
Current Good Manufacturing
Practices for Medical Devices

Manufacturing Practices CMPs. The addition of

design controls and the prospect of international har

monization may well be the most important develop-

1 Maintenance schedule. Each manufacturer shall

establish and maintain schedules for the adjustment,

Continued on page 30

n this, the fourth article in our series on medical

devices, we take a look at the newly issued FDA Good

nients in the device-regulatory field in years. Part 1 of this arti

cle appeared in our March/April issue.

Identificadon and flaceablilty

"Section 820.60 Identification. Each manufacturer shall establish

and maintain procedures for identifying product during all stages

of receipt, production, distribution, and installation to prevent

mixups.

Section 820.65 Traceability. Each manufacturer of a device that

is intended for surgical implant... or to support or sustain life and

whose failure. . . can be reasonably expected to result in significant

injury to the user shall establish and maintain procedures for iden

tifring with a control number each unit, lot or batch...."

The purpose of the first of these provisions is to ensure that

all products, including components and manufacturing materi

als, are properly identified so as to prevent mixups. The traceabil

ity provision applies to the kinds of devices categorized as "criti

cal devices" in the earlier GMPs. Some specific examples of these

may be found in a Federal Register notice of March 17, 1988 53

PR 8854, though it is important to note that that list is far from

current. To determine which devices are now subject to the trace

ability provision, manufacturers should consult the definitions

adopted in the Current Good Manufacturing Practices CGMP

Section 820.65.

"Traceability" as referred to in this section is held to apply

from the manufacturing facility to the initial consignee. It should

be distinguished from FDA tracking requirements, which are

used to trace a product all the way to the patient these may be

found in 21 CFR 821. The tracing of critical components should

make up part of the Device History Record.

Production and Process Controls

"Section 820.70 Production and Process Controls.

a General. Each manufacturer shall develop, conduct, control

and monitor production processes.... Where deviation from device

specifications could occur as a result of manufacturing process, the

manufacturer shalt establish and maintain process control proce

dures.... Where process controls are needed, they shall include:

1 documented instructions...;

2 monitoring and control of process parameters and

component and device characteristics duringproduc

tion;

3 compliance to specified reference standards or codes;

4 the approval ofprocesses and process equipment; and

5 criteria for workmanship which shall be expressed in

documented standards or by means of identified and

approved representative samples.

b Production and process changes.... Changes shall be veri

fied or where appropriate, validated....

c Environmental control. Where environmental conditions

could reasonably be expected to have an adverse effect...the manu

faaurer shall establish and maintain procedures to adequately con

trol these environmental conditions....

d Personnel. Each manufacturer shall establish and main

tain requirements for health, cleanliness, personal practices, and

clothing ofpersonnel if contact... could reasonably could be expected

to have an adverse effect....

e Contamination control. Each manufacturer shall estab

lish and maintain procedures to prevent contamination....

fl Buildings. Buildings shall be ofsuitable design....

g Equipment. Each manufacturer shall ensure that all

equipment... is appropriately designed, constructed, placed and

installed....
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cleaning, and other maintenance ofequipment....

2 Inspection. Each manufacturer shall conduct periodic

inspections [ofequipment]....

3 Adjustment. Each manufacturer shalt ensure that

any inherent limitations or allowable tolerances are

visibly posted...or are readily available....

Ii Manufacturing material. Where a manufacturing mater

ial could reasonably be expected to have an adverse effect.,.the man

ufacturer shall establish and maintain procedures for the use and

removal ofsuch manufacturing material....

I When computers or automated data processing systems

are used as part of production...the manufacturer shall validate

computer software....

Section 820.72 Inspection, Measuring and

Test Equipment.

a Control of Inspection. Measuring and

Test Equipment. Each manufacturer shall

ensure that all [such equipment] is suitable

[and]...routinely calibrated, inspected,

checked and maintained....

b Calibration. Calibration procedures

shall include specific directions and limits for

accuracy and precision. When accuracy and

precision limits arc not met there shall be

provisions for remedial action.... Calibra

tion... shall be traceable to national or inter

national standards...calibration dates, the

individual performing each calibration, and

the next calibration date shall be document

ed. These records shall be displayed on or

near each piece of equipment or shall be

readily available....

Section 820.75 Process Validation.

a Where the results of a process cannot be

fully verified.., the process shall be validat

ed..

No provision of the CGMP is more cen

tral to the maintenance of quality stan

dards, or more likely to occupy large

amounts of the manufacturer's time,

money, and attention, than this one. The

basic philosophy is simple: any possible

deviations in the manufacturing process

that could affect the quality of the final

product must be documented, monitored,

and controlled.

Most manufacturers find it helpful to

establish standard operating procedures to

produce the documents required by this

section. Changes to the SOPs should be

made in accordance with Section 82040.

Provisions relating to buildings, envi

ronment, and personnel have been aug

mented in the FDA's guidance documents.

Buildings should contain sufficient space

to allow for proper cleaning, maintenance,

and other operations, and should be
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designed with contamination control in

mind. Elements such as humidity, tem

perature, and static electricity, as well as

foreign substances such as paint chips,

rust, and microorganisms, should be

controlled if they are liable to affect the

product adversely. Such contamination

can come from obvious sources or from

less obvious ones; sweeping or polishing

a floor, for example, can cause contami

nation of some devices. Because over

crowded environments are susceptible to

mixups, facilities should be laid out with

designated, discrete areas for receiving,

inspection, testing, manufacturing, label

ing, packaging, and record keeping, with

different operations delineated by wails

or partitions. Where separate labeling

operations are undertaken, each should

be treated as a distinct operation, and

physically isolated from all other labeling

operations. Labeling mixups are a major

cause of recalls.

Even such mundane processes as

cleaning should be documented. A record

of cleanings should be kept and posted in

a convenient location. A notation of

mark, an initial, or the signature of the

person who performed the cleaning

should be entered in this log after each

cleanup. Bathrooms and dressing areas

should be clean and of adequate size. The

use of pesticides in a facility should

always be carried out with written proce

dures. If equipment can be affected by

particulates caused by smoking, it is rec

ommended that workers who smoke not

enter sensitive portions of the facilities

for 15 minutes after smoking.

The rules also require that equipment

used in production be periodically

inspected in accordance with a written

plan. Inspections need to be document

ed. Manufacturing materials-that is,

substances employed in the manufactur

ing process but not intended by the man

ufacturer to become part of the finished

device, such as mold-release compounds,

detergents, and so on-must be removed

if they are likely to have an adverse effect.

The removal procedures must be docu

a

mented, along with the fact of the mater

ial's removal. Manufacturing materials do

not have to be eradicated completely;

they must, however, be eliminated to the

extent that the amount that remains will

"not adversely affect the device's quality'

Software used to control manufac

turing processes must be validated to the

greatest extent possible. This applies even

to off-the-shelf software purchased by the

manufacturer, for which assurances must

be provided that its performance will

match expectations.

As mentioned above, those features

of a product that cannot be verified must

be controlled through process validation.

A straightforward process that measures

a product's physical parameters, verifica

tion is not, however, always practicable or

sufficient: in certain cases, quality cannot

be assured simply by measuring the out

put parameters. A weld, for instance, can

look acceptable on the surface while con

taining flaws deep inside. To cite another

kind of example, sterility cannot for the

most part be verified without destroying

the packaging. Where such features are

involved, then, validation must be used.

Rather than measuring the output, vali

dation relies on measuring input para

meters and controlling production

processes so that the output-that is, the

product's weld, sterility, etc.-can be

guaranteed..

The FDA defines process validation

as follows: "Process validation is estab

lishing documented evidence which pro

vides a high degree of assurance that spe

cific processes will consistently produce

product meeting its predetermined speci

fications and quality characteristics."

Documented evidence is compiled by

"challenging" the process-that is, by

varying input parameters to create worst-

case conditions. Parameters include not

only component specifications but also

air and water quality and equipment tol

erance levels. Changes to the end product

are then measuted, whether or not a

product is deemed acceptable will

Continued on page 33
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Continued from page 31

depend on its predetermined specifications. In the case of some

thing simple such as tubing, this could mean the internal and

external diameters. Other predetermined specifications could

include biocompatibiity, durability, and tensile strength.

Validation activities, including the date and signature of the

individuals approving the validation, need to be documented.

Monitoring methods, data obtained, date, and, where appropri

ate, names of the validating individuals must all be provided. All

persons involved must be qualified for their tasks. If and when

changes are made to the process, revalidation will be required

unless the manufacturer can show why it is not needed.

Acceptance Activities

"Section 820.80 Receiving, tn-Process, and Finished Device

Acceptance.

a General. Each manufacturer shall establish and maintain

proceduresfor acceptance activities....

ii Receiving Acceptance Activities....Incoming products shall

be inspected, tested, or othenvise verijled....Acceptance or rejection

shalt be documented.

c In-Process Acceptance Activities...such procedures shall

ensure that in- process product is controlled...,

d Final Acceptance Activities. Each manufacturer shall...

ensure that each production run, lot, or batch offinished devices

CE

meets acceptance criteria. Finished devices shall be held in quaran

tine or otherwise adequately controlled until released. Finished

devices shall not be released for distribution until:

1 the activities required in the DM'R are completed;

2 the associated data and documentation are reviewed;

3 the release is authorized by signature of a designated

individuals; and

4 the authorization is dated.

e Acceptance Records.... These records shall include:

1 the acceptance activities performed;

2 the date acceptance activities were pciformec4

3 the results;

4 the signature of the individuals conducting the accep

tance activities; and

5 where appropriate, equipment used. These records shall

be part of the LJHR.

Section 820.86. Acceptance Status. Each manufacturer shall

identify, by suitable means, the acceptance status of product....

Acceptance status shall be maintained throughout manufacturin&

packaging, labeling, installation, and servicing ofthe product...."

While Section 820.50 Purchasing Controls discusses the

standards that materials and components must meet, this section

is specific to the manufacturer's own acceptance program. The

criteria for determining what is acceptable are left to the manu

facturer's discretion and may depend, in

part, on reasonable reliance on the seller's

quality-control programs. However, the

FDA has indicated that it considers it

essential for manufacturers to maintain

records of the assessments they perform,

with clear indications of pass and fail cri

_______

teria. All nonconforming product must be

dealt with in a specific fashion see below.

FDA guidance has indicated that in-

process controls are not necessary for the

simplest products e.g., medical socks.

Nonconforming Product

"Section 820.90 Nonconforming Product.

a Control of Nonconforming Product.

Each manufacturer shall establish and

maintain procedures to control product that

does not conform to specified requirements.

The procedure shall address the identifica

tion, documentation, evaluation, segrega

tion, and disposition of nonconforming

product.... The evaluation of nonconfor

mance shall include a determination of the

need for an investigation and notification of

the persons or organizations responsible.

Continued on page 34

Device Master Record

SAMPLE REcoRD

COMPANY LOGO

Title Device Master Record

__________________________________

SOP Number

_________________

Prepared by __._

_______ __________________________

Date Prepared

Approved by .._ Date Rev

_________

PUN NOTES

______ ______ ______ _______________ _____________

1.0 Purpose and Scope: To state responsibilities for prepariog a device master record DMR lodex.

2.0 Policy: A DM It lodex shall be prepared and maintained by Engineering for alt devices heiog developed or

manufactured.

3.0 Definition: A DMR Index is a table ofcontenrs for all the doetimenrs oeeded to procure components and

materials, produce, test, package, label, atore and urea device. It alao contains information on the break

down of the device into manufacturing. inapection packagaog. etc. ateps. A DMR iodex is:

3.1 An aid in propoamg, planning, tasking and reviewing projects;

3.2 A framework for prepariog thawing,, procedures, component lists and naateaial lists;

3.3 A means of familiarizing personnel with the device and ma,aufacluring process:

3,4 A current list of the general standard operating procedures required; aod

3.5 An index to the product-specific documentation required for procurement of cootpoeenls nod materials; and

manufacture, and evalatntion of medical devices.

4.0 Procedure:

4,1 A preliminary index may be generated for the convenience of Engineering. Upon complecion of the design

when formal records am needed, a rorrna index shall be written.

4.2 The index will be drawn. docuotcits number, assigned. staIns of drawings mdicated, and the index approved

by Engineering and Manufaciuriog. All specific and non-product specific docuanents such at standard oper

ating procedures of the device shall be listed on the mdc,. -
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Continuedfrom page 33

I, Nonconforming Review and

Dispositioit

1 Disposition of nonconforming

products shall be documented....

2 Each manufacturer shall estab

lish and maintain procedures

for rework, to include testing

and reevaluation

This section requires four things of a

manufacturer. First, it must set up a pro

gram to control the disposition of all

nonconforming product. Second, it

must ensure that the program addresses

the "identification, documentation, eval

uation, segregation, and disposition of

nonconforming product." Third, it must

provide for investigations, when neces

sary. Fourth, it must ensure that such

investigations, when undertaken, are

documented; when an investigation is

not undertaken, the reasons should like-

wise be documented.

Subsection b of 820.90 implies that

nonconforming components may be

used, provided that their use can be justi

fied and documented. Final product and

components may also be reworked in

accordance with 820.90 b2, but a

determination must be made as to what,

if any, adverse effect that rework may

have on the product.

Conective and Preventive Action

"Section 820.100 Corrective and Preventive

Action.

a... The procedures shall include

requirements for:

1 Analyzing processes... quality

audit reports... service records, complaints,

and any other sources of quality data to

identify existing and potential causes of

nonconforming product.... Appropriate sta

tistical methodology shall be employed

where necessary.

2 Investigating the cause of non

conformity....

3 identifying the actions needed....

4 Verifying or validating the cor

rective and preventive action....

5 Implementing and recording

changes in methods and proce

dures needed....

6 Ensuring that information

related to quality problems or

nonconforming product is dis

seminated to those directly

responsible....

7 Submitting relevant informa

tion.., for management review.

b All activities required on this section,

and their results, shall be documented."

Field failures, as well as customer

complaints relating to the possible failure

of a device to meet any of its specifica

tions, must be reviewed, evaluated, and

investigated unless a similar investigation

has already been performed Figure 1, A

person or unit needs to be formally desig

nated to carry out this task. The FDA

defines as a complaint any expression of

dissatisfaction regarding the product's

identity, quality, durability, reliability,

safety, effectiveness, or performance.

Sections 820.100 and 820.198 prescribe

the action to be taken in the event of such

a complaint's being received.

The FDA requires that complaint files

be reasonably accessible to investigators

and readily available at the manufactur

ing site. Relabelers, importers, and other

entities that distribute products under

their own name must forward complaints

to the actual manufacturer.

Complaints for a particular product

should be grouped in such a way as to

enable trends to be identified. According

to the FDA, "If a manufacturer cannot

readily identifr defect trends, the firm's

management is not complying with the

intent of the GMP."

In describing the written procedure

that must be followed in the investigation

of any outright failure of a device or its

components to meet performance speci

fications, the FDA stipulates that such
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guidelines must specify that the defective device not be

destroyed.

Any deaths related to a device, even those attributable to user

error, must also be investigated. Although it is obviously not pos-

sible for manufacturers to foresee all conceivable types of misus

es, once a potential for misuse has come to light, the manufactur

er should consider taking corrective and preventative action.

Finally, investigation may be called for even where there is no

external complaint. The FDA is of the opinion, for example, that

changes in yields mandate the need for investigation.

Labeling and Packaging Controls

"Section 820.120 Device Labeling. Each manufacturer shall estab

lish and maintain procedures to control labeling activities.

a Label Integrity. Labels shall be printed and applied so as to

remain legible and affixed during customary conditions....

b Label inspection. Labeling shall not be released for storage

or use until a designated individuals has examined the labeling....

The release, including the date and signature of the individuals

performing the examination, shall be documented in the DHR.

c Each manufacturer shalt store labeling in a manner that

provides proper identification and is designed to prevent mixups.

a

ci Labeling operations....The labd and labeling used...shall be

documented in the DHR....

Section 820.130 Device Packaging. Each manufacturer shall

ensure that.,, containers are designed and constructed to protect the

device from alteration or damage during the customary conditions

ofprocessing, storage, handlin& and distribution

Since a substantial number of recalls are caused by labeling

problems, the FDA has apphed increased scrutiny here. The pre

cise definitions of the various terms are important here: by

"labels:' the FDA means those things that appear on the device

itself, while "labeling" refers to virtually everything else, including

dispenser carton labels, case labels, package labels, and directions

for use. The content and design of the labels should be specified

or referenced in the Device Master Record, with the specifications

to include artwork for each label as well as appropriate inspection

and control procedures. The artwork should be accompanied by

the name of the preparer, an approval signature, and the approval

date. Labels on printed packaging should be treated as compo

nents; as such, purchase specifications should define label dimen

sions, ink, and finish to help ensure that the label and labeling will

remain legible throughout the life of the product.

Continued on page 36
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Continuedfrom page 35

Labels and labeling that have been

accepted from vendors should be stored

in segregated areas, and a documented

procedure should be followed when they

are released for use. This procedure will

need to indude a check for any lot num

bers or expiration dates. Inspection of the

label should be documented on a form

that provides the name of the person per

forming the inspection and its date.

Further, since labeling is to be included in

the Device Master Record, all changes

therein should be performed under the

document-change control system.

Packaging, too, must be evaluated for

suitabiit with special attention paid to

devices that must remain sterile, for

which some form of validation is usually

required. Where products are labeled

"sterile" but have not yet been sterilized, a

high level of control is required, and spe

cific FDA regulations apply. See, for

example, 21 CFR 801.150e.

Note that automated label readers,

backed up by human oversight, may be

used to inspect labels.

Note, also, that intentional tamper

ing is not one of the "customary condi

tions" that manufacturers are required

to anticipate.

Handling, Storage, Distribution, and

Installation

"Section 820.140 Handling. Each

manufacturer shall establish and maintain

procedures to ensure that mixups, damage,

deterioration, contamination, or other

adverse effects to product do not occur dur

ing handling.

Section 820.150 Storage.

a Each manufacturer shall establish

and maintain procedures for the control of

storage areas and stock rooms.... When the

quality ofproduct deteriorates over time, it

shall be stored in a manner to facilitate

proper stock rotation.

b Each manufacturer shall...describe

the methods for authorizing receipt from

and dispatch to storage areas.,,.

Section 820.160 Distribution.

a Each manufacturer shall.. .ensure

that only those devices approvedfor release

are distributed and that purchase orders

are reviewed to ensure that ambiguities

and errors are resolved....

b Each manufacturer shall maintain

distribution records which include...

1 the name and address of the

initial consignee;

2 the identification and quan

tity ofdevices shipped;

3 the date shipped; and

4 any control numbers used.

Section 820.170 Installation.

a Each manufacturer of a device

requiring installation shall establish and

maintain adequate installation and inspec

tion instructions, and, where appropriate,

test procedures....

1, The person installing...shall docu

ment the inspection and any test results to

demonstrate proper installation."

Where needed, instructions must be

supplied with the product so it can be

properly installed. Installers must be

trained to perform any tests that may be

required upon installation. These

requirements apply regardless of whether

the installer is an employee of the manu

facturer or a contractor. When an

installer is affiliated with the manufactur

er, records of the installation should be

left by the manufacturer, but the FDA

does not expect manufacturers to retain

copies of records when installations are

performed by third parties. In such cases,

the third party is obligated to keep the

necessary records.

Records

"Section 820.180 General Requirements.

All records required by this part shall be

maintained at the manufacturing estab

lishment or other location that is reason

ably accessible to the responsible officials of

the manufiwturer and to employees of the

FDA.... Those records stored in automated

data processing systems shall be backed up.

a Confidentiality. Records deemed

confidential by the manufacturer may be

marked to aid the FDA in determining

whether information may be disclosed....

Continued on page 39
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