibited or
modify them to meet their specific needs. In either case, after using an ECO procedure and formsfor afew
changesto products, processes, and associated documentation, improvementsto theform or procedure will
become obvious if needed to meet the needs of a specific operation of a company.
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1.0 PURPOSE: The intent of this policy is to assure that our products are, and remain, what we
intended in our product specifications, are safe, efficacious and reliable; meet the needs of the
marketplace; and are cost effective to manufacture and test on a continuing basis.

2.0 SCOPE: Thispolicy establishesthe proceduresto befollowed for engineering changesto devicesor
manufacturing processes.

3.0 APPLICABILITY: Theresponsihilitiesand procedures established by thispolicy shall apply toall
released documents. The policy becomes effective immediately upon approval by the President.

4.0 APPLICABLE DOCUMENTS: Thelatest revision of thefollowing documentsform apart of this
policy to the extent specified herein:

No. xxx Document Control Policy/Procedure

No. xxx Document Part Number Policy/Procedure

No. xxx Interchangeability/Compatibility Policy/Procedure
No. xxx Obsolescence Policy/Procedure

No. xxx Change Request Policy/Procedure

No. xxx Design Review Policy/Procedure

(Copies of these procedures and the ECO form discussed below are not included in this Manual. The
REA form isreprinted at the end of this procedure.)

5.0 DEFINITIONS

5.1 Engineering ChangeBoard: Each Engineering Change Board Member will represent amajor area
of activity. The Board will be under the direction of amoderator appointed by the President. The Change
Board will meet to review the technical content of all proposed changes to released documentation for
accuracy and impact on safety, efficacy, reliability, product cost, parts and finished goods inventory,
work-in-process, instruction and service manuals, data sheets, test procedures, product specifications,
compatibility with existing products, and other factors listed in section of Design Review
Procedure No.
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5.2 ChangeRequest: A request for engineering action (REA) may start the change activities. The next
stage is the completion of an engineering change request. An engineering change request (ECR) is a
completed engineering change order form filled out as described in this policy but unsigned by the Change
Board (i.e, is, it is an unsigned ECO form -- there is no ECR form in our company). To merit
consideration by the Board, the change request must be complete. Unless the change is so ssimple that it
can bereadily understood from the Engineering Change "Request” form, the formmustbe accompanied by
areproducible copy of the last released revision of each sheet of documentation from the device master
record that will be affected by the ECR if it is accepted. The reproducible copy must be marked with all
proposed changes.

5.3 Engineering Change Order (ECO): An ECO isan ECR (that is, the completed ECO form and
associated documents) which has been approved by the Engineering Change Board. An ECOmustpresent a
statement of the problem, a solution, updated documentation, an effective date, and a statement that the
device and proposed changes meet regulatory requirements.

5.4 Regulatory Compliance: Thereview by the Change Board includes an analysis of the change with
respect to regulatory requirements. For example, the following questions should be answered.

1. Isthe change significant enough to require a 510(k) submission?
2. Isthereamajor changein the intended use? [Requires a 510(k).]

3. Doesthe change affect our quality system? (A new use such as infusion pumping by an existing
precision metering pump means additional GM P requirements may apply.)

4. Do we need to change the labeling in order not to be misbranded?

5.5 Disposition: Thisaction statement definesthe updating or disposition of nonconforming materials,
components, labeling, software, in-process assemblies, and finished devices at all applicable locations
such as suppliers, stockroom, production lines, final test area, finished goods storage, and infield service.

5.6 EffectiveDate: Theeffectivedatewill beexpressedintermsof shipment date. That is, every change
shall be applicable to all units shipped after a specific date. If shipment does not occur by the date
specified, an amendment must beissued. The amendment will be presented to the Change Board and upon
approval, the ECO cover sheet will bereissued. Quality Assurance hasresponsibility for verifying that the
effective date is met as specified and for maintaining records showing the actual effective date of each
change. If a change is not effective by the date specified, Quality Assurance shall be responsible for
requesting an amendment to change the effective date.

5.7 Cost: Atthe Change Board meeting, each department shall be prepared to givethe cost impact onits
area for implementing each change order. Finance shall assure that all financial implications are
considered because the cost analysis must i nclude engineering time, manufacturing time and material, and
field service material and labor. The following cost datais to be available at the meeting.
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1. Amount of increase or decreasein per unit unburdened material and labor cost. Thiscost changeis
not to include extraordinary costs of rework and scrap which areincurred only when the changeis
first phased in.

2. Tota unburdened cost of material to be scrapped in each location indicated on the ECO form.
3. Tota unburdened rework cost for all items requiring rework.

4. Total unburdened engineering manpower and material required to design, test and document the
change.

5. Where rework or replacement of units in the field is involved, Field Service must indicate the
proportion of costs to be charged to warranty expense.

5.8 Amendment: An amendment may be issued only to change the effective date or correct drafting
errors in implementing the change order. Any Board Member may request that an amendment be issued.

5.9 Board Member: An Engineering Change Board Member shall be a person appointed by the area
manager to represent a particular functional area. A Board Member may represent more than one
functional area. For changes to a process, or design of a device, labeling, or packaging, board members
must at least include a design review to meet the following GMP requirements:

» Each manufacturer shall establish and maintain proceduresto ensurethat formal documented reviews
of the design results are planned and conducted at appropriate stages of the device's design
development.

» The procedures shall ensure that participants at each design review include representatives of all
functions concerned with the design stage being reviewed, as well as any specialists needed.

» Theresults of adesign review, including identification of the design, the date, and the individual (s)
performing the review, shall be documented in the design history file [820.30(€)].

5.10 Alternate: Each functional areashall also designate an Alternate who shall be available to attend
Change Board meetings in the event that the Board Member is not available. Each functional areaisto
notify the Change Board Moderator of the names of its Board Member and Alternate.

6.0 RESPONSIBILITIES

6.1 Engineering ChangeBoard Moderator: The Engineering Change Board will meet at thediscretion
of the Moderator. The Engineering Change Board M oderator isresponsiblefor the conduct of the Change
Board meetings. This person isappointed by the President for anindefinite term. At least onefull working
day before each meeting of the Change Board, the Board Moderator shall distributeto all Board Members
acopy of al ECR'sto be discussed at the next meeting of the Board.

Sheet 4 of 8
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for the functional areas they represent in all matters relating to engineering changes and shall be
empowered to act on behalf of their areasin Board actions. The Board Members or Alternates shall come
to each

meeting thoroughly prepared to discuss each Engineering Change Request (ECR) to be discussed. Specific
Board Member responsibilities are listed below.

Product Management - Product Management shall determine the effect of changes on marketability,
field information, catalogs, price lists, data sheets, and gross profit margin. Product Management must
verify the suitability of each design (not documentation only) change in the international as well as the
domestic marketplace.

Field Service- Field Service has responsibility for determining the: time required to implement the
changeinthefield; availability of componentsand assembliesfor retrofit; impact of the change on service
manuals; and adjustments to service stock. Field Service will make the changes in the areas under their
jurisdiction and pass other defined tasks to appropriate departments.

Quality Assurance- Based on verification data, analysis and design reviews, Quality Assurance and
manufacturing engineering shall be aware of the effect of all changes on test requirements and on overall
quality of our products and assure that product specificationsare met. Quality Assurance shall assurethat
there is compliance with customer, corporate and regulatory agency requirements.

Manufacturing - Manufacturing shall determine component and raw material availability, break-in
point, effect on material-on-order, material-in-process and material-in-stock. Manufacturing engineering
shall assure that manufacturing and test procedures are adequate. Manufacturing shall determinetotal cost
to the Manufacturing Department of implementing each change.

Engineering - Engineering isresponsi blefor making certain that the changeistechnically feasibleand
complieswith appropriate company and customer specifications and with accepted standards. Every major
change must be fully analyzed and tested (verified) and the results documented by Engineering before it
becomes a change order. Any Change Board Member may request that Engineering furnish evidence of
technical viability of a change. If the Board so decides, a change may be tried in Manufacturing on a
limited pilot production basis before final approval and implementation in full-scal e production. None of
thetrial unitsmay be shipped until the change hasbeen verified; validated, if appropriate; subject to design
review; and received final approval. If, as the result of such tria production, the change is altered or
modified before final approval, all of the trial units must be changed to the final form before shipment.

Engineering shall supply QA and Manufacturing Engineering with copies of verification protocols, if
any, to be used to update production test methods. The updated production documents are part of the
change.

Finance - Finance shall make certain that all financial aspects have been considered.

6.3 Engineering Documentation Section (Engineering Services): Engineering Documentation Section
shall have overall responsibility for coordinating, scheduling, and executing documentation changes.
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7.0 PROCEDURE: The procedure followed for a given change depends upon whether the change is
only to documentation or is a change that affects design, the manufacturing processes or just
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documentation.
7.1 Procedurefor Design and Process Changes

1. A request for engineering action (REA) is completed and forwarded to the Manager of
Engineering Services. (The REA form isreprinted at the end of this procedure.)

2. A number is assigned and appropriate audit controls are established. Engineering Services then
sends a copy of the REA to the cognizant device or process design section for recommended
solutions, evaluation of impact on specifications, and a recommended effective date. As
appropriate, the changes must be supported by device verification dataand/or processevaluation
data or validation data. The REA isthen forwarded to the Engineering Documentation Section.

3. Upon evaluation for adequacy of data, where-used considerationsfor theitemsbeing changed are
made. Engineering Servicesmakes certain that thelatest revision of all affected documentationis
included. If not already done, an "ECR" (unsigned ECO) form is completed at this stage.

4. Sepias (or separate computer versions in a computerized system) are made of all affected
documents. The ECR number and proposed changes are marked on the sepias. These sepias are
included as part of the ECR. The only exception from this procedure is where the change is
basically self-explanatory, i.e., where al necessary information can be discerned from the section
on the ECR form indicating "change from" and "change to."

5. The Engineering Documentation Section will then duplicate and distribute copies of the ECR to
each Change Board Member. Upon receipt of the ECR, each Member shall review the proposed
change and determine the impact on their area.

6. The Change Board Moderator then calls a Change Board Meeting.

7. All aspectsof the changerequest arereviewed at the meeting including thefollowing: Isthe ECR
presented so that anyone may understand the problem and the solution? Doesthe verification data
show that the device meets the device product specification? Does the device continue to meet
the intended use and the needs of the user/patient? Has all documentation including manualsand
data sheets been updated?

The Board will then establish areasonabl e effective date. Finance will make certain that all costsof this
change have been considered. After agreeing upon an effective date, each Board Member signsthe change
request. Each signature implies concurrence with the method of solution, effective date, and costs. If the
Board Members are unable to reach a unanimous decision, the issue is submitted to the President for
resolution.
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After all Board Membersin attendance have signed, the ECR becomes an engineering change order
(ECO). Copies of the cover sheet may be issued by Technical Services upon request of the Board
Membersif the effective date is very near and the Change Board has not modified the ECR before
approval. This action permits Manufacturing to use the previously distributed marked-up sepias or
"from-to" information on the ECR as operating documentation until copies of the updated original
documents are available for distribution.

It isthe responsibility of Manufacturing to indicate the earliest permissible effective date in all aress,
i.e., supplier, stockroom, raw material, and work-in-process. It isthe responsibility of Field Serviceto
indicate an effective date for any field activities.

8.

1.2

The change order is then sent back to Technical Services where copies are made for the Board
Members, who requested them. Upon completion of this task, the master documentation is
withdrawn from the print file, updated to the new revision, and copies are distributed and obsol ete
documents are collected. During the updating process, a copy of the marked-up sepia (if any)
replaces the master in the print file.

After al documentsare updated, the change order isfiled permanently inthe design history filefor
the device. The verification protocol and data and design review documents and minutes are also
placed in the design history file.

Procedurefor Minor Changes and Changesin Documentation Only.

This procedure is the same as that for design changes except that the second and third steps read as
follows:

2.

3.

8.0

A number isassigned and appropriate audit control s are established. Upon evaluation for adequacy
of data, where-used considerations are made. Technical Services assures that all affected
documentation isincluded and that it is the |atest revision.

Technical Servicesthen sendsacopy of the ECR to the Design Section for eval uation of the effect
of the changes on the device and for recommendations on the effective date to be suggested to the
Change Board. The ECR isthen returned to Technical Services.

ENGINEERING CHANGE ORDER FORM (ECO): A definition of thevariousitemsontheform

and instructions on completing each item follows.

1.

2.

Status: At the top of the form are the words "Engineering Change" followed by two words,
REQUEST and ORDER. When the mark appearsin the request areaor theformisnot signed by the
Board Moderator, it shall be considered a request or preliminary copy -- not an action copy. The
change order is an action copy which must bear the signature of all Board Members or their
Alternates. (The Moderator is empowered to sign for any function not represented at a meeting.)

Amendments. Amendments shall be designated by an apha suffix, e.g., A, B, C, etc.
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10.

11.

12.

13.

14.

15.

16.

Originator: Theindividual who initiated the REA that resulted in the ECR or ECO.

I nter changeability/Compatibility: This area is made up of two blocks. First block is "Yes',
second block is"No". Interchangeability/Compatibility isexpected to be checked off as"Y es’ when
it affects form, fit, or function of any numbered part. (The design, design verification and design
review must always consider interchangeability and compatibility.)

Change CompleteBlock: Thedrafting supervisor shall sign thisblock when thedocumentationis
updated.

Prerequisite: Is there another ECO or new Product Release Notice which must be effective
before this change can be implemented? If so, what are the numbers?

Reference: Inthisblock will be listed any references such as REA's, etc.

Device Affected: Thisblock isused to indicate which device(s) or devicelineis affected by this
particular change notice.

Description of the Problem: The description must be presented so it can be fully understood by
the technical personnel involved.

Solution: Thesolutioniswhat hasto be doneto correct the problem. It must be explained in terms
that can be fully understood by our technical staff

Item Number: A sequential number beginning with 1.
Size: The size of the sheets of the drawing or procedure.
Revision: Fromwhat revision level the document isleaving and to what revision level it will go.

Description: This section must contain a general description of the drawing, not necessarily its
title.

Where Used: To which device(s) or processes do the changes apply? This information is
especially important if acomponent is used on several devices.

Disposition:
1. Engineering Cost: List engineering cost of design and documentation change.

2. Supplier: What needsto be doneto updatein-processassembliesat asupplier, i.e., rework, use
asis, or scrap?
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3. Stock Room: What should be done with non-conforming purchased componentsin our stock
room? By what date should the above action be complete?

4. Work-in-Process: What do we wish to do with the materia on the floor?
5. Finished Goods: What do we do with the material in finished goods?
6. Fidd Servicee What should be done to devicesin the field?

7. Cost: Each department is responsible for reporting the cost of the change with respect to its
area.

17. Effective Date: Each change shall be applicableto al units shipped after aparticular date where
the dateisrelatively unimportant because the changeisaminor documentation change. In all other
changes, an effective date must be assigned by the Board. If it is important to a particular
functional area that a change be implemented by a date or not sooner than a date, it is the
responsibility of the appropriate Board Member to assure that an acceptable effective date is
designated.

The change noticeisbroken into Parts 1 and 2. Part 1 shows how to update the documentation. Part 2is
the special rework instructions required by Manufacturing or Field Service Operationson how to updatea
component or assembly that does not conform to the new revision.

(Note: The specific ECO formfor this procedureis not included in thismanual. However, several ECO
forms follow. One of the example forms, Engineering Change Package (ECP), is simply an ECO cover
sheet for agroup of ECO's. An example of afilled-in group change isincluded. It includes the compl eted
ECP cover sheet and two completed ECO forms. The other three completed ECO forms noted on the
example ECP are not reprinted.)



REQUEST FOR ENGINEERING ACTION REA No.

Originator Dept Date

Component, subassembly, or device:

Drawing(s)

Problem (in detail)

Solution recommended, if known Date action required by

Comments

Dept Manager approval Date
Assigned to Date forwarded for solution

SOLUTION Charge No. Priority
App. By ECO Number Date

eson back? YES __ Sheetsattached? YES

PROCEDURE

1. Originator: Completetop of thisform except for REA number.

2. Obtain your Department Manager's approval.

3. Forward original to Technical Services Manager who will assign the REA number.
Note: One copy will bereturned to originator with REA number assigned.
If problem involvessafety, effectiveness, or reliability, Technical Serviceswill forward tothe QA Manager
a copy with the REA number assigned.

4. Technical Servicestakes appropriate action and also executes an ECO.

5.  Technical Servicesreturnsa copy to Originator after resolution of problem.

Form No. Rev. _ App. By Date

Not
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Engineering Change

ECO #

Order (ECO)
Signatures | Date Approvals Date Reason for Change
Originator TypeA []Improveprocess [] Biocompatibility
[ ] Design improvement
Project TypeB []Correct error [ ] Cost reduction
Engr.
[ ] Customer request
TYPE TypeC [ ] Labeling or packaging
A[l]l] B [ 1 Regulatory
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DESCRIPTION OF CHANGE Action Drawings REVISED
Code Affected From To
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INTRODUCTION

Thischapter cover scomponent specifications, supplier assessment, receiving componentsand the
services rendered in manufacturing medical devices. Manufacturers of medical devices should
maintain a consistent, systematic quality system which, along with other quality assuranceactivities,
should assurethat all components, materials, and servicesinvolved with the manufactur e of medical
devices are acceptable for their intended use. This control is a combination of: component and
supplier selection and verification; data collection, analysis and corrective action; supplier,
contractor, and consultant assessment; identification and statusof product including labeling and/or
guar antine; and oper ational procedures.

Theestablishment and maintenance of requirements, including quality requirements, isessential
for the manufacturer when dealing with component suppliers, consultants, and contractors
[820.50(a)]. The ability to meet specified requirementsisimportant when evaluating the suppliers
and serviceproviders. Assessmentsof these provider sshall be maintained and documented. Possible
appropriate methods of accomplishing these goalsinclude audits, checking with other clients, and
previous performancedata. I f prior assessment isnot possible, then themanufacturer should assess
the service as it is being performed. Assessment shall be documented. Procedures for accepting
incoming product shall also be established and maintained. Various acceptance activities may
include inspections, tests, and other forms of verification. Acceptance or regjection of components
and services shall be documented (820.80).

Components

" Component” is defined in 820.3(c) of the Quality System (QS) regulation as any material,
substance, piece, part, softwar e, firmwar e, labeling, or assembly, which isintended tobeincluded in
the finished, packaged, and labeled device. For example, fasteners, blood tubing assemblies and
labelsar ecomponents. Thisdefinition excludes” manufacturing materials,” which by definition, are
not intended to beincluded as part of the finished, packaged, and labeled device.

Accordingto 820.3(p), " manufacturing material" isany material or substanceused in or used to
facilitate the manufacturing process, a concomitant constituent, or a byproduct constituent
produced during the manufacturing process, which is present in or on the finished device as a
residue or impurity not by design or intent of the manufacturer. Examples of manufacturing
materialsinclude: cleaning agents, mold-release agents, lubricating oil, or other substance used to
facilitate a manufacturing processwhich isnot intended by the manufacturer tobeincluded in the
finished device.

Manufacturers of components sold only for further manufacturing of a medical device are not

required to comply with the GM P requirementsfor finished devices. Many components of devices,
such astransistors, containers, hardware, etc., arereadily availablein themarketplaceand ar e not
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manufactured exclusively for use in devices. Many of these manufacturers supply only a small
fraction of their production tofinished device manufacturers. However, section 820.1 of the Quality
System regulation encourages component manufacturers to use applicable GMP elements as
guidance.

If acomponent ismanufactured in thesameor proximal facility, and produced for usein finished
medical devices, then thecomponent isconsidered part of the production of thefinished devicesand
is subject to the applicable requirements of the GMP requirements. If the component is
manufactured in a separate plant owned by the finished device manufacturer, then the
manufacturer has flexibility in handling the quality assurance activities related to the control of
components. One satisfactory approach isto havethe plant that builds the components operatein
full GM P compliance. Under thisarrangement, the plant which doesthefinal device assembly would
still beresponsiblefor ascertainingthat the quality and integrity of incoming componentshave not
been damaged during shipment. Alternately, the component manufacturing plant may not fully
comply with Quality System regulation. Then the plant that doesfinal assembly should handlethe
acceptance of these components with the same degree of control as if the components were
purchased from an outside supplier.

For componentssuch aslabels, packageinserts, packaging, etc., thereisadditional informationin
chapter 11, Labeling; and chapter 13, Packaging.

Accessory Devices

The Quality System regulation applies to manufacturers who produce finished accessories to
devices intended to be used for health-related purposes. An accessory is any finished unit
distributed separately but intended to be attached to or used in conjunction with another finished
device. Therefore, any manufacturer of accessory devices should meet all FDA regulationsfor a
finished device. Theseregulationsinclude 21 CFR Part 807 Subpart E, Premarket Notification; 21
CFR Part 807 Subparts B, C., and D, Registration and Listing; 21 CFR Part 820, Good
Manufacturing Practices(GMP); 21 CFR Part 801, General DeviceLabeling; 21 CFR Part 809, In
Vitro Diagnostic L abeling (if applicable); etc.

Contractors and Consultants

Contractorsand consultantsgenerally provideaservicerather than aphysical component. This
service should be treated in basically the same manner as physical components because these
services affect the quality of the finished device. The combination of both services and physical
components deter minesthe quality of the finished device. Services should be obtained per 820.50,
Purchasing Controls, and be controlled upon receipt using the applicable requirementsin 820.30,
Design Controls, 820.70, Production and Process Controls; 820.80, Receiving, In-Process, and
Finished Device Acceptance, etc., depending on the nature of the service.

COMPONENT SELECTION AND VERIFICATION
Verification of physical componentsisa very important step toward producing a high quality
product. Verification of components consists of determining through documented testing that a

component will perform itsfunction reliably in theintended application and under themost adver se
environmental conditionsin which thedeviceisexpected to beused. These conditionsshall consider
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theneedsof theuser and patient [820.30(c)] and shall encompassthe manufacturer'slabeling claims
for the device.

Components have to be carefully selected, using the requirements of the device as a guide.
Componentsshould be chosen so that they will not be over -stressed and will be compatiblewith the
internal device environment, as well as the external environment that the device is expected to
encounter during manufacture, distribution, and use. Thecomponentsshould then beappropriately
tested, alone, and aspart of thedevice, utilizing the specificationsestablished for the component and
the device. New components or components used in an unusual application will usually need
extensive evaluation. This evaluation should include parameter and life testing as well as
compatibility testing for both theinter nal and exter nal environment. Well known industry standard
componentsthat areused in their normal application and that are not over-stressed will need only
minor testing, which isusually an integral part of the verification of the device design. A record of
any component verification testing should bemaintained. Thisrecord should includethe component
identity and thetesting methodsthat were used, aswell asthe actual test data and results.

PURCHASING AND RECEIVING OF PRODUCT

Component quality is maintained through correct specifications, procurement, incoming
acceptance, storage, handling, installation, and change control. To monitor the adequacy of these
activities and procedures, feedback from the quality system is needed. Corrections are made if
necessary. I n addition to maintaining quality, the manufacturer shall also establish and maintain
procedures for identifying product during all manufacturing stages from receipt through
installation (820.60 and 820.86). Product includes components, manufacturing materials, in-process
devices, finished devices, and returned devices.

Specifications

Component specifications are required as part of the device master record. Components are
selected and their specificationsaredocumented duringthedesign of thedevice. The specifications
should be well designed, achievable, and acceptableto suppliers. They should adequately describe
the quality characteristics, dimensions, design, materials, performance, and any other features
necessary to assure receipt of the item desired. For unusual, vital, new or key components the
gpecification dataisderived primarily from theverification datawith minor detailsfrom the catalog
data. For routine components, such asthose that have been used for along time or have a known
per formancehistory, a catalog designation may be adequateto describeacomponent and assureits
purchase. For some componentssuch astransistors, the catalog number also may beused to obtain
complete specifications from a reference manual. Specifications should reflect both design
requirementsand quality/reliability needs. Thequality level for each component should be specified.
Componentsusually areavailablein several quality levelssuch asreagent grade, commercial grade,
military grade, etc. In some cases, asignificant increasein component quality can be obtained for a
modest increasein cost by specifying ahigher grade, thusreducingthe probability of futurequality
problems and the possibility of significant associated costs.

Supplier Qualifications
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A major factor in obtaining high quality components is the selection of suppliers. Although a
manufacturer's knowledge of supplier operations may be limited and information about the
operationsdifficult to obtain, the GM P requirement that a manufacturer isresponsiblefor quality
remainsundiminished. Tothe maximum extent feasible, selection and qualification of suppliersby
audits, performance analysis, etc., should be part of a quality system. If the manufacturer doesnot
have the capability to test componentsfor confor manceto specifications, then supplier test data or
outsidelab resultsareacceptable provided that componentsaretested and inspected in astatistically
valid manner to show their acceptability for use in the finished device. Any outside test results
should beaccompanied by relevant raw data used for thetest so that judgmentsof authenticity may
be made by the finished device manufacturer. Excluding a supplier whose components are
unreliable from supplying components may help prevent problems with the final device and is
certainly worthwhile as a cost reduction effort.

It isimportant toremember that raw componentsacquirecumulativevalueasthey ar e processed
through receiving, assembly, test, inspection, and as they ultimately become part of the finished
device. If a component fails during assembly, or as part of the device, additional costs will be
incurred for fault isolation, removal, replacement, inspection, testing, etc. When field failuresoccur,
the ultimate cost of the component becomes even higher because its replacement requirestravel,
trouble-shooting, and retrofit. In addition, customer dissatisfaction, user injury, product liability
action, medical device reporting, or regulatory action may result. Usually, the initial cost of a
component isrelatively insignificant compared to the later cost should the component proveto be
defectiveor improper for the selected use. Many recallsoccur because manufactur er sfail to qualify
components properly or to assurethat a supplier'smanufacturing methodsand quality system are
adequate.

Acceptance Procedur es

Written instructionsar enecessary to assur ethat components, manufacturing materials, etc. are
properly identified, processed, and stored when received. Written ingpection and test proceduresare
necessary to prescribethe:

* acceptance activities performed;

» datesacceptance activities are performed;

* theresults;

» signatureof theindividual(s) conducting acceptance activities, and
* whereappropriate, the equipment used.

Befor eacceptance, all componentsshould beeither physically separated (quarantined) or clearly
identified as not yet accepted. The decision to separate or tag not-yet-accepted product should be
made based on the characteristics of the device, the potential for mixups, plant conditions, and
manufacturing practices.

Although 820.80 requires a written procedure for accepting components, the Quality System
regulation in 820.5 allowsdiscretion in the quality system. Thusavery small manufacturer, usually
10 or fewer employees, may only need very brief written acceptance procedures referencing the
purchase orders and receiving tickets. Asthe size of the operation, the numbers of activities, and
number of people involved increase, the need for comprehensive written instructions generally
increases.

10-5



Acceptance Criteria

Manufactur er sshould have specific acceptancecriteriafor components. Acceptancecriteriaare
the attributes of a component that determine its acceptability, such as appearance, dimension,
purity, performance characteristics, etc. Typically, acceptance criteria are made a part of the
inspection/test procedure. For example, if component specifications or a drawing adequately
describetheattributesneeded in order for the component to performin itsintended manner, these
may be used as the acceptance criteria. If components or the suppliers of the components have a
history of good perfor mance, thecomponentsmay be accepted for useafter avisual check toassure
they aretheitemsintended and that they are not damaged or contaminated. Components, which
need only avisual inspection, may be accepted using the purchaseorder data asacceptancecriteria.
Thepurchaseorder and/or receivingticket should at aminimum contain thefollowing infor mation:

* name of supplier;
» description of the component or other product; and
e quantity shipped.

For a standard component, the catalog number may be used as a description. QA personnel
should deter minewhether theuse of any " abbreviated" criteriaareadequateduringtheir audit of
production rework, history records, complaint files, and servicerecords.

Testing and Inspection of Product

The minimum acceptance activity per current practice requiresthat all incoming components
and other product receive at least a visual inspection for contamination and/or damage and be
identified asthe component specified on the purchase order. A manufacturer accepting the product
hasthe discretion to determine when and wher e product should be inspected, sampled, and tested
for conformanceto specificationsdepending upon therisk that failur e of that component may pose.
As appropriate, product may betested and/or inspected by:

the supplier;

when received;

during manufacture of the device; or
aspart of the finished device.

If componentsaretested aspart of thefinished device, thetesting should beabletoreveal failed
and " out-of-spec” components and not just that the finished device does not meet specifications.
This determination, of course, may be performed after removing the component from the device.
Thergection shall be documented [820.80(b)].

Manufactur er swho decidenot to sampleor test specificcomponentsshould beabletojustify that
decision based on such factors as knowledge of the supplier's previous performancein providing
high quality components, thecomponent perfor mance history, and application of thecomponentsin
thedevice. Manufacturersmay rely on component supplier sto conduct testing if the manufacturer
specifiesor isknowledgeableabout thesupplier'squality system, particularly theinspection and test
programs and the supplier has specifications that properly define the manufacturer's acceptable
limits for the component or material parameters. These specifications may be used to meet the
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device master record requirements for component specifications, if these accurately reflect the
parameter s, composition, and configur ation required for thecomponent to perform thefunction for
which it was selected. Supplier specifications are usually adequate for standard components.
However, amanufacturer whorelieson supplier specificationsusually hasno control over changes
intheseand, ther efor e, should assureat an appropriate point in the manufacturing processthat the
componentsreceived meet the desired specifications.

If componentsaretested by thesupplier, acceptance of componentscan bebased on certification
and review of test data submitted by the supplier for the specific componentsprovided. Certification
should accompany each lot of components. When certification is used, the manufacturer should
periodically verify the validity of the certification through an assessment of the supplier.

Where historical data showsthat certain componentsor other product have been substandard
and resulted in a device failing to meet specifications, or wher e performance history has not been
established, specific stepsshould betaken to assure components meet specifications. Typically, this
task isaccomplished by sampling and testing each lot of componentsto assur ethat the components
meet specifications. Whereappropriate, all significant or high risk components should be sampled
and tested.

Manufacturersmay test entireassembliesof componentsrather than individual components. If,
however, testing an assembly cannot assure fithess-for-use of the components, then components
should betested on an individual or lot basis, whichever is appropriate. For example, assemblies
with an internal feedback circuit could have a very marginal component. Because of the circuit
design, the condition of the marginal component might not be detected by testing the entire
assembly. Ther efor e, the feedback loop in the assembly should be opened during oneof thetests, or
theindividual components should be tested.

When using a contract laboratory to test production components, the laboratory becomes an
extension of the device manufacturer'squality system. The device manufacturer isresponsiblefor
assuringthat thecontractor'stest and inspection procedur esar e acceptable. Thisassurance maybe
obtained by audits of the laboratory, by the lab staff, and by the finished device manufacturer.

I nspection and testing will not improvethe quality of componentsor other product; however, if
the inspection and testing isappropriate and perfor med adequately, these activities can be used to
prevent or significantly reducethe use of low-quality or defective product. Through feedback into
theoverall quality system, data on productswill help identify basic causes of problemsand lead to
solutions (820.100). If problems are found, actions such as design changes, tighter acceptance
criteria, supplier assessments, or change of suppliers may be appropriate.

Acceptance and Rejection Records

Adequate records shall be maintained to provide objective evidence that components were
inspected and accepted, or reected. Theserecordsarea part of thedevice history record and should
be maintained in a format that facilitates review. The records, however, are not required to be
maintained in a single file with other production history records, and are typically filed in the
receiving or quality control area according to part number or component nomenclature. Small
manufacturersmay use purchaseordersor packing slipstorecord acceptanceand regjection if they
contain adequate information.
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The Quality System regulation specifiesin 820.80(b) that a record of component acceptanceand
reg ection be maintained. Typically, acceptance/r g ection records should contain:

* acceptanceor rejection documentation;
* number and type of deficiencies;

e quantity approved;

* quantity reected; and

* natureof corrective action taken.

Obsolete, Deteriorated, and Rejected Components

Obsolete, deteriorated and r g ected componentsshall beidentified (820.60, 820.86, and 820.150)
assuch and beplaced in aseparatequarantineareaor specially identified areato prevent mixups. I
practical, componentsshould beindividually identified asr e ects. Whereit isnot feasibletotag each
rejected component, as in the case of transistors, bolts, bottles, etc., containers or packages of
rejected lots should be clearly marked and otherwise appropriately segregated from accepted
components. See 820.86 for clarification. Manufacturers should determine the need for a separate
written procedure for handling these components based on the size of the manufacturer and
complexity of their devices and operations. Disposition of nonconforming product shall be
documented [820.90(b)].

Recordsfor reected components should state whether the componentswer ereturned, scraped,
reworked, etc. In very small manufacturers, disposition can berecorded directly onto the purchase
order, receiving ticket, or other associated document. Small-to-medium sized manufacturers
generally record disposition on the form used to receive components. Most large manufacturers
record disposition of reected components on standard forms such as a Nonconforming Material
Report (NMR).

When components, materials, etc., become obsolete, many manufacturers assign new
identification numbersto the new version of these componentsetc. The obsoleteitemsareretained
for other uses, such asrepair parts, engineering projects, etc. In these cases, the old and new items
should be adequately segregated and/or identified to prevent inadvertent use of obsolete components
in production.

Component Storage

Each manufacturer shall establish and maintain proceduresfor control of storagear easand stock
roomsfor product to prevent mixups, damage, deterioration, contamination, or other adver seeffects
pending useor distribution and to ensurethat no obsolete, r g ected, or deteriorated product isused
or distributed. When the quality of product deterioratesover time, it shall bestored in amanner to
facilitate proper stock rotation, its condition shall be assessed as appropriate. 820.150 procedures
shall be established and maintained that describe methods for authorizing receipt from, and
dispatch to, storage areas and stock rooms.

Although not adirect requirement, all raw materialsand componentsused in thefinished device

should be received through a central control point. Centralized receiving leadsto orderly storage,
limits access to stored material, and aids a manufacturer in meeting other GMP requirements.
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Components and other product should beidentified or stored so that it isobvious at all timesthat
product hasbeen accepted, r gjected, or isawaiting adisposition decision. A quarantineareacan be
either a physically secure area or simply limited access area identified as a quarantine area. If
special environmental storage conditions are required such as for many biologically derived
components, these conditions should be controlled and monitored and the associated specifications
included in the device master record.

When the device is to be sterilized, storage conditions should be selected, as appropriate, to
prevent contamination of componentsand packaging by bacteriaor filth. Also, temperaturesshould
be controlled as necessary to prevent or reduce the growth of bacteria. The higher bioburden
(bacteria, etc.) levels may challenge the sterilization cycle to an extent greater than the capability
established during processvalidation and, ther eby, result in asterility assurancelevel that may not
meet thefinished device specification. Some components, particularly thoseused in themanufacture
of in vitro diagnostic devices, if not stored properly, may support growth of bacteria.

Component Traceability

Thecriteriaasstated in 820.65for deter mining theneed to havetraceability viaaunit, lot, or
batch control number of a device specifies devices intended for surgical implant into the body or
those that support or sustain life and whose failureto perform, when properly used in accor dance
with instructions for use provided in the labeling, can be reasonably expected to result in a
significant injury to the user. Identification of traceable devices should be based on the health
hazar d presented if adevicefailsto meet its per for mance specificationswhen oper ated asintended.
Because of the design control requirements (820.30), user error and the environment are not
considered by FDA as a means for excusing the lack of device performance. User error isnot a
performancefailure, although it could be considered aresult of inadequatedir ectionsfor use, other
inadequate labeling, or poor human factors design. The environment could result in failure of a
device but it should not effect the result of the devicefailure.

FDA isconcerned about the failure of componentsthat would result in sudden or catastrophic
devicefailure, which can reasonably be expected to result in significant injury to theuser, such as:

no output from an implantable car diac pacemaker;
fracture of an implanted orthopedic implant;
runaway in an implanted cardiac pacemaker;
misfiring of a synchronized defibrillator; etc.

A manufacturer should know in detail how the device functions and the purpose of each
component in thefinished device. If asaresult of afailure, theperformance, lack of performance, or
effect on safety or effectiveness of the finished device could result in significant injury to the user
when the device is properly used in accordance with instructions in the labeling, the component
under consider ation may requireincreased control and traceability. Theeffect that each component
will have on finished device performance, should the component fail to perform asintended, should
be determined. Thus, manufacturers should carefully study the possible failure modes of their
devicesand decidewhich componentsaretruly critical under thevariousmodes. Thisdetermination
may betime-consuming with respect to somedevices, but it isnecessary. It will, inthelongrun, save
manufacturers liability, repair, and replacement costs. To make such a determination,
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manufactur er sshould conduct reliability testsand failur eeffectsanalysesduringthedesign phasein
order to accurately identify critical components.

The number of components that need to be considered as potentially needing to be handled as
traceable componentscan bereduced by considering thereliability of componentsand whether they
"reasonably” can be expected to fail. For example, power cords, clamps, plugs, etc. seldom fail.
Therefore, manufacturers may not need to consider extensive tracing requirement of these
components. Also, manufacturerscan consider a subassembly asa component and, ther eby, reduce
thenumber of identification and record keeping activities, but all rationaleand justification should
be documented.

Written Test Procedures

A devicemanufacturer shall establish and maintain proceduresto ensurethat all purchased and
otherwisereceived product confor msto specified requirements(820.50) and establish and maintain
procedures for acceptance activities [820.80(a)]. The manufacturer shall assure that all lots of
components or other products are accepted, sampled, tested and/or inspected using written
procedures. Theinspection/test procedurefor each component shall be correct [820.30(d), Design
Output and 820.30(h) Design Transfer], dated, and approved. The design verification procedures
usually may be used to develop production test procedures. The procedure should specify, as

appropriate,:

itemsto which it applies,

product characteristicsto beinspected/tested,
acceptance/r gj ection criteria,

test method(s),

data forms,

sampling plans, and

necessary test inspection equipment and tools.

Sampling Plans

When assuring that componentsand other productsmeet acceptancecriteria, manufactur ersmay
test either all componentsor may test a portion of thecomponentsusing a sampling plan based upon
an acceptable statistical rationale (820.250). A manufacturer shall be prepared to demonstratethe
statistical rationalefor any sampling plan used. Plans should be developed by qualified mathemati-
cians or statisticians, or be taken from established standards such as ANSI Z1.4. It should be
recognized that all sampling plans have a built-in risk of accepting a bad lot.

This sampling risk is typically determined in quantitative terms by deriving the " operating
characteristic curve" for the selected plan. Each sampling plan has a characteristic curve. ANS|
Z1.4 containsoper ating characteristic curvesfor sampling plans presented in the standards, and it
can beused to determinetherisk a sampling plan presents. A manufacturer should beawar e of the
risksthechosen plan presents. Operating characteristic curvesareameansof graphically showing
therelationship between the:

» quality of lotssubmitted for sampling inspection, usually expressed in per cent defective, but
may be expressed in defect per hundred units; and
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» theprobability that the sampling plan will yield a decision to accept thelot, described asthe
" probability of acceptance.”

Control Numbers

Manufacturersof surgically implantableor life sustaining deviceswhosefailureto perform when
properly used can be reasonable expected to result in a significant injury shall establish and
maintain proceduresfor identifyingwith a control number each unit, lot, or batch of finished devices
and when appr opriate components. Control number sshould beassigned to each unit, lot or batch of
components that were manufactured under similar conditions over the same time period so that
defects can be traced to the component manufacturer and the cause of the defects deter mined and
corrected. If a subassembly isregarded as a traceable component by the manufacturer, a control
number for that traceable subassembly shall berecorded in the device history record.

CONTRACTOR AND CONSULTANT ASSESSMENTS

Manufacturersshall establish and maintain the requirements, including quality requirements,
that will bemet by contractor s/consultantsthat perform aservicefor them. Toaid in accomplishing
thistask each manufacturer shall:

* evaluate and select contractors/consultants based on their ability to meet specified
requirements, including quality requirements. This evaluation shall be documented.

» definethetypeand extent of control to be exercised over the contractor s/consultantsbased on
the evaluation results.

» establish and maintain records of acceptable contractor s/consultants.

Contractors and consultants often provide information or a service rather than a physical
component. However, the thought and control processes are similar whether one is working with
services or with physical product. The input from contractors and consultants have a definite
impact on the finished device. Services may include: design activities, various product
verification/validation activities, sterilization, routine maintenance, and calibration of equipment.

Each manufacturer shall provide adequateresour cesand trained per sonnel to properly assessthe
activities of their contractors and make adjustments as necessary. Contractors and consultants
maybe assessed based on their applicable education, experience, ability, resour cessuch asfacilities
and equipment, list of clients, patents, technical reports, etc. Assessment may include conducting
internal quality audits[820.20(b)(2)]. T her efor e, each manufacturer that ishaving important wor k
done by a contractor should inform the contractor that their quality system and activities may be
audited. These services may includejanitorial, consultants, design work, calibration, sterilization,
laboratory, and maintenance.

I nterface Requirements

At variousstagesof product development the manufacturer may need to interfacewith different
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groups. If a need for this interface relationship arises during the design phase, a plan shall be
developed describing the interface with different groups or activities during the design process
[820.30(b)]. By planning for outside services, and including these provider sin selected design review
meetings, a manufacturer increasesthe probability of receiving a servicethat meetsrequirements.
Also the manufacturer is held responsible for work done by outside contractors or consultants.
Thus, it isinthemanufacturer’sbest interest to keep provider sadequately infor med and to monitor
contractors to ensure that the correct design, production, or process controls are applied to
contractor servicesto ensuretheservice or finished product conformsto its specifications (820.30,
820.50, 820.70, and 820.80).

Process Validation Requirements

Regardless of whether a manufacturer or a contractor performs the actual work, the
manufacturer isresponsiblefor establishing and maintaining contr ol of the process parameter sfor
the validated process (820.75). Established procedures for validation and the validation results
should offer a high degree of assurancethat the process consistently producesan output that meets
pre-established specifications. Validated processes shall be performed by a qualified person(s) and
be documented regardless of whether the manufacturer or an outside contractor performs the
validation activities. For more information see Process Validation, chapter 4.

Device Servicing Requirements

| f amanufacturer contractsfor device servicewith another party, the assessment and selection of
such contractor sshall be done accor ding to 820.50 Pur chasing Controls. Such serviceactivitiesand
reports should be periodically reviewed to assure that the service activities meet GMP servicing
requirementsas briefly described below.

Device servicing performed by contractors and/or consultants shall be conducted using
established proceduresfor performing and verifying that the service meets specified requirements
(820.50 and 820.200). A written report on the servicing shall include:

the name of the medical device serviced;

any deviceidentification(s) and control number (s) used;
the date of service;

theindividual(s) servicing the device;

the service performed; and

thetest and inspection data.

ok wnNE

Each manufacturer should analyze the servicereportsthey receive directly, aswell asthe ones
they receivefrom contractors, using theappropriate statistical methodology r efer enced in 820.100.
It isimportant that this service data be collected and organized such that it can be analyzed to
determine if quality problems exist. See Chapter 15, Complaints, for more details. If the report
represents an event which is reportable to FDA under medical device reporting (MDR)
requirementsin 21 CFR part 803 or 804, theser eportsshall be handled ascomplaintsusing 820.198.

Contract agreementsbetween the manufacturer and contractor sand/or consultantswill vary in

their degree of complexity. The most comprehensive is probably the agreement between the
manufacturer and the contract sterilizer. Thus, the contract sterilization agreement isan excellent
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example of what is involved in setting up a contract between the device manufacturer and a
contractor. Thestepsnecessary for an agreement may belessextensivewith other contractsthan it
iswith the sterilization contract; however, the sterilization contract does provide a good basis for
under standing this contractual agreement.

CONTRACT STERILIZATION

Manufacturers of medical devices frequently use contract sterilizers to provide sterilization
processing for their devicesprior to distribution. Contract sterilization of medical devicesshall be
performed so that the device manufacturer and the contract sterilizer meet the applicable parts of
both the QS regulation and the labeling requirements of 21 CFR 801.

L abeling Requirements

Manufacturersof steriledevicescommonly label devicesassterileat one establishment and ship
them to another facility or to a contract sterilizer for sterilization. Shipments of nonsterile devices
labeled assterileareclearly misbranded and adulterated, and they may bediverted into consumer
channels, thus creating a health hazard. FDA recognizes that this longstanding practice is an
economic necessity for many manufacturers. Therefor e, to meet the needsof these manufacturersin
a way that will also assure the protection of the public health, FDA added Part 801.150(e) to the
Codeof Federal Regulations(CFR). Thispart identifiesthe necessary markingsfor such shipments
and requires a written agreement which specifies the sterilization process. Part 801.150(e) It is
reprinted below:

(e) Asitisacommon industry practiceto manufactureand/or assemble, package, and fully label
adeviceassterileat one establishment and then ship such devicein inter state commer ce
to another establishment or to a contract sterilizer for sterilization, the Food and Drug
Administration will initiate no regulatory action against the device as misbranded or
adulterated when the nonsterile device is labeled sterile, provided all the following
conditions are met:

(1) Thereisin effect a written agreement which:

(1) Containsthenamesand post office addr esses of themanufactur er sinvolved and
issigned by the per son authorizing such shipment and theoperator or personin
charge of the establishment receiving the devicesfor sterilization.

(i) Providesinstructionsfor maintaining proper recordsor otherwise accounting
for the number of unitsin each shipment to insure that the number of units
shipped isthe same as the number received and sterilized.

(i) Acknowledges that the device is nonsterile and is being shipped for further
processing, and

(iv) Statesin detail thesterilization process, the gaseousmixtureor other media, the
equipment, and thetesting method or quality controlsto beused by the contract
sterilizer to assurethat the device will be brought into full compliance with the
Federal Food, Drug and Cosmetic Act.
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(2 Each pallet, carton, or other designated unit is conspicuously marked to show its
nonsterile nature when it isintroduced into and ismoving in inter state commer ce, and
whileit isbeing held prior to sterilization. Following sterilization, and until such timeas
itisestablished that thedeviceissterileand can bereleased from quar antine, each pallet,
carton, or other designated unit is conspicuously marked to show that it has not been
released from quarantine, e.g., "sterilized awaiting test results’ or an equivalent
designation.

Quality System Requirementsfor Contract Sterilization

The sterilization process are performed in compliance with applicable parts of the Quality
System regulation for medical devices because sterilization isa manufacturing process. Thus, the
contract sterilizer isamanufacturer [(820.3(0)] and thedevicemaster record (DMR) shall contain,
or refer to, the location of sterilization process specifications. Process specifications may be
generated by either the manufacturer, contract sterilizer, or by both parties, although overall
responsibility rests with the finished device manufacturer. The device manufacturer isultimately
responsible for assuring that its devices are sterile. The responsibility for specific tasks may be
delegated to a contract sterilizer, but the device manufacturer retainsthe ultimate responsibility.
The contract sterilizer is subject to those parts of the QS regulations that apply to the operations
that it performsfor thefinished devicemanufacturers, e.g., equipment maintenanceand calibration,
in-process controls, and associated record keeping, etc. Thus, both the manufacturer and the
contract sterilizer share the responsibility to comply with the QS regulation in assuring effective
sterilization.

Becausetheresponsibility for effective sterilization is shared between the device manufacturer
and thecontract sterilizer, it isessential that thetwo partiesclearly definein writing thedivision of
responsibility for every aspect of the sterilization process. The QS arrangements between the
manufacturer and the contract sterilizer may bein the same written agreement used to cover the
801.150(e) labeling requirements. It isthe manufacturer'sand contractor'sresponsibility to assure
the agreement is a workable practical document and is followed by both parties. FDA inspects
finished device manufactur ersand contract sterilizer sto determinecompliance. ThefollowingisQS
related information that should be in the written agreement for contract sterilization and
implemented during production, sterilization, and release.

Information Transfer

The manufacturer and contract sterilizer should designate the individual(s) at each facility
responsible for coordinating the flow of information between establishments and for approving
changes in procedures. All technical, procedural, and other information that pertains to the
sterilization processand associated activitiesshould passthr ough thesedesignees. Themanufactur er
and the contractor shall agree to inform one another of any device or process changes, especially
those that may require cycle requalification.

Record Keeping

Documentation such asdevice master record procedures, device history recor ds, etc., to be used
and maintained should be specified. I f changesaremadeto the documentation, both partiesshould
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agree on the manner in which the changes are to be made. These documentation changes shall
comply with QSrequirementsin 820.70(b) and .75(c) for manufacturing and process specification
changes, and with 820.40(b) for changesin device master records.

Process Validation

The device manufacturer has primary responsibility for the validation of the process used to
sterilizeits devices. Commonly, responsibility for portionsof the validation study are delegated to
the contract sterilizer in the written agreement. The manufacturer should work with the contract
sterilizer to assure that the facilities, equipment and processing parameters (including
preconditioning and aeration steps) will provide for effective sterilization and will not adver sely
affect thedevicesor their packaging. Validation isrequired for every device or devicefamily. The
written agreement should identify responsibility for all aspectsof validation and definethecriteria,
frequency, and responsibility for requalification. Likewise, the agreement should identify the
documentation that is maintained for validation studies.

Bioindicatorsand Dosimeters

Theagreement should specify responsibility for placement, retrieval, handling, and processing of
product samplesand any biological, chemical, or physical indicators. Theagreement should include
instructionsfor packaging and shipment of indicator sand samplestotest laboratoriesfor analysis.

L oading Configuration

Theloading parametersfor each lot of device(s) or devicefamily should be specified. Theroutine
product load configuration should conform to the validated load configuration. It is not
recommended that a contract sterilizer mix products from different manufacturersin processing
cyclesunless validation studies have proven the effectiveness of the cycle for those mixes or wor st
case mixes, and the customers ar e informed about the practice.

Preconditioning

Theagreement should addr ess preconditioning requirementsfor exter nal preconditioning and/or
in-chamber conditioning if required by the sterilization process.

Cycle Parameters and Process Control

Thewritten agreement should specify the cycle parameter sto beachieved during processing. After
the process is qualified, the contract sterilizer is responsible for maintaining control over the
processto make certain that process specificationsar eroutinely achieved. Cycle parameter sshould
beclearly defined in written specifications, accur ately monitor ed, and the actual parameter values
achieved during each run should berecorded.

Theprimary manufacturer should producethe product under a quality system, which includes
appropriate environmental control proceduressuch asbioburden control. Thus, theproduct isthe
“same” product asthat for which the original process was developed or specified.

Post-sterilization Handling and Aeration
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Theagreement should addressproceduresfor post-sterilization quar antineof the product before
release for distribution. While waiting for release, the pallets, cartons, or designated unit shall be
marked to indicatethe status of the product; for example, " sterilized: awaiting test results,” or an
equivalent statement. If an aeration period isrequired, it should be specified. Both parties should
acknowledge that the product isnot to be shipped for commercial distribution until it is properly
approved for distribution in accordance with proceduresin the agreement.

If correctly labeled, adevicethat hasbeen sterilized may be shipped to a controlled distribution
point before final release by the manufacturer. Routine distributors are NOT considered to be
" controlled distribution points." Shipmentsto a company war ehouse or to another finished device
manufacturer may be acceptable as long as the manufacturers are able to show that they have
control of theproduct until final releaseand could recall it if necessary. See CFR 801 SubpartsA &
E and QS sections 820.160, Distribution, and 820.80(d), Final Acceptance Activities.

History Records and Review

Both the manufacturer and contractor should agree on the procedures and responsibility for
reviewing and approving the device history records.

Finished Device Release

Theagreement should includedevicerelease procedures. | ndividualsresponsiblefor approving
devicereleasefor distribution should beidentified. A contract sterilizer may handlethefinal release
of abatch of sterilized devices. Themanufacturer should makesure, however, that thisagreement is
part of awritten contract. I n addition, themanufacturer should: audit or have a consultant audit the
contract sterilizer; review the contractor's own QA audit report; or obtain written certification of
compliance to assure that personnel and procedures are adequate to meet the requirements of
820.160, Distribution, and, 820.80(d), Final Acceptance Activities.

Audits of Both Facilities

The device manufacturer should audit his quality system and assure by audits or other means
such asareview of the contractor'sown QA audit that the contractor hasadequate control over the
sterilization process. The agreement should cover the extent and frequency of the audit, corrective
actions, records, confidentiality, and the auditor (s).
Training

Themanufacturer should assurethat theentiresterilization processisperformed and controlled
by properly trained oper ator s. Theagreement should providethe manufacturer accessto applicable
training

recordsduring agreed upon audits.

Nonconfor mance
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Both partiesshould mutually agreetoinform oneanother if thedeviceor processdeviatesfrom
the agreed upon specifications. As appropriate, the nonconformance should be investigated,
evaluated, and, if necessary, correctiveactionsshould beinstituted. Thepartiesshould consider and
agree on conditions requiring corrective action and document all reprocessing. The agreement
should specify theindividualsthat should be contracted regar ding any changesor deviationsin the
manufacturingor sterilization process. It should also specify theindividual at themanufacturer that
should be contacted when product isdamaged to deter mine how the product should be handled at
the contract sterilizer.

It is highly recommended that manufacturers of sterile medical devicesread Sterile Medical
DevicessA GMP Workshop Manual. This publication may be obtained from National Technical
Information Services(NTIS), phone: 703-487-4650. Theorderingnumber is: PB84188713. Asof 7/96
thepriceis$71.50 for a paper copy and $12.50 for a microfiche copy.

FINISHED DEVICE EVALUATION

Finished device inspection istypically a final test and review of safety, performance, labeling,
appearance, and configuration characteristics to assure the device meets the acceptance criteria
established in the DMR. For many medical devices this assurance requires an analysis, electrical
test, mechanical test, or other technical tests. For some simple devices, however, such as eyeglass
frames, avisual or dimensional check may be sufficient to prove acceptability. For both ssimpleand
complex devicesthe manufacturer shall havewritten specificationsor criteriafor determining the
acceptability of thefinished device. It isimportant that thedevicecharacteristicsto beevaluated are
defined and also, wher e applicable, the equipment, environment, and handling pr ocedur eshould be
defined and established.

Sampling Plans

Toshow themanufacturing processisoperatingin astate-of-control, the processmay need to be
validated as explained in chapter 4, Process Validation. Testing product by using a sampling plan
based upon an acceptable statistical rationale may demonstratethat the processcontinuesto operate
in astate of control. A manufacturer should be prepared to demonstratethestatistical rationalefor
any sampling plan used. Plansshould be developed by qualified mathematiciansor be selected from
established standards such as ANSI Z1.4. Copies of this standard may be obtained by writing to:
American National Standards|nstitute, 11 West 42nd Street, 13th Floor, New York City, NY 10036,
or phone 212-642-4900.

All sampling plans have a built-in sampling risk of shipping devices that do not meet product
gpecifications. Each sampling plan can be graphically illustrated to show therelationship between:
the quality of lotssubmitted for sampling inspection and the probability that the sampling plan will
yield a decision to ship the lot. ANSI Z1.4 contains operating characteristic curves for sampling
plans presented in them. These curves can be used to determine the risk each sampling plan
presents.

When sampling plans are used, ther e exists the possibility that a few defective devices will be
shipped totheuser. Thus, manufactur ersshould be awar e of therisksaparticular plan presentsto
themanufacturer and totheuser. Questionssuch asthoselisted below should be consider ed before
selecting a sampling plan.
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. Will the defect be obvious to the user? If not, what are the consequences of using the
defective device?

. What isthe state-of-the-art technology for 100% valid testing of this device?

. Isthetesting destructive?

. Does the competition use sampling?

. What isthe probability of a product liability suit?

. What arethe regulatory consequences?

. Does the marketplace expect or accept devices that have been sample tested and/or
inspected?

Manufactur er sshould recognizethat straightforward logical answer stothese questionsmay not
alwaysbesuitable. Acceptancestatusfor devicesmay beinfluenced by the pricetheuser iswillingto
pay -- 100 per cent testing usually costs mor e than sampling. Destr uctive testing makes 100 per cent
testing impossible. Whether sample testing and inspection of a particular family of devices is
acceptable to the user also changes with technology. Where 100% valid automatic testing is not
feasible, validation of the process and the product with a follow up sampling plan is usually the
preferred method of establishing and maintaining a quality system, which can continuously produce
a device that meets specifications.

Each manufacturer shall establish and maintain proceduresfor rework, toincluderetesting and
reevaluation of the nonconforming product after rework, to ensure that it meets its current
approved specifications. Rework and reevaluation activities, including a determination of any
adver se effect from therework upon the product, shall be documented in the device history record
(DHR) [820.90(b)(2)].

When a device fails testing, it should not be repeatedly retested until it passes. The problem
should be corrected. If a manufacturer's acceptance procedures allow acceptance after repeated
testing and rework, there should be a valid basisfor such an acceptance procedure. Failed devices
shall be identified and segregated from acceptable devices and from the flow of the production
process.

L abeling and Packaging I nspection

The manufacturer shall establish and maintain procedures to control labeling. This control
includesthelabel’ sintegrity, inspection, storage, control numbers, and labeling related oper ations
(820.120).

Themanufacturer shall control labeling and packaging operationsto prevent labeling mixups.

Thelabel and labeling used for each production unit, lot, or batch shall bedocumented inthe DHR
[820.120(d)]. Where a control number isrequired by 820.65, that control number shall be on, or
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shall accompany, thedevicethrough distribution [820.120(€)]. The DHR shall includeor refer tothe
location of the primary identification label and labeling used for each production unit [820.184(e)].

Themanufacturer shall ensurethat the device packaging and shipping containersare designed
and constructed to protect the devicefrom alteration or damageduring the customary conditions of
processing, storage, handling, and distribution (820.130, Device Packaging). This may include
container sand packaging examination asapplicableto assurethey arenot damaged or misbranded.
All devices shall havethe correct labels, packageinserts, and/or manuals as specified in the DMR.

Records

A DHR is a compilation of records containing the production history of a finished device
[820.3(i)]. However, procedures for establishing and maintaining DHR shall be developed. These
records demonstrate the device is manufactured in accordance with the DMR. The DHR shall
include or note the location [820.80(€e), 820.184] of:

. dates of manufacture;
. quantity manufactured;
. quantity released for distribution;

. acceptance records demonstrating the device is manufactured in accordance with the
DMR,;

- date of acceptance

- results of acceptance activities

- signatur e of person(s) perfor ming acceptance activities
- wher e appropriate, equipment used

. primary identification label and labeling used for each production unit; and
. any deviceidentification(s) and control number (s) used.

The DHR should be reviewed before distribution because these records ar e used to show that
finished devices are manufactured in accor dance with, and meet, the specificationsin the DMR.

Beside these requirements, some device manufactur er s should fulfill an additional traceability
requirement if their deviceisintended for surgical implant intothebody or to support or sustain life
and whose failureto perform when properly used in accor dancewith thelabel instructionsfor use
can bereasonably expected toresult in asignificant injury totheuser. For thesedevicesprocedures
shall be established and maintained to identify a control number for each unit, lot, or batch of
finished devices and, where appropriate, components. The control number is used to trace a
defective lot and facilitate corrective action. Identification of devices shall be documented in the
DHR (820.65).

Product Release
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Finished devicemanufacturer sshall have sufficient controlsto assurethat only devicesthat have
passed test and inspection are released as discussed in chapter 14, Storage, Distribution and
Installation. The manufacturer shall establish and maintain procedures for identifying product
during all stages of receipt, production, distribution, and installation to prevent mixups (820.60).
Each manufacturer shall establish and maintain procedur esfor finished deviceacceptancetoensure
that each production run, lot, or batch of finished devices meets acceptance criteria. To prevent
mixups, not-yet-accepted and r g ected devices shall be controlled to prevent mix up with devicesthat
havebeen through final evaluation and accepted for release [820.80(d)]. M ethods of controlling non-
releasable product include storage location, boxing, or manifest tagging. Thedesired end result isto
assureoperationsarein astate-of-control. Finished devices should not bereleased for distribution
until:

the activitiesrequired in the manufacturers DMR are completed;

the associated data and documentation are reviewed,
thereleaseisauthorized by the signature of a designated individual(s); and
theauthorization is dated.
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EXHIBITS

Examples of forms that may be used for purchasing, accepting, receiving, and inspecting
componentsar e exhibited at the end of thischapter. These examples show thetypes of information
required by the Quality System regulation. Proceduresand formsfor a particular situation may be
mor e or lesscomprehensivethan these, and may assume other formatsor arrangementsaccording
to need.

Pur chase of Components

Thisexhibit isaspecification for purchasing azener diodeand istypical of devicemaster record
documentsthat ar e used to purchase components. This spec describesthe diodein sufficient detail
for the correct part to be procured.

Acceptance of Components

Thisexampleisintended asan acceptance procedur ethat may befollowed by a small to medium
size manufacturer. The procedur e has space for the number, revision level, and a blank for " ECN
History.” The history blank is for adding brief notes about changes that have been made to this
procedure. Included as part of this procedureis a " Receiving History Log" which immediately
follows the procedure. The other forms mentioned in the procedure are not reprinted; however,
similar formsareincluded with the" Procedurefor Receivingand I nspection of Material" described
below with the example located immediately following the " Recelving History L og.”

Material Receiving and I nspection Procedure

Thisdocument isa mor e extensivereceiving procedur ethan the one discussed above and it can
be used by a medium to large manufacturer. As part of this procedure you will note an extensive
revision record section. Also, part of the procedureisa flow chart which outlinesthe stepsin the
procedure and the branches for each step. Next is a " Daily Report of Goods Received" which
includes the supplier name, quantity received, lot number or item number, purchase order or
requisition number, and information on wher etheitem was sent. Thenext item in theprocedureisa
" Receiving and I nspection Report” which containsinfor mation about theitem and thesamplingand
testing performed on theitem. Thereport includesan acceptance or rgjection slot alongwith a space
for the cause for reection. The procedure continues with a " Daily Inspection Log" which is a
summary of theitemsreceived and their disposition, either accepted or rejected. Finally, aspart of
the procedure, we find examples of the decals to be used to accept, reect, or quarantine the
incoming items.

| dentification Decals and Forms

Examples of decals and travelers used to identify materials, components and in-process
assemblies are exhibited. Two of the decals deal with components and can be used as a means of
assuring proper disposition of theseitems. A " Material Lot | dentification” isexhibited which isused
to identify components in a container. This form has space for, among other information, lot
number, expiration date, quantity in the subject container, date it was issued to stock, and the
per son who received the container. Thefinal examplein thisgroup isa” Stock Requisition” form,
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used whenever itemsare being released from stock to production. Thisform containsinformation
such as, part number, quantity ordered and issued, and lot number. Notethat part of thisform is
used toindicate if theissued item isto replace a defective item.

Receiving Rej ection Notice

Thisform isused when incoming components and materialsarerejected and includes sections
for theinspector’sreport listing the sampling plan, specification tested for, number of defects, and a
description of the defects. There is a section for a preliminary review, if necessary, and finally a
section for theMaterial Review Board (M RB) decision on thedisposition of thereg ected lot. A MRB
may accept temporary deviations that do not affect safety and effectiveness. These deviations or
changesshould beapproved by theMRB or other designee. MRB activitiesshould be performed per
awritten procedureand otherwise meet GMP requirements. The MRB should not change a device
master record (DMR) drawing or beused asa substitutefor theprimary change control system of a
manufacturer.
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Sheet 1 0of 1
TITLE: IN4278 ZENER DIODE SPECIFICATION NUMBER

Drafted by App. Date
REV. ECN History Date

1. SCOPE: Thisspecification describesaone-watt zener diodeused for voltagereferencein the
XYZ Stimulator.

2. ELECTRONIC CHARACTERISTICS
2.1 Zener Voltage: 3.1vdc @ 76 madc
2.2 Maximum Zener Impedance: 10 ohms @ 76 madc
2.3 ReverselLeakage Current: (25%) 100 microamps (max) @ | vdc

3. TESTING: All diodes shall meet the requirements of JANTX IN4278 as specified in
MIL-S-19500/127G.

4. PHYSICAL CHARACTERISTICS
4.1 Diodesshall be packaged in a void-free silicone case.
4.2 Leadsshall bereadily solder able.

5. MARKING
5.1 The cathode shall beidentified by a color band.

5.2 An identification number and lot number or date code shall represent a specific
manufacturing period.

5.3 All markings shall be permanent such that cleaning solutions will not remove the
markings.

6. CERTIFICATION

6.1 A certification of compliancewith thisspecification and atest data sheet must accompany
each lot shipped.

6.2 Certification must include a statement that no changes have been made in materials or
physical or electrical characteristics.

7. APPROVED SUPPLIERS
7.1 XXXXXXXXXXXXXXXXXXX
XXX XXX XXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXX
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TITLE: ACCEPTANCE OF COMPONENTS Sheet 1 of 3

No. Rev. ECN History

Drafted by App. by Date

1.0

20

21

22

2.3

24

2.5

2.6

3.0
31

SCOPE

These proceduresareto befollowed in thereceipt, inspection, and storage of product such as
raw materials, components, parts, manufacturing materials, etc., used in the manufactur eof the
XYZ Stimulator, a device that does not require traceability per 820.65.

RECEIVING

All incoming shipments must be examined for external signs of damage. If the shipment is
damaged, immediately notify Purchasing and move the shipment to the unloading Hold area
until disposition isdecided by Purchasing.

Upon receipt, check each shipment against the corresponding purchase order and verify
identity and quantity. The purchase order may include, reference, or have attached purchase
specifications.

Enter the appropriate data into the Received Goods L og for each shipment received.

After completing thedataentry, attach ayellow " HOLD" tagtothe product and immediately
movetheproductsto thereceiving quarantinearea. Thepink copy of the purchase order must
accompany the product.

Notify Quality Control when materialsrequiringinspection arereceived in thequarantinear ea.
Thisinformation isobtained from the device master record specification for theitem ordered.

Quality control shall, after examining the product for damage and identity, move the
product, etc., to beinspected to the Receiving I nspection area.

INSPECTION

Pull theinspection history filefor the product to beinspected. Thisfile containsthe Receiving
History form and inspection procedure. Enter the appropriate data from the purchase order
onto the Receiving History form and perform the inspection per the procedure.

10-24



Sheet 2 of 3

3.2 TheQC manager shall assign afivedigit lot number to each supplier lot received and enter the
number on the Receiving History form.

3.3 After theinspection is completed, enter on the Receiving History form:
a. thequantity accepted and sent to stock;
b. thequantity reected; and
c. your signatureand the date.

4.0 DISPOSITION

4.1 Receiving and test datafor each shipment are sent to thedesignated individual for review and
the decision regar ding the acceptability of thelot.

4.2 For accepted product, enter the quantity accepted, date accepted, and lot number on a green
"ACCEPTED" tag, attach thetag to the product, etc., and moveit the stockroom.

4.3 For rgected product attach ared "REJECTED" tag to theregected product and complete a
Regjected Material form. Placeall regected product in ther g ected quarantineareaand forward
the Regjected Material form to Quality Engineering for disposition.

5.0 STOCKROOM

5.1 All itemsentering the stockroom must be accompanied by a green " ACCEPTED" tag.

5.2 Components and other materials shall be stored and issued per SOP 17320.

5.3 Componentsand other materialswill beissued from the stockroom on afirst-in, fir st-out basis.
All materialswith alimited shelf life or requiring controlled storage conditionswill be stored
appropriately per SOP 17321.

Note: Sheet 3 isthe Receiving History log for this procedure. The other forms mentioned in this

procedurearenot reprinted. However, similar formsareincluded with another procedurelocated
later in thischapter.

Sheet 3 0of 3
RECEIVING HISTORY RECORD
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Description

Purchase
Order #

Lot
#

Date
Rec'd

Supplier

Lot
Size

Quantity
Accepted

Quantit
y
Rejecte
d

Inspec

Date

Comments
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DRAFT BY NUMBER PA-1004

APPROVED SHEET 10F 9

TITLE PROCEDURES FOR RECEIVING AND INSPECTION OF MATERIALS
(Receiving and Inspection Report Procedures (R.I.R)

PURPOSE This procedure outlines the activities and responsibilities involved in the receipt and inspect
purchased product.

SCOPE This procedure applies to the receipt and initial evaluation of incoming components, material
other product; preparation of thereceiving and inspection report; quarantining of received item
the inspection and accept/r g ection of items.

CONTENTS
1. Procedure
2. Flow Chart
3. Sample Forms

REVISION RECORD

REV. DESCRIPTION ORIGINATOR QA OPER.
MANAGER
A ORIGINAL ISSUE
B REVISED
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SHEET 20F 9

1.0PROCEDURES FOR RECEIVING AND INSPECTION

1.1  Responsibilities of Receiving Clerk.

111

112

113

114

115

Sign for itemsreceived.

Verify numbers of packages, check for obvious shipping damage and
verify identification of packagesto bill of lading.

Record information in receiving log and assign sequential receiving
number.

Obtain packing dip from container of items.

A. Attach to bill of lading, if available.

B. Stamp receiving date on package dip.

C. Obtain receiving copy of purchase order from file.

D. Verify count, hidden damage and identification of itemsto packing
dip.

If thereisa problem, refer information to supervisor for resolution.
E. Circlequantity on packing dip.
F. Record receiving number on packing dlip.
Production items.

A. Preparepart 1 of therecelving and inspection report (RIR). Use
receiving number as RIR number.

B. Record receiving number on yellow quarantined tag and attach to
item.

C. Move partsto quarantine area.
D. Send RIR to inspection.

E. Send packing dlip to purchasing.
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1.2

116

SHEET 30F 9
Non production items.
A. Send packing dlip to purchasing.

B. Movematerial as per purchaseorder.

RESPONSIBILITIESOF RECEIVING INSPECTION

121

122

1.2.3

124

125

1.2.6

1.2.7

1.2.8

1.29

Receive RIR.

Obtain partsfrom quarantine area.

Obtain necessary instruction documents, such as specification sheets and
purchaseordersfrom Q.C. filesand uncontrolled drawingsfrom engineering
files.

Perform inspection in accordance with instructions.

Record results of ingpection on part |1 of RIR, sign, and date.

Fill out inspection log.

Fileoriginal of RIR by receiving number.

If incoming materials ar e accepted:

A. Prepare green approval tag and attach tag to container, or item as
appropriate.

B. Destroy yellow quarantinetag.

C. Return partsto quarantine area.

D. Discard pink copy of RIR.

E. Send yellow copy of RIR to material handler.

If incoming materials are non-confor ming:

A. Preparered regection tag and attach to container, or item, asappropriate.
B. Destroy yellow quarantinetag

C. Return partsto quarantine area.

D

. Send pink and yellow copies of RIR to purchasing.
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Shipment arrives

Sheet 4 of 9

ok

Receiving clerk:
1.
2.

Sign for items received

Verify no. of packages,

check for damage,

check identity against bill of lading
Record information in receiving log &
assign sequential receiving number
Attach packing slip to bill of lading
Stamp receiving date on packing slip

OK? No

Receiving Dept. copy of P.O.

Yes

!

W

Receiving clerk:
1.

Open pkg., verify count, identity to
packing slip and P.O. and check for
hidden damage

Circle quantity on packing slip
Record receiving no. on packing slip

No—»

Contact supervisor
to resolve

Yes

No—»

Dispose of material
as per P.O.

Yes

v

Receiving clerk:
1.
2.

Prepare part 1 of RIR
Record receiving no. on yellow
quarantine tag and attach to item

Goods
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Goods

v

‘ Quarantine

RIR

Instruction manuals, etc. }—»

Yellow

Receiving inspector:

1. Perform inspection in accordance with

instructions

2. Record results on part 2 of RIR; sign &

date RIR
3. Fill out inspection log

1. Prepare &
attach red

No-»! rejected tag

Yes

v

2. Remove
yellow tag

Sheet 50f 9

Pink &
Yellow———
RIR

Receiving inspector:

1. Prepare green approved tag & attach

to container, item, etc.

2. Remove & destroy yellow tag

Yellow
tag

v

Pink
RIR

v

Trash F—

RIR

Material handler

Goods ‘

Yellow
tag

Goods

Quarantine
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Receiving Clerk Date Sheet No. 6 0of 9
No. P.O.OR | Charge
Received From Via Pkgs. | Weight | Quantit Description of Goods Reg. No. Paid Delivered to

y

Remarks:
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RECEIVING & INSPECTION REPORT

Sheet 7 of 9

No. A
PART I - RECEIVING
SUPPLIER: P.O. NO: Date:
Qty. Rec’d. Part No. Spec. No.
Description
Remarks
PART Il - INSPECTION | nspected by
Sample Lot Conformance to Specifications

YES NO YES NO
Lot Size Physical Damage . Electrical .
SampleQty. Markings o Dimensions .
Accepted Date Reected _ Date

Placein Stock

Forward to Next Operation

Causefor Reection

PART |11 PURCHASING
Rejected Parts Disposition

Return to Supplier

Comments:

Conditional Acceptance Approvals

Remarks: Mfg.

Eng.

Q.C.

DAILY INSPECTION LOG
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Sheet 8 of 9

DAT

RIR
NUMBE

ACC-
REJ
REJ/AC
C

SD

DATE

RIR
NUMBE

ACC-REJ
REG/ACC
SD

COMMENTS
SPECIAL DISPOSITION
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QUARANTINED

RIR

APPROVED

RIR

Product or Material

Part or

Spec #

Quantity

Author

Date

Remarks

REJECTED

By Quality Control

Product or Material

Part or

Spec #

Quantity

Author

Date

Remarks
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MATERIAL LOT IDENTIFICATION

PART
NO.

DESC.

REV.

LOT CONTROL NO.

EXPIRATION DATE

QTY. THISCONTAINER

DATE TO STOCK RECEIVED BY__
TRACEABLE COMPONENT TRACEABLE COMPONENT
MUST BE ISSUED Part No.
BY LOT NUMBER! Desc.
RECORD LOT NUMBERSON Lot Control #
ISSUING DOCUMENT ! Quantity

STOCK REQUISITION

For Dept. Date
Isthismaterial for: [ ] Replacement of Defective Mat’l [ ] Bulk Issue [ ] Sales Order No.
N.O.D. # []1Test Inv.
[1KitError [ 1 ECN No. [ ] Other
BACK LOT
PART BIN Posted ORDER ISSUED | ORDER | CONTROL
NUMBER CTRL QTY. QTY. QTY. NUMBER
IF STOCK-OUT ITEMSTO BE BACK ORDERED CHECK BOX [ ]
FILLED BY
PRODUCTION CONTROL
REQUISITIONER APPR’L DATE
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RECEIVING REJECTION NOTICE

No

VENDER NAME

PART NUMBER

PART NAME
P.O. NUMBER QUANTITY RECEIVED
DATE RECEIVED RECEIVING NUMBER DATE INSPECTED INSPECTOR CROSS/REF.

INSPECTOR’S REPORT

SAMPLE PLAN NUMBER OF
ITEM SPECIFICATION DEFECTS DESCRIPTION OF DEFECTS
FOUND
AQL SAMPLE ALLOW
SIZE DEF
CHECK DISPOSITION EXPLANATION
RETURN TO SUPPLIER
USE ASIS
MATERIAL REVIEW BOARD
OTHER
Q.C. DATE | M.C. DATE | PURCHASING DATE
CHECK DISPOSITION OF LOT :-II\-I\E/'\(QI?VED |AN'\<I/(())LEI\\I/-II;SD MRB AUTHORIZATION
MRB SIGNATURE DATE
REJECTED RETURN TO SUPPLIER Q.C.
FOR REPAIR OR REPLACEMENT
USE ASRECEIVED PER LIMITATIONS ENG.
LISTED OND.E.O
USE ASRECEIVED. SEE LIMITATIONS OTd—lE
LISTED UNDER COMMENTS
ACCEPT PENDING SPECIFICATION
CHANGE PERE.O
SCREEN AND/OR REWORK BY
PURCHASING NOTIFY SUPPLIER OF COST
OTHER (SPECIFY BELOW UNDER
COMMENTS)
COMMENTS

Acceptance for future shipmentswill depend on proper completion and return of thisreport by supplier within 14 daysto

CAUSE OF DISCREPANCY

CORRECTIVE ACTION TAKEN
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EFFECTIVE DATE

SIGNATURE & TITLE

DATE
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LABELING REGULATIONS

Medical devicesin commercial distributionintheU.S. shall be properly labeled accordingtolaws
and regulations enforced by the Food and Drug Administration (FDA). Specific labeling
requirementsfor medical devices are contained in:

* TheFederal Food, Drug, and Cosmetic (FD& C) Act;

» TheFair Packaging and Labeling Act;

11-1



* TheRadiation Control for Health and Safety Act;

» Title21 of the U.S. Code of Federal Regulations, Part 801 for general devices, and Part 809
for in vitro diagnostic products;

o Title21 of theU.S. Code of Federal Regulations, Part 812.5 for investigational devices;

» Title 21 of the U.S. Code of Federal Regulations, Part 820 for design and manufacturing
controlsfor labeling; and

o Title 21 of the U.S. Code of Federal Regulations, Part 1010 - Performance standards for
electronic products. Also see Parts 1020 and 1040.

Section 201(k) of the FD& C Act definesthe term " label” as" a display of written, printed, or
graphic matter upon theimmediate container of any article...." Under Section 201(l) of the FD
and C Act, theterm " immediate container” doesnot includeapackageliner. Any word, statement,
or other information appearing on the immediate container should also appear on the outside
container or wrapper, if any, of theretail package or beeasily legiblethrough the outside container
or wrapper. Thelabel isnot required to appear on the shipping carton.

Section 201(m) of the FD& C Act defines the term " labeling” as all labels and other written,
printed, or graphic matter: (1) on the device or any of its containers or wrappers, or (2)
accompanying thedevice. Theterm appliesany timewhilethearticleisin inter state commer ce, or
being held for sale after shipment or delivery in interstate commerce. Theterm " accompanied” is
interpreted liberally. It extends to posters, tags, pamphlets, circulars, booklets, direction sheets,
fillers, etc., that may be displayed in proximity to the article or shipped to the user beforeor after
shipment of the device.

Thedistinction between labeling and advertising, while both draw attention to thearticleto be
sold, is often nebulous or superficial. Both are forms of publicity and are used for an identical
purpose. An appellate court described therelationship between thetwo asfollows: " M ost, if not all,
labeling is advertising. The term 'labeling’ is defined in the Act [section 201(m)] as including all
printed matter accompanying any article. Congress did not, and we cannot, exclude from this
definition printed matter which constitutes advertising.”

Section 502(f)(1) and (2) of the FD& C Act requiresthat devicelabeling bear adequatedir ections
for use, operating and servicing instructions, and either adequate war ningsagainst usesdanger ous
tohealth, or information necessary for the protection of users. All devicesrequiredirectionsfor use
unless specifically exempted by regulation. Conditionsfor exemption from thisrequirement arein
21 CFR 801, Subpart D.

Misbranding

Section 502 of the FD& C Act containsthemisbranding provisionsfor drugsand devices. It states
adeviceismisbranded under a number of different circumstances, including:

* ltslabelingisfalse or misleading.

» |tspackagingdoesnot bear alabel containingthenameand place of businessof themanufac-
turer, packer, or distributor, and an accur ate statement of the quantity of contents.
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* Words, statements, or other required information are not prominent on the labeling or are
not stated clearly.

* Itisintended for human use, and thelabel failsto bear the nameand quantity or proportion
of any nar cotic or habit-forming substance contained in the product, and failsto display the
statement, " Warning: may be habit forming."

» Itslabel doesnot contain adequate directionsfor use. Theseinclude warningsagainst usein
certain pathological conditions; against use by children where its use may be dangerousto
health; and against unsafe dosage, methods, duration of administration or application unless
exempt asunnecessary to protect the public health.

* It is dangerous to health when used in the dosage or manner, or with the frequency or
duration prescribed, recommended, or suggested in the labeling.

* |t doesnot comply with the color additive provisions listed under Section 706 of the FD& C
Act.

The Medical Device Amendments expanded the authority of the FD& C Act over misbranded
medical devices. These amendments contain further circumstances under which a device is
misbranded:

* Thedevice's established name (if it has one), namein an official compendium, or including
common or usual name, isnot printed prominently in type at least half aslarge as used for
any proprietary name.

* The device is subject to a performance standard and it does not bear the labeling
requirementsprescribed in that standard.

» Thereisafailureor refusal tocomply with any requirement prescribed under Section 518 on
notification and other remedies; failureto furnish material or information requested by or
under Section 518; or failureto furnish any materialsor information requested by or under
Section 519 on records and reports.

* The device is commercially distributed without FDA concurrence on a 510(k) premarket
notification submission.

False or Misleading L abeling

Section 502(a) statesthat adrug or deviceismisbranded if itslabeling provesfalseor misleading
inany particular. It isnot anecessary condition that thelabeling should beflatly and blatantly false
for the FDA to take action. The word "mideading" in the FD&C Act means that labeling is
deceptiveif it creates or leadsto afalse impression in the mind of areader. A " falseimpression”
may result not only from a false or deceptive statement, but may be instilled in the mind of the
purchaser by ambiguity and indirection. It might be caused by failure to inform the consumer of
facts that are relevant to those statements actually made. In other words, the label that remains
silent asto certain consequences may be as deceptive asthelabel that contains extravagant claims.
Examples of misleading labeling include: ambiguity; half truths; trade puffery; expressions of
opinion or subjective statements; and failuretoreveal material facts, consequencesthat may result
from use, or the existence of difference of opinion.
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In the past, labeling found by the agency to be objectionable has featured such practices as:
deceptive pictorial matter; misleading testimonials; misleading lists of parts or components; and
brand or tradenamesinstead of " established names" (see Sections201(h), 502(e)(2), and 508 of the
FD& C Act). Examples of falserepresentations are:

* incorrect, inadequate or incomplete identification;

* unsubstantiated claims of therapeutic value;

* inaccuracies concer ning condition, state, treatment, size, shape, or style;

» substitution of partsor material;

» subjectiveor unsubstantiated quality or performance claims; and,

» useof theprefix U.S. or other similar indication suggesting gover nment or agency approval or
endor sement of the product.

Adequate Directionsfor Use

Title21, CFR Part 801.5, defines " adequate directionsfor use" as" directionsunder which the
layman can use a device safely and for the purpose for which it isintended.” See Part 801.4 for a
definition of " intended use."

Among other reasons, directions for use may be inadequate because there is partial or total
omission or incorrect specification of one or mor e of the following items:

» Statement of all conditions, purposes, or usesfor which the deviceisintended. Thisincludes
conditions, purposes, or usesfor which it isprescribed, recommended, or suggestedinitsoral,
written, printed, or graphic advertising. Thisstatement alsoincludesconditions, pur poses, or
uses for which the drug or device is commonly used. These statements should not refer to
conditions, uses, or purposesfor which thedrug or device can be used safely only under the
supervision of apractitioner licensed by law; those conditions, uses, and pur posesmay only be
referred to in advertisementsdirected to a licensed practitioner.

* Quantity of dose including usual quantities for each intended use and usual quantities for
persons of different ages and physical conditions.

* Frequency of administration or application.
* Duration of administration or application.

* Timeof administration or application in relation to meals, onset of symptoms, or other time
factors.

* Preparation for use, adjustment of temperature, or other manipulation or process.
Prescription Devices

L abeling exemptions for prescription devices are in 21 CFR Part 801.109. These are devices
which
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because of a potential for har mful effect, potential for misuse, or the collateral measur esnecessary
to use, arenot safe except under the supervision of a practitioner licensed by law. Hence" adequate
directionsfor use" cannot be prepared for thesedevices. They areexempt from Section 502(f)(1) of
the FD& C Act provided that all conditions specified in the labeling regulation are met.

These conditions state that the device shall bein the possession of a person, or hisor her agents,
or employees regularly and lawfully engaged in the manufacture, transportation, storage, or
wholesale distribution of prescription devices, or in the possession of a practitioner such as a
physician, dentist, or veterinarian licensed by law to use or order the use of these devices. These
devices can be sold only to, on the prescription of, or by order of such practitioner for usein the
cour se of their professional practice.

Thelabel of the prescription device, other than surgical instruments, isrequired to bear:

» the statement " Caution: Federal law restricts this device to sale by or on the order of a
", theblank to befilled with theword " physician”, " dentist” , " veterinarian”, or with
thedescriptivedesignation of any other practitioner licensed by thelaw of the Statein which

he or she practicesto use or order the use of the device; and

» themethod for itsapplication or use.

Labeling on or within the package from which the device is to be dispensed shall also bear
information for use under which practitionerslicensed by law to administer the device can usethe
device safely and for the purposes for which it is advertised or represented. This labeling
information includesindications, effects, dosages, r outes, methods, frequency, and dur ation. Safety
labeling includesrelevant infor mation on hazar ds, contraindications, side effects, and precautions.

When a device is capable of producing seriousinjury, even when used by a person thoroughly
familiar with its operation, the directions for use shall provide detailed information. FDA has
specific regulations on the labeling of intrauterine contraceptive devices, 21 CFR 801.427, and for
diagnostic x-ray devices, 21 CFR 1020.30(h). In addition, FDA has issued general guidances for
labeling certain devices, i.e., transcutaneous electrical nerve stimulators and electronic muscle
simulators.

Where appropriate, directionsfor use should be supplemented with adequate war nings against
the use of the drug or device under certain conditions. Any caution statement, similar to the
directionsstatement, may appear in thelabeling of the product; it isnot necessary that it beprinted
on the label. In each instance, the responsibility for the adequacy of the warning statement
appearing on the labeling rests with the manufacturer or distributor. For some devices, thereare
national consensusstandar dsthat specify that certain caution statementsbeon thedevice. Thereis
no list of prescription devicesin the CFR.

Sterile Devices

Special attention should be given to thelabeling of sterile devices. For example, sterility may be
needed only for a portion of certain devices and this condition should clearly be identified in the
labeling. Devicesthat arenot sterilein their entirety should belabeled to properly inform user swhat
isactually intended tobe" sterile" in the package. For example, apossiblelimiting statement might
be:
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" Caution: Only thefluid path of thisset issterileand nonpyrogenic. Donot usein asterileor aseptic
area without proper precautions.”

The label of multi-device kits or packages containing a combination of sterile and nonsterile
productswill be consider ed to be false or misleading if it impliesthat all contentsare sterile.

Some devices areintended to be sterilized by the user before use. In thissituation, the labeling
should provideadequateinfor mation about a suitablemethod of sterilization and any precautionsor
safeguar dsto be followed. For example, the labeling should describe any:

» gpecial cleaning methods required;

» changesinthephysical characteristicsof thedevicethat may result from r eprocessing which
affect its safety, effectiveness, or performance; and

* limit onthenumber of timesresterilization and reuse can be donewithout affecting the safety
or effectiveness of the device.

In the case of single-use sterile devices, many manufacturersinclude labeling to advise against
resterilization and reuse. Somedevicesarenot designed or constructed to berecleaned, and may not
be capable of withstanding the necessary recleaning and resterilization procedures. Wherereuseis
common practice, manufactur er sareencouraged to providetheinfor mation described in theabove
list.

The need for users to have instructions on how to open a sterile device package to avoid
contamination of thedevice also needsto be evaluated. When necessary, such instructionsshould be
included in the labeling.

If amanufacturer modifiesa device, the manufacturer should alsoreview thelabelingtoensure
that it reflects current revisions and specifications. Thus, change control forms should contain a
check off box for labeling and packaging. Some manufacturers identify labeling with a drawing
number plusarevision codeor dateasan aid in identifying current labeling. The packageinsert or
other labeling for in vitro diagnostic products is required to contain the revision date [21 CFR
809.10(b)(15)].

Shelf-life dating solely for package integrity and sterility is not usually required for general
medical devices. There may be a need for expiration dating when a particular component of a
device, such asabattery or diagnostic reagent, hasafiniteuseful life. Labelingfor in vitrodiagnostic
devices[809.10 (a) and (b)] requiresan expiration date or some other meansby which usersmay be
assured of quality at thetimeof use. Thisrequirement appliesto both sterileand nonsterilein vitro
diagnostic devices.

Although not required by regulation, most manufacturer sof complex devicesand steriledevices
voluntarily use lot or serial numbers for production control and, if the need arises, to expedite
failureinvestigations, repairs, modifications, or recalls. Lot, batch, or other control numbersare
required for:

* implantable and life sustaining devices [820.65, Traceability];

e some products subject to radiological health standards [1002.30(b)(1), Records to be
maintained by manufacturers|; and
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* invitrodiagnostic devices[809.10(a)(9), Labeling for in vitro diagnostic products].

DESIGN OF LABELING

Various sections of the Quality System (QS) regulation have an impact on labeling including:
section 820.30, Design contr ols; section 820.80, Receiving, in-process, and finished device acceptance;
and section 820.70(f), Production and Process controls, which requires buildingsto be of suitable
design and have sufficient space for packaging and labeling operations. Section 820.120 dealswith
specific requirements for device labeling. These sections apply controlsto the labeling content to
meet the needs of theuser and patient, aswell asto meet thelabeling specificationscontained in the
devicemaster record. Applyingtheregulationstothephysical design applicationsof labeling assures
legibility under normal conditionsof use over the expected life of thedevice. It also helpsassurethe
proper inspection, handling, storage, and distribution of labeling. The requirementsin 820.30(c),
Design input, addressthe intended use of the device, and the needs of the user and patient.

Labeling includes equipment labels, control labels, package labels, directions for use,
maintenance manuals, etc. Thedisplayson CRTsand other electronic message panelsar econsider ed
labeling if instructions, prompts, cautions, or parameter identification information are given.

Adequatelabeling for amedical devicerequiresproper design and procur ement of thelabelsand
labeling. Design includes gener ating the content of labelsand labeling and making surethe content
meets FDA requirements aswell asthe needs of the customer. To achieve these goals a number of
concepts must be kept in mind such as: writing to the reader, referring to the actual device in
labeling, obvious identification of the controls used, etc. Design controls for label integrity are
discussed later.

There are some basic guidances, rules, and practicesthat can be used to immediately improve
writing. Thefollowing paragraphswill discussthem, with emphasison how they can beused tomake
labeling clear and comprehensible.

As an essential aid, writers are encouraged to obtain a copy of 40,000 Words published by
Webster’sNew World Dictionary or asimilarly titled book by any of ther eference-book publishing
companies. Most of thesereference books have about four pages of punctuation rules. Using these
pages of rulescan immediately improve not only the styleand clarity but also the accuracy of your
writing. Writers are also encouraged to obtain and use a standard college-level text on technical
writing.

Writeto the Reader

The most serious problem isthat writerstend to writeto themselves. Their material isclear to
them so they mistakenly think it is as clear to others. For example, the sensitivity control on an
instrument iscalled " gain" control on page one of theinstruction manual, " amplitude" control on
pagetwo, and " level" control in thenext section. Further, thephotograph in theintroduction shows
the same control with a call-out identification notelabeled " Signal Adjust." Nowonder reader sget
confused! Yet theauthor of theexampleknew what hewastryingtowriteabout and, most certainly,
he waswriting to himself.
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When writing labeling, especially for an over-the-counter (OTC) device, the author must know
thereading level of thetar get audience. If dataon reading levelsisnot available, thismay necessitate
reader interviewsto establish areading level for the target audience. If the device is designed for
home use, a useful guideis Write It Right available through DSMA.

Refer to Actual Device

One simple way to reduce control identity confusion as described above, reduce other types of
labeling errors, and increaseclarity isfor author sto keep alabeled instrument, kit, or photograph(s)
nearby and refer toit asthey write. It iseasier to write the truth when you know the truth. Make
surethe terminology and descriptionsin the labeling match that on the actual device. It isbest to
always use the samettitle for each given item or control throughout the manual, insert, label, and
advertisement. Likewise, the sametitle should beused in charts, figures, or screen displayssuch as
cathode-ray tubes, LCD panels, etc. Remember to write to your intended readers, write with a
labeled device or photographsin sight, and use consistent titles.

Obvious I dentification of Controls

Becausethetitleof controlsor other itemsin screen displaysand other labeling should be exactly
thesameasin thelabelson equipment, reagents, accessories, etc., authorsmay need to develop and
use an appropriate correlation technique for corresponding titlesin instruction manuals, package
inserts, etc. One common and simple technique is to use all capitals for the titles of controlsin
labeling. For example:

OFF <=eo ON

PONER SW TCH PRESS FOR HEAT READY LAMP

The associated text, for example, might state:

Flip the POWER SWITCH to ON.
I n about three seconds, the READY LAMP will illuminate.
Now pressthe HEAT button to switch the heater on.

With this correlation technique, the words" on" and " off" are capitalized in the labeling only
when they actually appear on the instrument control panel. Note that "ON" is capitalized in
"POWER switch to ON" asthe actual switch has" POWER," "ON," and " OFF" printed by it.In
contrast, notethat "on" isnot capitalized in the statement " to switch the heater on" asit isnot a
label of a control on the device. Also, be careful to use a simple correlation system that isreadily
apparent to the intended audience.

Don't Distract Reader

Readersarevery busy trying to learn how to use a new device. They should not be annoyed by
any unnecessary distractions such as:

» changesin format,
* unusual typeface,
* incorrect page numbers, and
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* incorrect figure numbers.

For apersontryingtoreadinahurry, afont such asscript can beamajor distraction; therefore,
it isbest not to use script, italics, or any other unusual or hard-to-read type-faces. Remember, you
have decided to write for the benefit of the intended audience. Forget about your personal
preferences and use only the most common fonts. Also, select a type size that is readable at the
intended distance. For example, labeling displayed on the screen of a wall-mounted heart monitor
should bereadablefrom several feet away. Also, usea consistent for mat throughout the document.
Check thefor mat and section titlesagainst infor mation on the contentspage. | n some cases, such as
for invitrodiagnostic products, thearrangement of infor mation in thelabeling may bedictated by a
regulation. Page number s should not bereferenced in instruction or service manuals. It istoo easy
for the actual page numbers to be changed during the original writing or when the manual is
updated. It ismuch better torefer to paragraph titlesor numbersasthesearelesslikely to change;
and, if changed, titlesaremor e noticeable by writersand typiststhan arepage numbers. Theuse of
correct figure numbersiseasy -- just check them.

Short and to the Point

It isimportant to use sentencestructurethat will convey theintended messagewith a minimum of
misinter pretation or need toreread. Testshave been conducted to deter minetheability of readersto
follow instructionsin a sentence based on the number of activities to be performed. The average
person's ability to follow instructions decreases rapidly when a sentence contains mor e than two
facts. (Keep in mind your own experiencesin readinginstructions.) Therefor e, sentencesin labeling
need to be short and to the point. Avoid long strings of adjectives and be specific. Try to be as
gpecific as possible with your instructions. For example, "ambient” or "room temperature"
generally should not beused. I nstead specify thedesired or necessary range of oper ating conditions.
In many casesalist of activitiesto beperformed isbetter than burying thefactsin long sentences. A
numbered list is better if the user may haveto repeat any part of the procedure. If it takes|ots of
words to get to the point, the reader will probably miss the point! Short, choppy sentences are
acceptablein instruction manuals and other labeling. You arenot trying to entertain readerswith
beautiful, flowing prose-- rather, you want to catch their attention with key factsso they correctly
perform the specified instructions. Thus, use short sentences, get to the point, be specific, and keep
graphics and pictures near the corresponding text.

Gobbledygook

Another way to be more specific and shorten sentences is to avoid " gobbledygook.” The
following terms wer e collected from actual instruction manuals:

ORIGINAL PREFERRED EQUIVALENT
Makes provisions for *
Servesto *

At thetime of When

In conjunction with And
Carried out in Perform
Comesup to Reaches
Will also serve asa chanceto May

Will be surethat will Ensure
Available through the use of *

Care should be used so asnot to Be car eful

11-9



Be provided for positive deter mination *

Causes power to be applied to Switches power to
Dueto thefact that Because
Taketheform of Be

In most cases, the equivalent term in the list can replace the original term. For the asterisked
items, the equivalent is simply a direct statement of what is intended. Of the terms listed, the
combination most often used is" makesprovision for." Simply eliminating " makesprovision for"
and " beprovided for" from labeling will result in an immediate improvement for readers.

Introduce Each Item

Alwaysintroduce each control, indicator, device, or subject beforeit isdiscussed in thetext. The
introductions should be brief and may be very brief. Keep in mind the itemswill be described in
moredetail later. Abbreviationsand new or uncommon termsshould bedefined. Theintroductions
and definitions prevent reader sfrom going into mental shock, breakingtheir train of thought, and
asking: What isthis? By then reader shave probably for gotten thelast two or threefactsread. Also,
readersmay wonder about any " cliff-hanging” item when they resumereading. Thisdisturbance
may detract readersfrom fully assimilating the next instructionsbeing read. To avoid distractions
and confusion, awriter of labeling should always:

e introduceeach item, and
* define new or uncommon terms.

With respect to definitions, awriter should never giveanew meaningto an existingcommon term
in thelanguage. To avoid thisdisservice, coin aspecial term or code number such asClassQ, Code
1,0r Level 2.

Accentuate Key Terms

Whenever it isstated in instructionsthat something shall be done, then " shall" should be set in
bold type, or otherwisedelineated. Likewise, caution and war ning statementsshould be emphasized
by boxing, bold type, etc. Underlining should not be used asit makesthedescending part of aletter
hard toread and appear stobetop liningon someprinters. Refer toany regulationsor standardsfor
a specific product and use the recommended or required caution statements. When standard
terminology exists in a consensus standard, creating new caution statements is not advisable.
Confusion islesslikely to occur when one stayswith the commonly under stood ter minology.

Select Words Wisely

When largeprint isneeded for reading at adistanceor to attract attention to signs, caution labels,
and screen prompts, wor ds generally should be short in order to fit the available space. Thisrule
also appliesto the wording on control labels. Thissituation placesa burden on thewriter to select
termsthat convey the desired message. Consider the following wor ding from two actual highway
signs:

PLANT TRAFFIC NO FISHING
ENTERING HIGHWAY OFF BRIDGE
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Have you ever been run over by a pachysandra? If you can't fish off the bridge, doesthat mean
you are allowed to fish only on or from the bridge? Better choicesfor the intended messages are:
" Traffic entering highway" and " No fishing from bridge" .

Test Labeling

Finally, always have someone not familiar with the product operate it exactly accordingto the
draft instructions, labels, screen displays, etc. You should not do any coaching because coaching
destroysthevalidity of thetrial. By coaching you transfer your “memory” totheuser. Therefore, no
coaching -- thisisthe" acid" test -- good luck! Duringthetrials, note any significant problemsand
make appropriate correctionsto theinstructions, prompts, or other labeling.

Label Integrity

All labelsshall bedesigned and applied to devicesand containerssothat thelabelswill remainin
place and legible during the customary conditions of distribution, storage, and use [820.120(a)].
Likewise, other labeling such asuser instructions should remain legible during customary storage
and use. For example, labeling printed by machinesonto plastic in vitro diagnostic media platesis
often smeared and thusisinadequate [FD& C 502(f)]. The manufacturers of such devices should
assurethat the print islegible and will remain legible until used.

Many magazinesuse" wet" ink which smear swhen touched by sweaty or oily fingers. Obvioudly,
thistypeof ink will not meet thedesign requirementsfor packageinserts, instruction manuals, and
thelike.

L abelsmay be mounted by adhesives, screws, rivets, drivescrews, etc., or printed or etched onto
panelsand/or onto controls. Thelabelsshould belocated sothat they will be seen but not beabraded
during use. (Many of us have seen the unbelievable caseswher e safety labels on ladder sand riding
lawnmower s wer e placed in the foot rest areas. Of cour se, they were worn off after a few uses!)

Approval Policy and Procedure

Thereview of labelingfrom thedesign stagethrough to thefinished device should bedocumented
likethereview of other significant components. Thisincludesthelabeing development, any changes,
and final approval. Documentation should beincluded in the design history file of the procedures
used, signature of the responsible person, and date. Because several activities are performed and
controlled during the development and use of labeling, Table 11.1, “Drafting and Approval of
Labeling” and “Final Approval of Labeling, Advertising, Etc.” are presented as guidances. This
table containsatypical sequence of eventsrequired to develop and control labeling. Other controls
arediscussed below.

Before release for use, labeling should be reviewed and approved by product development,
service, marketing, quality assurance, and other appropriate managers (820.30). Manufacturers
need to have a policy/procedure which covers the drafting, review, and approval of labeling.
Approval formsaregenerally used in conjunction with such a policy/procedure. A sampleapproval
form and procedure are presented at the end of thischapter. Other proceduresand formssuch as
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"Change Control" are referenced in this procedure. Note that this procedure also covers other
elements such as a correct device master record, correct transfer of labels into production, lot
control, changecontrol, etc. Samplesof various procedur esappear at the end of chapter sthroughout
this manual.

Design Transfer

Specifications are required in the device master record for the content and physical design
parameters
of labels. (see Chapter 8). L abeling specificationsincludethe engineering drawing and/or artwork
for each label, appropriate inspection or control procedures, and appropriate procedures for
attaching thelabels. All procedures, drawingsand artwor k should havethenameof thepreparer, an
approval signature, and a date. The approval signature, date, etc., may be on the back side of
artwork or on alabel approval form. Further, artwork may contain only an identification code or
title if the " content" of the artwork is duplicated on approved engineering drawings, adequately
identified, or cross-referenced with respect to the label approval form. That is, a manufacturer
should be ableto identify isolated artwork.

Hardcopy labels, package inserts, and similar labeling are also specified and purchased as
components (see Chapter 8). For correct purchase and use of labeling, specifications are usually
stated on engineering drawingsand/or purchase specifications. Thus, artwork or " copy" alonewill
not fulfill thedevice master record and purchasing control requirementsfor labeling except for the
most simplistic labeling such as brief errata sheets.

The engineering drawings or purchase specifications should specify, as appropriate, the label
substrate, dimensions, ink, finish, mounting method, etc., so that the purchased label will remain
attached and legibleduringthe customary conditionsof processing, storage, handling, distribution,
and use.

Table11.1 TYPICAL SEQUENCE OF THE CONTROL OF LABELS

PHASE

SECTION

CONTROL ACTIVITY

1. Design

820.30, 820.120
& 820.130

M eets needs of user and intended use.

Text review. Quality of mounting such asrivets, adhesives, etc. Quality of
ink, anodize, etc. Content per 21 CFR 801 and 809 company claims and
standards.

2. Verification/

820.120, 820.75

Simulated or actual processing such as sterilization, shipping tests, label

Validation & 820.30 affixing, etc. Saline, alcohol, and coffee spill tests?
3. Changes 820.30 & 820.75 | Establish and maintain approval procedures.
4, 820.30, Approve, date and change control label drawings.
Documentation 820.181 & A key label shall contain the control number of the finished device either
820.120(e) on or accompanying device.
5. Procurement 820.120(b) Proofread beforereleaseto inventory stock.
820.180 Record signature of proofreader and date.
6. Storage 820.120(c) & (d) | Storelabelsto prevent mix-ups.
Restrict accessto authorized per sons.
7. Separate 820.120(d) Separ ate multiple operationsto prevent mix-ups.
operations
8. Area 820.120(d) Before beginning labeling oper ations, designee to inspect area and remove
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inspection extraneous devices and labéls.

9. Issuance 820.120(b), Examinefor identity and, where appropriate, expiration date and control
820.120(e) & number. Record date and person examining labels.
820.65

10. File Sample 820.184(e) Copy of primary identification label shall bein the device history record.

11. Inspection 820.80(d), 820.86 | Inspect finished device per written procedure.
& 820.80(e) Designee shall check all acceptance recordsand test results and see that
requirementsare met and records are present and complete.

Front panels, other instrument panels, meters, fuses, pushbuttons, and thelike often are either
labels or contain labels and thus should, as appropriate, meet device master record and control
requirements. Component specifications, assembly drawings, and test/inspection procedures are
appropriate controls to prevent mixup of meters, push buttons, and other labeled instrument
controls.

Whether a manufacturer consider sa softwaredriven display to belabeling or data makeslittle
difference under the QSregulation because, either way, thefinished devicelabeling or data should
meet the device master record specifications. When manufacturersdevelop and validate software,
they should also review any electronic displays to see that the " labeling® meets all applicable
requirements, such as adherence to specifications in the device master record, correct parameter
identification, agreement with theinstruction manual, and, of cour se, correct display of performance
data.

Production Controls

When reviewing or auditing labeling operations, it is wise to keep in mind that the GMP
requirementsareflexible. The degree of labeling contr ol needed to satisfy the QSregulation varies
considerably for different devicesand operations. In order to avoid wasting money and increasing
the cost of health care, manufacturers need to give considerable and prudent thought to the
appropriate level of control needed for their operations as allowed by 820.5. Information and
guidancespresented in thismanual should aid manufactur er sin making thesedecisions. Thelevel of
control needed should bereconsidered when products are changed. Likewise, the controls needed,
and the successof theexisting control program, should bereviewed during quality system audits(see
Chapter 17).

Medical device manufacturers should incor poratein their quality system several elementsthat
relatetolabelingin order to meet the GM P requirements. Thequality system should beadequateto
assurethat labeling reflectsuser needs, meetsthedevicemaster record requirementswith respect to
legibility, adhesion, etc., and assure that labeling operations are controlled so that the correct
labeling is alwaysissued and used.

Receipt and I nspection

Upon receipt, all packaging and labeling materials, including preprinted containers, inserts, and
preprinted packaging materials, should be examined and, if deemed necessary by the company,
tested to assure conformance with specifications as discussed in Chapter 10, Purchasing and
Acceptance Activities. Also, samples of labels, including labeled panels, meters, etc., shall be
proofread by a designated individual(s). After being accepted by a responsible individual, these
componentsmay beplaced intoinventory or into production. Theseinspectionsshall berecorded in
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the device history record as required by 820.80(e) and 820.120(b) to show that inspection and
proofreading wer e performed. Theinspection record for device labeling should be kept ssimple.

Area Separation and I nspection

All labeling and packaging oper ations should be separ ated to the degr ee necessary [820.120(d)] to
assurethereareno mixupsbetween similar productsor labels. Separ ation may beeither aphysical
or spatial separation or by performing the labeling and packaging at different timesfor different
devices. Separation is not required when mixups are impossible, such asthe case of labeled front
panelsthat only fit theintended family of devices.

Thelikelihood of alabeling mixup deter mineshow stringent production area contr olsshould be.
For example, label control need not be stringent if only one product or dissimilar products and
labeling that are unlikely to create confusion are processed. Befor e beginning any packaging and
labeling operation in which mixups could occur, the production area and equipment for the
operation should be thoroughly examined to ensure that any devices and labeling materials
remaining from previous oper ations have been removed. It isimportant to make certain that the
surrounding ar ea, tables, packaging lines, printing machines, and other equipment are cleared of
labels and other materials used in the previous operation.

Unused labeling that containspre-coded serial numbers, manufacturing dates, expir ation dates,
control numbers, etc., should be destroyed and not returned to the label storage area. The GMP
requirements do not include reconciliation of the number of labels used with the number issued,
although, this control is recommended for some devices, such as when different sizes of the same
product are being packaged or otherwise labeled.

STORAGE

Wherefeasible, labelsfor similar devicesshould be designed with different shapesand colorsto
reducethe probability of mixups. Thereafter, all printed packaging and labelingmaterials, including
preprinted containers, inserts, and preprinted packaging materials shall be stored in an area and
manner suitable to prevent mixups [820.120(c)]. For example, if labels from one container are
accidentally dropped, they should be stored so they will not fall into another container of similar
labels. Labeling should be identified and segregated to the degree necessary to prevent mixing of
similar labeling. Accessto labeling should be limited to authorized personnel.

Storage control should be appropriate for the number and kind of devices. For example a
manufacturer that has only one product with one label does not need an elaborately controlled
storage area. Similarly, amanufacturer with only afew types of deviceshaving dissimilar labeling
would not normally require stringent control.

One case that requires dedicated attention to storage and control is prelabeled " sterile” but
not-yet-sterilized devices. Manufactur er sshould makeabsolutely certain that mixupscannot occur .
Also, they should make certain that all samples used for market promotion are sterile or labeled
with amanifest caution statement, because a packaged and labeled mar ket-promotion sample might
beused by therecipient. Oneapproach isto sell sterilesamplesat zer o cost sothat such samplesare
subjected to all of the company product release and distribution controls. Quality awareness
trainingisrequired by section 820.25. M ar keting per sonnel should beinfor med of labeling control
requirements and the consequences of a violation.

Label Check and Record
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In summary labeling should be carefully examined to assure that the contents of the labeling
comply with thelabeling specificationsin thedevicemaster record. Thisexamination should include
any control numbers or expiration dates used on the labels. A record of this check, including the
date and name of the person performing the examination, should be made in the device history
record.

If expiration datesareused, they should reflect thetime limitationswithin which thedeviceisfit
for itsintended use when stored and used per itslabeling. The manufacturer should have stability
test data establishing how long the device will remain fit for useto support expiration dates.

If label mixupscannot occur -- for example, a manufacturer makesonly one device or usesonly
onelabel -- and there areno control numbersor expiration dates, the original inspection when the
labeling was placed into inventory is an adequate check for compliance with the device master
recor d specifications. A second check need not beperformed becauseit servesno pur pose (820.5). If,
however, thereisany possibility that incorrect labeling can beused, a second check should be made
when the labeling isissued for application, packaging, or shipping.

Control Numbers

Devicesintended for surgical implant, and devicesintended to support or sustain lifeand whose
failure to perform properly can be expected to result in significant injury, shall contain a control
number, serial number, letters, etc., for traceability (820.65). Procedures for establishing and
maintaining control number s shall be documented in the DHR. This meansa control number for
the finished device, and not the label itself. Although this control number may be on a label, most
labeling also contains another number, such as a drawing number, for control of labeling
configuration and procurement.

Thecontrol number for traceability need not beon every label on the device; however, thecontrol
number should appear on the primary label that goesto the ultimate user. Thelabel on a shipping
carton does not meet thisrequirement because bulk itemsmay goto a central distribution point in
the user-facility and the shipping carton will most likely be disregarded.

Access Restriction

Accessto labeling should berestricted to authorized personnel. L abeling also should bestored in
an adequately segregated area to minimize the chance of mixups. Segregation is recommended
because it increasesthe control over the label storage area with no significant increase in cost.

CHANGES

L abelingisacomponent of thedeviceand part of thedevicedesign output; therefore, all changes
to labeling should be made under a formal change control system. Design changes shall meet
820.30(i); and other changes are made according to 820.40. Any changes to labeling should be
formally reviewed and authorized before implementation. That is, follow the guidance in this
chapter asif new labeling isunder development.

When making changesto primary aspectsof adeviceand to primary documentation, thereview
group should determineif any secondary items such aslabelsor instructions ar e affected and also
need changing. There should be a check-off block on change-order forms, or any other change
control mechanism, for recording that the effect of the primary change on labeling was consider ed
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and appropriateaction wastaken. Thefailure of achangecontrol system toalert employeesof basic
requirementsis consider ed to be a serious deficiency in a quality system.

SHIPPING FOR PROCESSING

Devices that are prelabeled “sterile,” but are not yet sterilized, require be controlled at the
manufacturer and during shipment for further processing. Likewise, devices that have been
sterilized and shipped to the manufactur er'swar ehouseor other controlled distribution point before
final release should be properly labeled. The pallets, or designated unit, should be marked to
indicate the status of the device, such as " non-sterile," " sterilized: awaiting test results,” or an
equivalent statement (820.86). The company should beableto show that it hascontrol of thedevices
until final release and, could havethem destroyed or returned for reprocessing if necessary. Unless
so qualified, a distributor's war ehouse or facility isnot considered a controlled distribution point.

The QS regulation states that each manufacturer shall establish and maintain procedures to
ensurethat mixups, damage, deterioration, contamination, or other adver seeffectsto product do not
occur during handling (820.140).

The storage regulation at 820.150 states, “(a) Each manufacturer shall establish and maintain
proceduresfor thecontrol of storagear easand stock roomsfor product to prevent mixups, damage,
deterioration, contamination, or other adver seeffectspending useor distribution and to ensurethat
no obsolete, reected, or deteriorated product isused or distributed. When the quality of product
deteriorates over time, it shall be stored in a manner to facilitate proper stock rotation, and its
condition shall be assessed as appropriate. (b) Each manufacturer shall establish and maintain
procedur esthat describethemethodsfor authorizing receipt from and dispatch to storageareasand
stock rooms.”

Manufacturersof steriledevicescommonly label devicesassterileat oneestablishment and ship
them to another facility or a contract sterilizer for sterilization. Shipments of nonsterile devices
labeled as sterileare clearly misbranded and adulterated, and if diverted into consumer channels,
could create a potential health hazard. FDA recognizes that this longstanding practice is an
economic necessity for many manufacturers. Therefor e, to meet the needs of these manufacturersin
a way that will also assure the protection of the public health, FDA added Part 801.150(€) to the
Code of Federal Regulations (CFR). It isreprinted below.

(e) Asit isacommon industry practice to manufacture and/or assemble, package, and fully
label adeviceassterileat oneestablishment and then ship such devicein inter state commer ce
to another establishment or to a contract sterilizer for sterilization, the Food and Drug
Administration will initiate no regulatory action against the device as misbranded or
adulter ated when thenonsteriledeviceislabeled sterile, provided all thefollowing conditions
are met:

D Thereisin effect a written agreement which:

() Contains the names and post office addresses of the firms involved and is signed by the
per son authorizing such shipment and theoperator or person in chargeof the establishment
receiving the devicesfor sterilization,

(i) Providesinstructionsfor maintaining proper recordsor otherwiseaccounting for thenumber

of unitsin each shipment to insure that the number of units shipped is the same as the
number received and sterilized,
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(iii)  Acknowledgesthat the deviceisnonsterile and isbeing shipped for further processing, and

(iv)  Statesindetail thesterilization process, the gaseous mixtureor other media, the equipment,
and thetesting method or quality controlsto be used by the contract sterilizer to assurethat
the device will be brought into full compliance with the Federal Food, Drug and Cosmetic
Act.

(2 Each pallet, carton, or other designated unit is conspicuously marked to show itsnonsterile
naturewhen it isintroduced into and is moving in inter state commer ce, and whileit is being held
prior to sterilization. Following sterilization, and until such timeasit isestablished that thedeviceis
sterile and can be released from quarantine, each pallet, carton, or other designated unit is
conspicuously marked to show that it has not been released from quarantine, e.qg., “sterilized --
awaiting test results’ or an equivalent designation.

OVER-LABELING

Over-labeling by placing anew label over an old label isdiscouraged by FDA but isacceptableas
long asthe new label and its use meet GM P requirements [(820.30, 820.120, 820.90(b)(2)] for user
needs, attachment, legibility, reprocessing, and change control. Over-labeling isalso discour aged in
some foreign countries.
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EXHIBITS

Exhibits that cover labeling design and labeling control are presented on the following pages.
These exhibits show how some GM P requirementsfor label control may be met. These procedures
and forms may need to be modified to meet the needs of a specific operation.

Drafting and Approval of Labeling

This drafting and approval procedureisused to establish a uniform system for controlling the
content of labeling and for approving labeling. This procedure is adaptable for use by any size
manufacturer. The approval form which follows may be used with this procedure.

Approval Form for Labeling, Advertising, Literature, etc.

Thisformisintended for useby amedium tolargemanufacturer, however, thechecklist stylecan
be adapted even to a small manufacturer. The areas of concern arelisted under the group that is
responsiblefor that concern. Thus, every department hasinput into theacceptability of thelabeling.

Administration Set L abel

Thisexampleof alabel for an administration set beginswith acompletedescription of thedevice
insidethepackage. Thedirectionsfor usesection isarranged sothat each point in thedirectionsfor
useisnumbered and only one point ismade for each step. The various pointsin thedirectionsare
short and to the point. Where emphasisis needed, asin the case of air bubbles, theinformation is
bolded for further emphasis.

Labeling Control Record

Thisblank copy of alabeling control record showswhat a sampleform lookslike. At thebottom
of the form, there is space to attach the actual labeling used so that a comparison of the actual
labeling used versusthat required can be made during product releasereview.

Device History Record: OB/GYN (Plate)

Thehistory record exhibited hereislimited tothefilling operation for amedia product. Theform
has space to print the same label as printed on the plates during the filling operation for label
control and release review. Thistechnique eliminates human copying errors.

User/Reader Comments

Feedback isan important element in any QA system. Whenever manuals or instructions form
part of thelabeling for aproduct, it iswiseto solicit review from personsnot familiar with the use of
theproduct. These people can be employeesof the manufacturer or, asin thisexhibit, actual user sof
the product. The information received will reflect the problems encountered by personstryingto
follow theinstructionswithout any preconceived knowledge of the actual oper ation of the product.
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PAGE 10F 3
Procedure Policy Title: DRAFTING AND APPROVAL OF LABELING SOP#:

Prepared by: App: Date:
Prep. Date: Rev: Date:

ECN History:

1.0 PURPOSE

To establish a uniform procedure for controlling the content of labels and labeling and obtaining
approval within our company.

To assure compliance with GMP requirements and with company policy directives.
2.0 SCOPE
Appliesto all devicesincluding those used for market research or clinical investigations.

Advertising material is excluded from this SOP. It is covered by our SOP # , "Advertising
Material Control and Approval.”

3.0 REFERENCE DOCUMENTS

3.1 Foodand DrugAdministration LABELING, GMP, etc. requirementsin 21 CFR Parts800-1299.

32 SOP# , Advertising Material Control and Approval

33 SOP# , Change Control System

40 FORMS

4.1 Form SOP # , Labeling Development and Verification Checklist
4.2 Form SOP # , Labeling Approval Form

4.3 Form SOP # , Engineering Change Order Form

5.0 DEFINITIONS

5.1 Labelingisall labelsand other written, printed or graphic matter accompanyingor attached to
the device or its container.

6.0 PROCEDURE

6.1 Preparation and Approval

PAGE 20F 3
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The Labeling Development and Verification Checklist should be used as a guidance for all
activities because the finished labeling must be evaluated ver sus this checklist.

6.1.1 Theneed for alabel or labelingisdeter mined by an oper ating department such asEngineering,
Marketing, Manufacturing, or Quality Assurance. Marketing, asappropriate, will conduct
and document liter atur e sear ches and perform design input market resear ch to determine
any special needs of the users. Design input, regulatory, safety, and other appropriate
information shall be used to create a labeling specification.

6.1.2 The Engineering Department prepar esa manuscript completewith illustrationsor preparesa
drawing(s) of thelabel showingthewording, label use, and/or location. Thelabel may beon
afront panel drawing or other engineering drawing.

6.1.3 When final prototypes and/or pilot production models are available, the labeling shall be
verified and theresultsrecorded on the L abeling Development and Verification checklist. If
needed, appropriate corrective action shall be taken by the appropriate department. The
completed checklist shall befiled with the device design verification records.

6.1.4 Before final approval, labeling will be discussed at appropriate design review meetings. The
minimum attendees are the originator, Engineering, and QA.

6.1.5 The Engineering Services Department then prepares form SOP # , Labeling Approval
Form, and circulatesit totheoriginating department, Training and Education, Marketing,
and Quality Assurance for approval. (Seethe following sample approval form.)

6.1.6 Engineering Serviceswill coor dinateand fileall labeling verification checklists, notes, approvals
and approval formsin the design history file.

6.1.7 When approval is received from all parties, the label or manuscript is assigned a drawing
number and is released and added to the product structure (DMR Index) following the
Change Control System (SOP # ) procedure.

6.2 Implementation and Control

6.2.1 When labelsor labeling are produced, Quality Control must proofread the material and verify
that it is correct by first article inspection and so indicate by signing an appropriate
document.

6.2.2 All labels and labeling will be reviewed by QA for lot control requirements. Each original
document will be marked by Engineering Servicesto indicatethelevel of control required.
At least onelabel on each deviceintended for surgical implant intothebody or to support or
sustain lifemust have alot, serial, or other control number. See 820.65, Traceability.

PAGE 30F 3
7.0 EXPERIMENTAL DEVICES
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7.1

7.2

8.0

8.1

9.0

9.1

9.2

9.3

94

9.5

Labelsand labeling for experimental or investigational devices arerequired.
Thedocumentation need not beascompleteasfor production labelsand labeling; but, it must be
adequate to allow procurement of the labels or labeling and adequate for the intended use. If
appropriate, such labeling must meet 21 CFR 812.5.

CHANGES

Any changestoreleased labelsor labeling ar e accomplished accordingto SOP # ," Change
Control System”.

SCHEDULES

(Design QA requirementsarepresented below. Therearealsorelated production requirements.)
Drafts must be generated according to a schedule that allows a normal approval procedure.
Whileurgent copy approval isoccasionally necessary, it should not become standard operating
procedure.

All labels must be approved accor ding to the routine engineering schedule for components.

L abeling must be approved before or when the device is released for full-scale production.
HOWEVER, any pilot unitsplaced in commer cial distribution must be labeled with approved
pilot or final labeling.

The design review for any pilot lots and the design review of initial full-scale production lots
shall include a design review of labeling.

Thedesign review recordsfor labeling shall beidentified for easy recall. Theserecordsshall bea
part of thedesign history file.

11-21



FINAL APPROVAL OF LABELING, ADVERTISING, Etc.

Return to Approval Coordinator after each signatureor after checking any " no" box.
Title Doc. No. Dwag. No.

Intended use/distribution

Project L eader
Approval Coordinator

Yes No  N/Applicable ENGINEERING

] ] Tech. specs,, installation data, & part numberscorrect.
Procedural infor mation isaccur ate and complete.
Standardsimposed by CSA, UL, IEC, etc. are met.
[llustrations ar e technically accur ate.

Equipment protection cautionsincluded wher e necessary.
Procedures verified on final prototype or prod. model.
Changesrequested in draft have been made or negotiated.
] Procedures ar e safe and effective.

] Final draft has been proofread.

Project Engineer: Date: [ [
[JApproved [JApproved with noted changes []Not approved
Engineering ServicesMgr: Date: _/ [
[JApproved [JApproved with noted changes []Not approved
YesNo N/A SERVICE
1 1 [ Maintenance information iswritten for intended user.
(1 1l (] Listspart numbers needed for maintenance and repairs.
Service Manager: Date: [ [
[JApproved [JApproved with noted changes []Not approved
Yes No N/A TRAINING AND EDUCATION
1 1 [ Document is adequate for training pur poses.
1 1l (] Document agrees with experience of training specialists, if experienced
with thisor similar products.
Training Manager: Date. /| [

[JApproved [JApproved with noted changes []Not approved

YesNo N/A MARKETING

Material is effective and complete for intended use.
Material meetsthe needs of theinternational market.
Material isprofessional and projectsthe company image.
All claims supported by verification data.

,_"_"_"_|
[ AN I -
——r——
[
—r——r—r—
[ T

Project Manager: Date. [ [
[JApproved [JApproved with noted changes []Not approved
Director Marketing: Date: [ [
[JApproved [JApproved with noted changes []Not approved

YesNo N/A QUALITY ASSURANCE

1 1 [ Hazar ds situations ar e highlighted with adequate war nings.

[l I (] All FDA labeling and GMP requirements, are met.
Quality Engineer: Date. [ [
[JApproved [JApproved with noted changes []Not approved
Approval Coordinator Date: _/_/

signature
Form # Approved Date: _/_/
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MAJOR MEDICAL, INC.
ADMINISTRATION SET Catalog Number 1403

With macro non-vented drip chamber, 80 inch length and " Y" site.

INSTRUCTIONS FOR USE

Prepar e solution container.

Close sideclamp and open _____ device.

Remove protector cap from drip chamber piercing spike.

Aseptically insert spike through set port of solution containers.
Squeeze and release drip chamber until solution half fillsthe drip chamber.
Open dlide clamp and allow thetubing to fill with solution, thus eliminating all air
bubbles. DO NOT ALLOW AIR TO BE TRAPPED IN SET.
7. Close dide clamp.
8. Makevenipuncturewith 1.V. device of choice.
9

1

ourLNE

. Open dide clamp.
0. Regulaterateof infusion with ____ device.
Micro Set: 60 dropsdeliversabout 1 ml; Macro Set: 15 dropsdeliversabout 1 ml.
11. To stop flow without disturbing valve adjustment, use slide clamp.

PRECAUTIONS:

»  Supplementary medication may beinjected with 20 or 22 gauge needle into
injection site.

. If fluid path isinterrupted, take special careto ensurefluid path has not been
contaminated.

. Do not useto administer blood, blood products, suspensions, emulsionsor any
medication not totally solublein the solution being administered. These
medications may be administered through the distal Y-injection sitewith slide
clamp closed.

*  Puncturing drip chamber or tubing can cause air contamination and leaking.

FOR SINGLE USE ONLY
CAUTION: Puncturing tubing can cause air embolism.
NONPYROGENIC

STERILE: Unless Package has been opened or damaged.
CAUTION: U.SA.Federal law restrictsthisdeviceto saleby or on theorder of a

physician.
STORE AT ROOM TEMPERATURE M anufactured for:
Sterilized by E.T.O. Major Medical, Inc.
Date of Sterilization: Debbiville, Maryland 20906
Lot No. Printed in U.SA.
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LABEL CONTROL RECORD Sheet 1 of 1
1. Labeling area wasinspected and no labels from previous oper ations wer e present.

Initials;

2. Just before starting the labeling oper ation, labels were examined for correct:

[ ]1dentity [ ] Expiration dateon label [ ] Control number

Name: Date:
3. REAGENT INFORMATION 3.1. CONTAINER INFORMATION
Description Size
Catalog Number Type
Stability Quantity
Lot Number Other

Reagent Expiration Date

Initials Date Recorded
4. [ ] Labelswerecorrectly applied.
5. [ ] Unused labelswith filled-in expiration date wer e destroyed.
6. [ ] Remaining labels, if any, werereturned to proper storage area.
7. Place sample(s) of labels here:
8. Inspector Completion date
Comments:

9. [ ]Placecompleted form in the device history record for thislot.

Form No.LC-11-21 Rev. A Approved Date
DEVICE HISTORY RECORD

11-24



[. INITIATION

DEVICE NAME:

OB/GYN

DEVICE LOT NO.:

INITIATED BY:

THEORETICAL YIELD: 2500

EXPIRATION:

DATE INITIATED:

[I. FILLING OPERATIONS

A. CONTAINER: MFG:

B. LABELING

LABEL PREPARED BY:

LABEL APPROVED BY:

C. MEDIA
SECTION
1

2

MEDIA BATCH NO.
LevineEMB

BiGGY

Mannitol Salt Agar

TSA w/5% Human Blood

Mod. Thayer Martin

FILLING ROOM PERSONNEL:

DATE DEVICESFILLED:
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LOT NO.

Paste Labdel Here

Run This Sheet Through
Labeling Machine

TEMP.  DEPTH OF
RANGE FILL (mm)
41-52C  35-4
41-52C  35-4
41-52C  35-4
44-52C  3-35
4452C  25-35



USER OR READER COMMENTS

In order to improvethe quality and utility of our manuals and inserts, our company
needs the active cooper ation and participation of itsuser readership. Your comments as
auser or reader will be greatly appreciated and reviewed for information in the next
revision of thisdocument.

Please comment on the completeness, accuracy, organization, usability, and readability
of thismanual or insert.

Did you find errorsin thisdocument? If so, specify by page.

How can this document be improved?

Other Comments:

User's Name: Position:

Employer: Department:

Address:

City: State:

Zip: Date:

Country: Form Number: MKT-139 Rev. 1

Revised: J. Strojny, 2-96
Edited: J. Puleo, 3-1
Revised: A. Lowery, 3-4
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Edited: J. Strojny 3-4 and 3-12
Reviewed: J. Puleo, 3-14
Edited: J. Strojny, 3-15
Revised: A. Lowery, 3-20
Revised: J. Strojny, 4-16
Revised: A. Lowery, 4-16
Edited: J. Strojny, 4-18
Edited: T. Cardamone, 4-22
Edited: N. Freeman, 5-3
Edited: J. Strojny, 5-9
Reviewed: T. Cardamone, 5-9
Revised: K. Trautman, 7/96
Edited: J. Strojny, 8-9
Word Searches: GMP, QS, firm, guideline, U.S. Designated Agent, chapter
Edited: T. Cardamone, 8-13
Edited: J. Strojny, 9-9 word sear ch: Quality System = QS after initial reference
Edited: J Strojny, 9-10 chapter
Edited: C. Nelson, 10-24 chapter
Edited: J. Puleo, 11-6 word search
Edited: C. Nelson, 10/96
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12 PRODUCT EVALUATION

N I @ 15 1 L@ I 1 S 12-1
Evaluation SPECITiCAtiONS ........ccccieiiiiiiciesie et 12-2
CORRECTIVE AND PREVENTIVE ACTION ..ot 12-3
REPACKER/RELABELER DEVICE EVALUATION ...cccoiiiiiiieieeeeee e 12-4
NONCONFORMING PRODUCT ..ottt iee e e s 12-4
FAILURE INVESTIGATION .ot sttt st 12-5
o = 0 TS 12-7
Portable Defibrillator Test ProCEAUIE .......cccviiiireesesee e 12-7
Test DHR of aPrinted Circuit Board ASSEMDIY ..o 12-7
Device History Record (Urin€Plate)........ccccvceeieciieieesecce ettt 12-7
Batch Production RECOrd (XL D) ...coeeeeiiiiieriesie sttt 12-7
Batch Production Record (Thayer Martin).......ccccceeoeieeieeie e 12-7
Batch Production Record (Blank fOrm)........ccoiiininneeseereseeee e 12-7

INTRODUCTION

Product evaluation isperformed to show with documented evidencethat acomponent, in-process
unit, or finished devicewas manufactured accordingtothedevice master record (DM R) and meets
all of the acceptance criteria/acceptance specificationsin the DMR. Theblank formsfor recording
the data become a part of the DMR. Theemphasisin this chapter ison finished device evaluation;
however, evaluation of incoming product and in-process unitsis conducted accor ding to the same
type of controls[820.80(a), 820.80(b), 820.80(c)].

The GMP requirements for finished device evaluation are covered in section 820.80, which
requiresthat themanufacturer establish and maintain proceduresfor finished device acceptance, to
ensurethat each production run, lot, or batch of finished devicesmeetsacceptancecriteria. Finished
devices shall be held in quarantine or otherwise adequately controlled until released. Finished
devices shall not bereleased for distribution until:

the activitiesrequired in the DMR are completed;

the associated data and documentation isreviewed;
thereleaseisauthorized by the signature of a designated individual(s); and
the authorization is dated.

Manufacturersshall also identify by suitable meansthe acceptance statusof product, toindicate
the conformance or nonconfor mance of these itemswith acceptance criteria. The identification of
acceptancestatusshall bemaintained thr oughout manufacturing, packaging, labeling, installation,
and servicing of the product to ensurethat only productswhich have passed therequired acceptance
activitiesaredistributed, used, or installed (820.86).

If a manufacturer has adequate test and inspection procedures and these ar e used correctly by
appropriately trained personnel, then there is a high probability that devices released for
distribution will meet the company device specificationsfor acceptable product. Further, the data
collected during in-process or finished device evaluation should be appropriate, complete, and
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correct. This data shows the good and bad points about the product and specific production
activities. The data may be fed back into the quality system to identify and solvereal problemsas
well asto help maintain and improve the quality system.

Evaluation Specifications

In order to be assured that a device isfit for the intended use, a manufacturer should decide
which characteristics of a device to test and/or inspect and to what detail or extent to test and/or
inspect for conformance with the device specifications.

Decisionson what to test and how to test are made during the product and process development
phase. For example, thisdecision istypically based on the:

* intended usg;

* intended user;

* natureof the device and its components,

e intrinsic safety of the device;

» reliability of the device;

» overall process capability of the manufacturing operation;

* characteristicsof test and inspection equipment and procedures; and

» performance margin of the device compared to the device specification.

Device test and/or inspection specifications, and test and/or inspection procedures, shall be
carefully written and shall cover all appropriate pointsin the device acceptance specifications, in
order to improve communication and reduceerrors.

Design controls in 820.30(f) require device developersto verify the device design. Verification
requires each manufacturer to write a test protocol and test, to the maximum feasible extent, all
parameters of each device design against the design input specification. (The design input
requirements become the input specifications at the verification stage of the development.) The
verification test protocol includestheteststhat will be performed on production units. Therefore,
the production test procedures and some aspects of the inspection procedures are easily derived
from the verification protocol.

Beforethemanufacturer isready for full scale production, thetest and inspection decisionsshall
becompleted, documented astest/inspection or acceptance procedur es, and approved for use. Itisa
violation of theFD& C Act to placeinadequately evaluated devicesinto commer cial distribution. Itis
also a violation of the quality system regulation to allow test and inspection proceduresto evolve
during production, except during a highly controlled pilot-production phase. Further, devicesthat
are not adequately evaluated may not meet company written or unwritten quality claims --
manufacturers cannot bypass their responsibility by simply not writing quality claims. Under
Section 501(c) of theFD& C Act, adeviceisadulterated if itspurity or quality fallsbelow that which
it purportsor isrepresented to possess.

By thetimethemanufacturer isready for production, the device specificationsshall be supported
by one or more test and inspection procedures documentation. These procedures are part of the
DMR. Toreducedrafting, filing, retrieval, and copying costs, test and inspection procedur es may
appear on process and assembly documents. Combination documents are commonly used for the
fabrication and inspection/testing of subassemblies. There may be several test and inspection
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documents because evaluation may be performed at several in-process stages and at the finished
device stage.

Although the manufacturer shall establish and maintain procedures for finished device
acceptance, there are situations where a simple data sheet or blueprint may be referred to asthe
written acceptancecriteria. For example, theacceptanceof asimplemolded or machined component
or devicemay bedetermined by using a checklist, blueprint, or specification which specifiesfinished
article dimensions, flash removal, etc. In machine-shop operations, a blueprint or engineering
drawing may be used asacceptance criteriaand used to meet the quality system written procedure
requirements.

CORRECTIVE AND PREVENTIVE ACTION

GMP section 820.100 requires an analysis of problem data, returned product, and an
investigation of non-confor ming product. Also 820.198 requiresan investigation of complaintsthat
allege a device does not meet specifications. Section 820.100 refers to analysis of processes, wor k
oper ations, concessions, quality audit reports, quality recor ds, servicer ecor ds, complaints, returned
product, and other sour cesof quality datato identify existingand potential causesof nonconforming
or other quality problems. Section 820.198 also involves reviewing and evaluating complaints to
determinewhether or not an investigation isnecessary. All these activitiesand their resultsshall be
documented.

Somedeviceshavea specified requirement for servicing. If thisisthecase, the manufacturer shall
establish and maintain instructions and procedures for performing and verifying this servicing
(820.200). The servicing reports shall also be analyzed using 820.100, Corrective and Preventive
Action; if the servicing involves a death or seriousinjury, the servicereport isconsidered to be a
complaint per section 820.198, Complaint Files, and is reported to FDA per parts 803 and 804,
Medical Device Reporting.

The significance of the device and any hazar d the defective device presentsshould betaken into
consider ation when determining compliance with corrective and preventive action requirements.
Analysis shall be taken to the level necessary to determine the actual failure mechanism, e.g.,
defective component, incorrect raw material, erosion, composition, etc. The cause of failure is
obviousin some cases and a formal investigation may not be needed. A record of theinvestigation,
follow up, and conclusions shall be made in accordance with section 820.100.

When a systematic failure hasbeen diagnosed, manufactur er sneed not analyze every devicewith
the same diagnosed symptoms. However, enough devices should be analyzed to clearly establish
symptoms befor e any assumptions are made about the cause of failure or about corrective actions.
When an investigation resultsin identification of adeficiency, such asafailed component or adesign
flaw, and this deficiency may exist in other product lines, the investigation will not be effective
unlessit extendsto deter mining the effect on other product lines.

If thefailureisdesign related, thedesign shall becorrected per thedesign control requirementsin
820.30 in order for the devicesto meet company quality claims and not be adulterated under the
FD& C Act section 501(c). When afailureisdetermined to be related to documentation, assembly,
processing, labeling, testing, packaging, or other manufacturing operations, the manufacturing
deficiency shall beidentified, corrected, and documented.
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REPACKER/RELABELER DEVICE EVALUATION

Finished devicesreceived by arepacker/relabeler typically have been inspected and conform to
specifications determined by the original manufacturer except for the final packaging and/or
labeling. In most cases a repacker/relabeler would not have to assure that the finished device as
received meets performance and configuration specifications. Finished bulk materials, such as
dental resins, in vitro diagnostics, etc. may be accepted on the basis of a certificate of analysis for
each batch.

Before releasing devices for distribution, repackers/relabelers should assure that devices are
properly labeled (seechapter 11) and packaged (integrity, contents, etc., also see chapter 13). Often
this can be accomplished using a list, illustration, or a model. When the packaged product will be
sterilized or aseptically filled, written instructions and inspection/testing are necessary. Final
acceptance of repacked/r elabeled devices shall berecor ded in accor dance with 820.80(e). Asnoted,
thefinal acceptancedataisprimarily related to correct labeling, correct packaging, and sealing of
the packaging. In the case of aseptic filling operations, validation of the filling operations and
finished device sterility testing are required.

NONCONFORMING PRODUCT

The manufacturer shall establish and maintain procedures to control product that does not
conform to specified requirements. These established procedures shall include identification,
documentation, evaluation, segregation, and disposition of nonconforming product. Theevaluation
of product non-conformance shall include a determination of the need for an investigation and
notification of the per sonsor organizationsresponsiblefor the nonconfor mance. Thisevaluation and
any investigation shall be documented (820.90). The manufacturer shall establish procedures for
identifying the training needs of personnel who handle nonconforming products in the cour se of
their work. These people should be trained to recognize product noncomformance and take
appropriate action to control nonconforming products including identifying product as
nonconfor ming, documenting and evaluating the nonconfor mance, and segr egating and disposing of
nonconforming product. Thistraining should be documented (820.25).

Tofacilitatedetection of failureor defect trends, internal problem data, including servicereports,
and complaints should be arranged in a way that permits correlating present and past data for a
particular product or product line. This can usually be achieved by organizing files according to
product or product lines. Such data may be maintained in acomputer filefor quick accessibility and
analysis.

The manufacturer shall establish and maintain procedures that define the responsibility for
review and theauthority for thedisposition of nonconfor ming product. Nonconfor mance may occur
in-house, as well as before product is distributed, along with nonconformances of distributed
product. Proceduresshall set forth thereview and disposition process. Disposition of nonconforming
product shall be documented. This documentation shall include the justification for any use of
nonconforming product and the signatur e of individual(s) authorizing this use [820.90(b)(1)]. The
decision to use a nonconfor ming product isusually done by a material review board (MRB). MRB
boar dsshould operateaccordingtoawritten procedureand becomprised of individualshaving the
knowledge to deter mine suitability for use of nonconforming product.
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Each manufacturer shall establish and maintain proceduresfor rework, including retesting and
reevaluation of the nonconforming product after rework, to ensure that the product meets its
current approved specifications. Rework and reevaluation activities, including thedeter mination of
any adver se effects from the product rework, shall be documented in the DHR [820.90(b)(2)].

FAILURE INVESTIGATION

In order for a quality system to be self correcting, data on quality problems from all sources
should be fed back into the system. For example, complaints, service reports, and nonconforming
products can provide valuable information that can point toward possible corrective actions. The
mor e compr ehensive a quality system isin taking preventive action, the lower the probability of
customer dissatisfaction and theresulting need for correctiveaction. A truequality system hasmany
preventive safeguar dsincluding GM P requirementsfor design, packaging, labeling, manufacturing
control, installation, repairs, and complaint and failure analysis. A quality system that also covers
thecustomer needsgenerally resultsin increased overall quality and greater customer satisfaction.

Service requests resulting from long use, misuse or accidental damage usually do not require
correctiveand/or preventiveaction. However, if servicerequestsor other customer concernsarethe
result of rapid wear, unusual problems, unusual maintenance, or development of hazardous
conditions, action may be necessary.

The manufacturer shall establish and maintain procedures for implementing corrective and
preventive action. The procedures shall include the following [820.100(a)]:

» Analyzing processes, work operations, concessions, quality audit reports, quality records,
servicerecor ds, complaints, retur ned product, and other sour cesof quality data. The purpose
of theanalysisistoidentify existing and potential causes of nonconforming product, or other
quality problems. Appropriatestatistical methodology shall be employed wher e necessary to
detect recurring quality problems.

* Investigating the cause(s) of nonconfor mitiesrelating to product, processes, and the quality
system.

» ldentifyingtheaction(s) needed to correct and prevent recurrence of nonconfor ming product
and other quality problems.

» Verifying or validating the corrective and preventive action to ensure that such action is
effective and does not adver sely affect the finished device.

* Implementing and recording changes in methods and procedures needed to correct and
prevent identified quality problems.

 Ensuring that information related to quality problems or nonconforming product is
disseminated to those directly responsible for assuring the quality of such product or the
prevention of such problems.

» Submitting relevant information on identified quality problems, as well as corrective and
preventive actions, for management review.
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All these activities and their results shall be documented [820.100(b)].
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EXHIBITS

Several formsfor recording device production and evaluation data are briefly described below
and then exhibited.

Portable Defibrillator Test Procedure

Ten pages extracted from a 31-pagetest specification for afamily of portable defibrillatorsare
reprinted below. Thistest procedureislongand detailed becauseadefibrillator isacomplex device
with a benefit torisk ratio that approachesinfinity. This sample evaluation procedur e coversfinal
manufacturing, testing, and data collection performed by the production department to make
absolutely certain that finished defibrillator scomply with DM R specifications. Thistest procedure
was developed based on the company approved device specifications.

To reduce errors and increase clarity, the test number column on the data sheet contains the
paragraph number of the detailed requirementsin the specifications section of the procedure. The
test equipment and schematics are not reprinted here.

Test DHR of a Printed Circuit Board Assembly

A data or "device history record" card for a printed circuit board is exhibited. The test

procedurefor theboardisnot reprinted. Thisdata card isnot thecompletedevicehistory record for

thefinished device. When the finished deviceistested, thisboard istested again asan integral part
of it.

Device History Record (urine plate)

A record sheet of thefilling, labeling sample, inspection, and sampletesting of afive-mediaurine
plateis exhibited. Each activity is performed per procedure -- these procedures ar e not exhibited.
Thelabel recordisan actual label asprinted on theurineplates-- therecord sheet ispassed through
the printing machine. Thistechnique reduces costs and eliminates human copying errors.

Batch Production Record (XL D)

Thisexhibit isthe batch production record of the XL D component used to fill one section of the
five-part urine plate discussed above.

Batch Production Record (Thayer Martin)

This exhibit is a blank copy of the form used to record the batch production record for the
Thayer Martin component used in the urine plate.

Batch Production Record (Blank form)

This exhibit isaform used to record the batch production record of various growth media. It
could be used to record the production of XL D as mentioned above.
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To test

the D370, D[-720M, D[-400 or C-400 Portable Dafibrillstors for

conformance to Englneszing Spacificativis and to define e aquipsent and e chode
to perferm these Eemcn.

2.0 METHOD:

The Fortable Defibrillator will be subjected te the followlng CERE Baquence;

1, FC Bpards Test
1. Freliminary Test/Dlaplay Adjustmencs
2. BRurn=In
1. #inal Chacks
2. Hriter TesLs
1, Prelimainary Teets
I, Bur-In
}. Final Tents
3. Final Tests
i, bBattery Operation
5. Safety Teats
3. EQUIPMENT:
1. Scope, Tektronia Type 5107 or equivalenr (OUAL TRACE SCOPE).
7, TDVH, Fluke Typse B00HA or equivalent.
3. text Seb #2013 (Bd. Test Set).
4. Heart Simulpesr, HS-1 or aquivalent,
5. TFuncriios Gemerator, Wrghn-Hice Type 5300 or equivaledh,
6, Trequency Counter, HP Typs 331IA ar equivalent.
7. HKolse Meter, HF Typa 403 or equivalent.
8, Pewee Moniktaor, Sencore Type FM-157 or equivalent.
9, Variac, Fover 3cac Type 116 or equivalenc.
10. wefibriliator Merer, Dempoey Type 429 or wquivelear,
1l. Pretepted adulc Antarlor Faddles {F/N 24%9008201%.
112. Electronic Stop Warch.
13, Foetested Scope Bosrd, Dafibrillater Ecard, Heart Bwce Board, ECG Board
and, if required, Writer Board.
14, Tesf Fet #2020 (Stat Ecops Teat Set).
15, Test Blug #2036 {Int, Pad./Rewote Chg.).
‘1B, Adapter #2037 {Faddle Conn.).
17. Tast Ser P2041 (Writer Temt Secl},
18, 5Stylus Fressure Gauge.

&, DRAMINGS:

1. Frod./Teat Spec,, Fortable Defibrillecor AO430053E
?. %chenatic, Portable Deftibriliator A0 300311
1, Schemmtls, Scope Board (0 A ED T
4. PB,M, Asgy., Scope Eowpd E203Q06402

REY.

A O 5a0G045 A

| LS
1z-9
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%, Schiematic, Deflbrillator Board DO4200207

&, T.W, Apey,, Daf