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APPLICATION OF THE DEVICE GOOD MAMJFACTURING PRACTICE REGULATION 

TO THE MANUFACTURE OF STERILE DEVICES 

. 
Revised: 8/82 and 12/83 

PURPOSE 
.. . 

The purpose of these instructions is to assist FDA field personnel in 
applying the device GMP regulation to insoections of manufacturers of - - - - - - - 
sterile devices. File these instructions with (27378.830 Inspection of 
Medical Device Manufacturers ( 10-24-83) for reference when conducting @ - 
inspections of sterile device manufacturers. The examples given concern 
conditions, procedures and methods that can dfrectly affect sterility 
specifications. The examples are not  intended to cover all possible 
variations in sterilization practices, and may not apply in all situations, 
They are general factors for use in determining whether a manufacturer's 
production procedures and sterilization processes are in compliance with 
the GMe regulation. 

BACKGROUND 

The CMP regulation requires that manufacturers adhere to a comprehensive 
quality assurance (QA) program which includes adequate environmental 
controls; trained personnel; maintenance and calibration of aquf pment; 
recordkeeping, packaging and labeling controls; and other measures 
applicable to the manufacture of medical devices. These aspects of QA are 
especially applicable to the manufacture of sterile medical devices. The 
applicability of any one aspect may vary, however, depending upon the 
method of sterilization and the product sterilized. For example, pyrogens 
are not a concern with n0ninvasiv.e sterile devices such as surgical drapes, 
but are of concern for invasive devices auch as transfusion/lnfusion 
sets, intraocular lens and devices that concact cerebral-spinal fluid. 

METHODS OF STERILIZATION 

Technically equivalent methods of sterilization are currently employed by 
the device Xndustry, Each method offers certain advantages , and 
disadvantages. Whichever method is used, manufacturers generally establish 
sterilization cycles in one of the following ways: 

1. Using studies based on known bioburden (the number of 
microorganisms present on a device before sterilization) and the 
resistance of these microorganisms to the sterllant used. . . 

2. Using traditionally accepted methods where process parameters are 
selected to assure that the process w i l l  inactivate high numbers of 
sterilant resistant microorganisms without necessarily relating the 
number to those microorganisms found on the product immediately 
before sterilization. When the process exceeds what is normally 
considered necessary to kill ambient microorganisms on the product, 
the method is referred to as "overkill". 



A The f o l l o w i n g  i s  a d i s c u s s i o n  o f  some o f  t h e  F a c t o r s  t h a t  must  be  
considered when t h e s e  methods are used: 

BIOBURDEN STERILIZATION PROCESS 
C 

The process  used is based on a n t i c i p a t e d  l e v e l s  of mic rob ia l  contamination 
on t h e  product e s t a b l i s h e d  by measuring the number of microorganisms on che 
product,  and t h e i r  r e s i s t a n c e  j u s t  be fore  s t e r i l i z a t i o n .  

If manufacturers  base t h e i r  s t e r i l i z a t i o n  process  on a determinat ion of 
mic rob ia l  load  ( bioburden) , t h e y  are requ i red ,  a f t e r  s t e r i l i z a t i o n  
parameters are set, to mainta in  t h e  bioburden at o r  below t h i s  level  by 
c o n t r o l l i n g  rhe  environment, l.e., a l r b o r n e  and f lu idbo tne  contaminants, 
equ ipment  and p e r s o n n e l ,  o r  any other s o u r c e s  t h a t  can  i n c r e a s e  t h e  
dev ice ' s  mic rob ia l  load. Var iab les  t h a t  can be c o n t r o l l e d  to  reduce t h e  
e f f e c t  of t h e s e  sources  inc lude  a i r f l o w ,  a i r  p ressure ,  personnel p r a c t i c e s  
and d r e s s ,  m a t e r i a l  and process ing e q u i p e n t ,  genera l  aan i t ac ion ,  and 
humidity. The bioburden on t h e  product I n  its f i n a l  packaging i m e d i a t e l y  
be fore  terminal  s t e r i l i z a t i o n  i e ' t h e  ch ie f  concern. 

Ef fecrlve environmental c o n t r o l  w i l l  inc lude  progiams for :  ( 1) monitoring ' 

t h e  l e v e l  o f  m i c r o b i a l  c o n t a m i n a t i o n ;  a n d ,  ( 2 )  r e d u c i n g  i t s  l e v e l  by 
c o n t r o l l i n g  t h e  sources.  

FDA does  not: 

(a) r e q u i r e  t h a t  t h e  s t e r i l i z a t i o n  process  be established on the b a s i s  
of bioburden; 

(b) specify t h a t  bloburdea t e s t i n g  is essential t o  a11 s t e r i f i z a e i o n  
processes;  and, 

( c )  r e q u i r e  t h a t  b i o l o g i c a l  i n d i c a t o r s  o r  physical/chemical  dosimeters 
be used i n  a l l  processes. 

"OVERKILL" STERILIZATION PROCESSES 

Where finns r e l y  o n  h i g h  l e v e l s  of h e a t ,  s t eam,  r a d i a t i o n ,  g a s e o u s  
s t e r i l a n t ,  and/or prolonged per iods  of exposute i n  excess of t h a t  which i s  
requ i red  t o  k i l l  t h e  most r e s i s t a n t  organisms ( o v e r k i l l ) ,  they may afilow 
c o n d i t i o n s  t o  e x i s t  which r e s u l t  i n  h i g h  microb ia l  l e v e l s  on t h e  dev ice  
be fore  s t e r i l i z a t i o n .  Th is  may r e s u l t  i n  b a c t e r i a l  counts  too high t o  be 
des t royed by even an overkf 11 cycle. Pyrogen-producing b a c t e r i a l  s p e c i e s  
may produce pyragens and, while t h e  b a c t e r i a  w i l l  be destroyed during t h e  
c y c l e ,  t h e  pyrogenic substances  remain and make c e r t a i n  dev ices  u n f i t  f o r  
use. I n  a d d i t i o n ,  poor p a r t i c u l a t e  c o n t r o l  dur ing the  manufacture of 
i n t r a v a s c u l a r  dev ices  could r e s u l t  i n  high l e v e l s  of p a r t i c u l a t e s  which are 
capable of inducing thromboemboli. 

~ l s o ,  excessively high levels OF s t e r i l a n r  o r  exposure may a f f e c t  the 
performance, e f f e c t i v e n e s s  o r  r e l i a b i l i t y  of rhe  f i n i s h e d  device  or i ts  
packaging. 



When a ,manufacturer alleges use of the "overkill" approach, the 
Investigator should document: the design of the sterilization process; 
procedures followed in controlling ttie sterilization cycle parameters; 
procedures for minimizing filth and particulates; and, the statistical. and 
biological basis for any finished product sampling and testing. 

- 
VALIDATION 1 

Process validation is a documented program which provides a high degree of 
assurance that a specific process will consistently ,produce a device 
meeting its predetermined specifications and quality attributes. The basic 
elements of this program include demonstrated equipment installation 
performance; demonstrated process performance; and program documentation, 
review, and approval. 

A need for process validation is implied in the medical device GMP, 21 CFR 
820. Section 820.5 requires every finished device manufacturer to ', , . prepare and Implement a quality assurance program that is appropriate to 
the specific device manufactured . . ." Section 82O.3( n) def lnes quality 
assurance as ". . ,all activities necessary to verify confEdcnce in the 
quality of the process used to manufacture a finished device." 

Process validation is the major activity used to provide confidence that a 
process will consistently produce a device meeting the designed quality 
attributes. Section 820.100 scates, "Written manufacturing specifications 
and processing procedures shall be establfshed, implemented, and controlled 
to assure that the device confoms to its original design or any approved 
changes in that design." In addition, Section 82O.lOO( b)( 1) staces, "Where 
deviations from device specifications could occur as a result of the 
manufacturing process itself, there shall be written procedures describing 
any processing controls necessary to assure conformance to specifications." 
This section implies the need for review of the process (revalidation) upon 
initiation of significant changes in product, package, equipment, or 
operating conditions. 

Associations have published a number of validation approaches that are 
considered acceptable by the! FDA. Verification of GMP compliance and 
process efficacy by FDA is based upon review of each firm's validation 
procedures and data. 

If a firm cannot produce documentation to show that the process in use has 
been "validated" (i.e., determined to be capable of performing its i.a&nded 
function), the investigator should collect data for evaluation to determine 
whether the process is adequate to achieve the expected result, i.e., the 
process consistently produces sterile devices. Sufficient data must be 
obtained to provide an adequate estimate of the microbial lethality of the 
sterili zation cycle for the devices sterilized. CP 7378.83OA should be 
consulted for a list of the data necessary to evaluate the process. f f  
deviations are found, the process should be treated and reported in the 
same way as other GMP regulation process inadequacies. Process deviatf ons 
in the area of sterilization are especially significant since they have a 
direct and crucial Impact on the safety and the conformance to 
specifications of a f inished device. 



Examples of deficiencies which may indicate that sterilization operations 
be effective include: may not 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8 

9. 

adverse FDA laboratory findings, i .e . ,  a violative sample with a 
verified violative check analysis sample; - 
evidence that an abnormal percentage of lots are rejected by the 
manufacturers as a result of failing the USP sterility rest; 

history of frequent breakdowns, cycle failures, operating problems 
with sterilization equipment; 

failure to properly maintain and calibrate instrumentatioa and to 
record such activities; 

lack of records for the sterilization process cycle or, if relying 
on USP finished product testing, lack of records for device 
sterility testing; 

failure to control the identification, handling arrd storage of 
finished sterile devices and failure to control lots waiting for 
sterility analysis (i.e., held in quarantine or stored at a 
controlled warehouse). Quarantined devfcss labeled per 801.150(e) 
may be moved but may not be not placed into commercial 
d i  sttibution; 

lack of adequate knowledge of process controls and measurement 
requirements by employees who.operate equipment; 

failure of the manufacturer to follow his own procedures for 
sterilizing devices; 

absence of specifications outlining the design of the sterilization 
process. 

The district should contact FDA headquarters personnel possessing special 
expertise in the sterilization of devices before concluding that a 
manu@cturerts sterilization process is inadequate. 

APPLICATION OF SPECIFIC GMP REGULATION SECTXONS 

The investigator should use judgment in determining if conditions; 
controls, and procedures are necessary to meet the intent of the GMP. fn 
addition to coverage of the following areas, to assure complete 
inspectional coverage, the investigator should review CP7378.830A and 
complete Atcachmenc B of tha t  circular as thoroughly as possfble. The 
investigator should cover all areas to which the GMPs apply, even those not 
directly affecting sterility. 

ORGANIZATION (820.20) 

Quality Assurance is defined under 820.3(n) as "all activities necessary to 
assure and verify confidence in the quality of the process.used to 



manufacture a f in i shed  device." Further ,  820.5 requi res  t ha t  "Every 
f in i shed  device manufacturer s h a l l  prepare and implement a q u a l i t y  
assurance program t h a t  i s  appropr ia te  to the  s p e c i f i c  device 
manufactured..." 

A manufacturer of s t e r i l e  devices,  therefore ,  must develop and properly - 
implement a QA program t o  assure  not  only t h a t  the f in i shed  device conforms 
t o  configurat ion and performance spec i f i ca t i ons ,  but a l s o  t ha t  the f inished 
device is s t e r i l e .  This r e s u l t  is achieved by means of a s t e r i l i z a t i o n  
process t h a t  is: 

a) appropr ia te  for the  device; 

b) adequately documented; and 

c )  properly implemented and control led.  

The manufacturer is  required t o  develop and implement n QA program which 
includes a QA a u d i t ,  inspec t ion ,  t e s t ,  and documentation program t o  v e r i f y  
t h a t  t h e  methods, processes,  personnel p rac t ices ,  and f a c i l i t i e s  developed 
and approved f o r  the  device a r e  properly followed and maintained. 
Respons ib i l i t i es  and a u t h o r i t i e s  should be spec i f ied  and the  QA program 
should be endorsed by upper management. Such an organLzation should a l so  
have s u f f i c i e n t  pe r sonne l  t o  a s s u r e  t h a t  a l l  a c t i v i t i e s  r e q u i r e d  by 
820.20(a) a r e  performed. 

The QA program shou ld  p r o v i d e  f o r  p r e v e n t i o n  and ready  d e t e c t i o n  of 
discrepancies  between s t e r i l i z a t i o n  spec i f i ca t i ons  and ac tua l  r e su l t s  and 
f o r  t imely co r r ec t i ve  act ion.  The QA program must prevent shipment of a l l  
devices  f o r  which there  is evidence of n o n s t e r i l i t y  and, when appl icable ,  
pyrogenicity. 

I f  a f in i shed  device manufacturer has s t e r i l i t y  t e s t i ng  conducted by a 
cont rac t  l abora tory ,  t he  con t r ac to r ' s  a c t i v i t i e s  a t e  considered an 
extension of the  f in i shed  device manufacturer's QA program. Finished 
device manufacturers may be i n  v io l a t i on  of 820.20(a)(4) i f  they f a i l  t o  
assure  t h a t  the a c t i v i t i e s  performed by the  cont rac tor  a r e  conducted i n  an 
appropr ia te ,  proper and adequate manner. 

PERSONNEL ( 820.25 ) 

Section 820.25(a) requi res  t h a t  a l l  personnel have the necessary t r a in ing  
to adequately perform t h e i r  assigned r e spons ib i l i t i e s .  For example, formal 
o r  on-the-job t r a in ing  is normally required f o r  a l l  personnel who perform 
t h e  following s t e r i l i z a t i o n  operations: 

a) arrange s t e r i l i z e r  loads; 

b) place b io logica l  i nd i ca to r s  o r  dosimeters;  

c) manage pre- and p o s t - s t e r i l i t y  packaging and warehousing; 

d) c a l i b r a t e  and maintain s t e r i l i z a t i o n  and environmental-control 
equipment systems; and, 



e )  make d e c i s i o n s  on acceptance and r e j e c t i o n  o r  need f o r  
r e s t e r i l i z a t i o n  of a l o t .  

Product ion personnel must a l s o  be t r a i n e d  i n  hygiene and c lean a rea  rou t ine  
t o  a s s u r e  t h a t  s t e r i l i z a t i o n  s p e c i f i c a t i o n s  a r e  met. I n s t r u c t i o n  i n  these  
s u b j e c t s  should be provided and documented i n  accordance wi th  820.25. AT1  - 
of rhe  s p e c i f i c  requirements l i s t e d  i n  820.25(b) a l s o  apply,  

BUILDINGS (820 -40) 

Sec t ion  820.40 r e q u i r e s  chat  b u i l d i n g s  s h a l l  be o f  s u i t a b l e  design and 
c o n t a i n  s u f f i c i e n t  space  to facilitate adequate c lean ing ,  maintenance, and 
o t h e r  necessary  operat ions .  

S t e r i l e  d e v i c e s  s h o u l d  be m a n u f a c t u r e d  i n  ' c l ean"  a r e a s  d e s i g n e d  t o  
f a c i l i t a t e  a l l  operat ions:  assembly, packaging, s t o r a g e ,  processing,  
quaran t ine ,  eec. S u f f i c i e n t  space must be provided so t h a t  these  
o p e r a t i o n s  can be conducted under adequate c o n t r o l s  t o  avoid commingling 
s t e r i l e  and n o n - s t e r i l e  d e v i c e s .  B u i l d i n g s  s h o u l d  be c o n s t r u c t e d  o r  
modified t o  prevent t h e  en t rance  and harboring of vermin, b i r d s ,  and o t h e r  
pes ts .  Adequate washrooms and t o i l e t s  should be provided and segregated 
from production areas .  Waste m a t e r i a l  should no t  be allowed t o  accumulate. 
product ion a r e a s  should no t  be used f o r  s t o r a g e  o r  as genera l  right-of-way 
f o r  personnel o r  t r a n s p o r t  of m a t e r i a l s ,  

ENVIRONMENTAL CONTROL (820.46) 

Sec t ion  820.46 r e q u i r e s  t h e  environment Go be  c o n t r o l l e d  i f  i t  can have an 
adverse  e f f e c t  on the product 's  f i t n e s s  f o r  use. Such c o n t r o l s  must be 
monitored. Primary production a r e a s  f o r  s t e r i l e  dev ices  normally need t o  
be environmental ly  c o n t r o l l e d  to  minimize r i s k  o f  microbiological  and 
p a r t i c u l a t e  contamination. I f ,  however, a device  can be adequata ly  cleaned 
b e f o r e  p a c k a g i n g ,  c o n t r o l  o f  t h e  e n v i r o n m e n t  may n o t  be s i g n i f i c a n t .  
Packaging should be conducted under c l e a n  c o n d i t i o n s  e,g., clean room, 
laminar  f low benches, e t c .  

C e r t a i n  s t e r i l i z a t i o n  methods r e q u i r e  t h a t  the  dev ices  be "preconditioned." 
Precondir ioning invo lves  s u b j e c t i n g  t h e  dev ice  t o  cond i t ions  of u n i f o m  
temperature and humidity f o r  s p e c i f i e d  per iods  of time t o  enhance the  
s t e r i l i z a t i o n  e f f e c t i v e n e s s .  When. precondi t ioning i s  epecif  i ed  i n  the  
s t e r i l i z a t i o n  process ,  s p e c i f i c a t i o n s  t o  c o n t r o l  t h e  environment and t h e  
precondi t ioning proceS8 must be developed. 

Environmental s p e c i f i c a t i o n s ,  c o n t r o l s  f o r  mainta ining t h e s e  
s p e c i f i c a t i o n s ,  and inspec t ions  s h a l l  a l l  be documented by t h e  
manufacturer , a s  required by 820 A 6  and 820. I81 . 
CLEANING AND SANITATION (820.56) 

I n d i v i d u a l s  are a source  of both microorganism and p a r t i c l e  contamination 
i n  t h e  m a n u f a c t u r e  o f  s t e r i l e  d e v i c e s .  Changing a r e a s  and washroom 
f a c i l i t i e s  should be provided and maintained i n  a c l e a n  and t i d y  cond i t ion  
per  820 ,S6( a) t o  minimize microbiological  contarnina t ion .  They should be 
segregated from production a reas .  



There  should be w r i t t e n  c lean ing  procedures and schedules  f o r  primary 
manufacturing and s t o r a g e  a r e a s  where appropr ia te .  These should s p e c i f y  
c lean ing  m a t e r i a l s  and methods t o  be used, t h e  frequency of  c l ean ing ,  and 
t h e  i n d i v i d u a l s  r e s p o n s i b l e  f o r  performing t h e  procedures. F a i l u r e  t o  
provide  adequate w r i t t e n  c lean ing  procedures  and schedules  is  a d e v i a t i o n -  
from 820.56. I f  personnel  hygiene o r  f a c i l i t y  c l e a n l i n e s s  could compromise 
t h e  e f f e c t i v e n e s s  o f  the s t e r i l i z a t i o n  process ,  a l l  requirements of 820.25 
and 820.56 apply. 

EQUIPMENT (820.60 AND 820.61) 

A formal maintenance and c a l i b r a t i o n  program must be developed, documented 
and implemented f o r  equipment used i n  t h e  s t e r i l i z a t i o n  process per  820.60 
and 820.61. The i n v e s t i g a t o r  should  determine the  maintenance and 
c a l i b r a t i o n  requirements  a p p l i c a b l e  t o  t h e  equipment involved. Items t o  
cons ide r  a r e  proper  maintenance and " c a l i b r a t i o n  of the  s t e r i l i z e r  
ins t rumenta t ion  such as gauges,  r e c o r d e r s  and test equipment; maintenance 
and adjus tment  of  package s e a l i n g  equipment; and c leaning of a l l  
appropr ia te  process ing equipment. 

Equipment should be designed t o  f a c i l i t a t e  c l ean ing  and t o  prevent fo re ign  
matter, o i l ,  or machine l u b r i c a n t s  from coming i n t o  con tac t  wi th  
components, subassembl ies  o r  t h e  f i n i s h e d  d e v i c e  p e r  820.60. 

F a i l u r e  t o  adequa te ly  c l e a n  a s t e r i l i z e r  could change t h e  e f f e c t i v e n e s s  and 
r e p r o d u c i b i l i t y  of  t h e  cyc le .  When ETO and steam s t e r i l i z a t i o n  a r e  used,  
chambers must be p e r i o d i c a l l y  checked and cleaned t o  ensure  unifomify of 
d i s t r i b u t i o n  of  g a s ,  stem, temperature ,  humidity,  e m . ,  which can be 
a f f e c t e d  by c l o g g e d  o r  p a r t i a l l y  o b s t r u c t e d  d r a i n s ,  v e n t s  o r  i n l e t s ,  
Defect ive  gaskets can cause  p r e s s u r e  l o s s  and l o s s  of s t e r i l a n t .  Complete 
and a c c u r a t e  r ecords  should be p r e s e n t  on results of c a l i b r a t i o n ,  
maintenance checks and adjus tments  o f  s t e r i l i z a t i o n  equipment. 

Where manufacturing r e s i d u e  is  unavoidable,  w r i t t e n  procedures must be 
provided pe r  820.60(d) f o r  t h e  removal of such adverse m a t e r i a l  from t h e  
dev ice  and removal must be documented. For example, ETO res idue  is  a 
manufacturing m a t e r i a l  r e s i d u e  which 'must  be removed o r  reduced t o  a s a f e  
l e v e l .  

ETO r e s i d u e  and i ts  two major r e a c t i o n  products ,  e t h y l e n e  g l y c o l  (EX) and 
e t h y l e n e  ch lo rohydr in  (ETCH), may produce t o x i c  r e a c t i o n s  i n  p a t i e n t g o  
Consequently, t h e  proposed r e g u l a t i o n ,  "Ethylene Oxide, Ethylene 
C h l o r o h y d r i n  and E t h y l e n e  G l y c o l  P r o p o s e d  Maximum R e s i d u e  L i m i t s  and 
Maximum Levels of Exposure," was publ ished i n  t h e  June 23, 1978, Federa l  
Regis ter .  It proposed maximum ETO r e s i d u e s  f o r  d rugs  and medical devices .  
(These are to be used as g u i d e l i n e s  only.) 

S p e c i a l  a t t e n t i o n  should be given t o  ensur ing  t h a t  a device  is wfthin  safe 
r e s i d u e  l i m f t s  when t h e  * o v e r k i l l "  s t e r i l i z a t i o n  method is  used and/or the  
product is  r e s t e r i l i z e d .  



It is the  r e s p o n s i b i l i t y  of  t h e  manufacturer t o  s e t  ETo res idue  l i m i t s  f o r  
the  products  manufactured. If a manufacturer  does not fo l low h i s  own 
s p e c i f i c a t i o n s ,  t h e  i n v e s t i g a t o r  Is t o  document t h a  r e a s o n s  why t h e  
manufacturer is  no t  fo l lowing t h e  s p e c i f i c a t i o n s .  

- 
Manufacturers may c o n t r o l  r e s idue  by conducting ETO r e s i d u e  t e s t i n g  or 
a s s u r e  t h a t  r e s i d u e s  a r e  adequate ly  d i s s i p a t e d  t o  accep tab le  l e v e l s  by 
means of c o n t r o l l e d  studies: 

Aerat ion $8 t h e  method commonly used t o  remove ETO residues.. Aeration may 
be a c c e l e r a t e d  by s u b j e c t i n g  d e v i c e s  to fo rced  a i r  v e n t i l a t i o n .  The use of 
ambient a i r  r e q u i r e s  longer  a e r a t i o n  time. I n  e i t h e r  case ,  temperature,  
holding t i m e  and a i r  f low rate need t o  be con t ro l l ed .  when acce le ra ted  
a e r a t i o n  is used,  t h e s e  c o n d i t i o n s  can be c o n t r o l l e d  i n  a e r a t i o n  rooms or 
chambers. When ambient a e r a t i o n  i a  used,  hold t imes should be e s t a b l i s h e d  
r e g a r d l e s s  of t h e  method used, 

For those  manufacturers  who r e l e a s e  d e v i c e s  aa sterile on a dos imet r i c  
b a s i s  a lone ,  t h e  physical /chemical  dos imete r s  must be r o u t i n e l y  checked 
a g a i n s t  a primary s t andard  whose accuracy h a s  been v e r i f i e d  and maintained. 

MANUFACTURING MATERIALS (8ZQ.20 ( A) ) 

I n  a d d i t i o n  to a s s u r i n g  acceptance and r e j e c t i o n  of component p a r t s  and 
m a t e r i a l s  t h a t  go i n t o  t h e  f i n i s h e d  dev ice ,  a dev ice  manufacturer must a l s o  
assure t h e  acceptance  and r e j e c t i o n  of  manufacturing mate r i a l s .  

Acceprance and r e j e c t i o n  of manufacturing materials is  required by 
820.20( a)  (2 ) .  Manufacturing m a t e r i a l s  involved i n  the  manufacture of 
s t e r i l e  d e v i c e s  i n c l u d e  ETO, b i o l o g i c a l  i n d i c a t o r s ,  incuba t ion  media, 
deionized water, etc- These must be p roper ly  inspected and t e s t e d  f o r  
i d e n t i t y ,  v i a b i l i t y ,  i n t e g r i t y  and p u r i t y  a s  nay be a p p l i c a b l e  o r  o the rwise  
it must be assured  t h a t  t h e  mate.r ials  meet s p e c i f i c a t i o n s .  For example, 
when ETO is used, t h e  manufacturer should e i t h e r  r ece ive  c e t t i f i c a t i o n  t h a t  
t h e  ETO gas conforms t o  s p e c i f i c a t i o n s  of p u r i t y  and blend or conduct t e s t s  
t o  a s s u r e  t h i s .  

If t h e  manufacturer  r e l e a s e s  a d e v i c e  on the  b a s i s  of b i o l o g i c a l  
i n d i c a t o r s ,  t h e  performance of t h e s e  b i o i n d i c a t o r s  must be v e r i f i e d  through 
t e s t i n g  o r  by c e r t i f i c a t e  of ana lys i s .  

When t h e  s t e r i l i z a t i o n  c y c l e  is  based on bioburden,  s p e c i f i c a t i o n s  f o r  t h e  
c o n t r o l  and t e s t i n g  of bioburden on raw m a t e r i a l s  and components should be 
provided where app l i cab le .  Handling and s t o r a g e  p r a c t i c e s  must conform t o  
t h e s e  s p e c i f i c a t i o n s .  

The Manufacturing S p e c i f i c a t i o n s  and Processes  Section of the  CMP r e q u i r e s  
t h a t  " w r i t t e n  manufacturing s p e c i f i c a t i o n s  and processing procedures s h a l l  
be e s t a b l i s h e d ,  implemented, and c o n t r o l l e d  t o  assure i h a r  the  dev ice  
conforms t o  i ts  o r i g i n a l  des ign  o r  any approved changes in t h a t  design." 
The manufacturer must deve lop  .a formal procedure t o  a s c e r t a i n  the  



performance and c o n t r o l  of  each s t e r i l i z a t i o n  parameter t o  ensure i t  w i l l  
and does  r o u t i n e l y  produce t h e  d e s i r e d  r e s u l t s .  F a i l u r e  t o  a ssure  t h a t  a 
process  is  adequate ,  a p p r o p r i a t e ,  c o n s i s t e n t l y  reproduc ib le ,  and conducted 
p roper ly  is  an i n d i c a t i o n  of a n  inadequa te  QA program and i r responsbfe  
management. 

S p e c i f i c a t i o n s  must be provided f o r  t h e  complete s t e r i l i z a t i o n  opera t ions  - 
inc lud ing ,  when a p p l i c a b l e ,  p rehumid i f i ca t ion  dwell-time, loading p a t t e r n ,  
b i o i o g i c a l  i n d i c a t o r  l o c a t i o n ,  e t c .  

Changes t o  p rocess ,  dev ice  and QA documentation must be conducted using a . 
formal change system. 

I f  t h e  d e v i c e  is a  c r i t i c a l  dev ice ,  t h e  sterilization process and the 
c r i t i c a l  o p e r a t i o n  requirements of  820.101 would normally apply. ( I f  a 
non-c r i t i ca l  d e v i c e  is s t e r i l i z e d ,  the  s t e r i l i z a t i o n  process  carmot be 
tenned a c r i t i c a l  o p e r a t i o n  because c r i t i c a l  o p e r a t i o n s ,  by d e f i n i t i o n ,  
apply o n l y  t o  c r i t i c a l  devices .  ) 

REPROCESSING (820.115 AND ,820.116) 

When a  l o t  must  be  r e s t e r i l i z e d ,  820.115,  R e p r o c e s s i n g  o f  d e v i c e s  o r  
components app l i e s .  I f  t h e  dev ice  i s  c r f t i c a l ,  820.116 appl ies .  When 
r e s t e r i l i z a t i o n  is conducted, t h e  reprocessed d e v i c e  should be i d e n t i f i e d  
a s  r e s t e r i l i z e d ,  and a  record maintained.  Before r e s t e r i l i z a t i o n ,  t h e  
manufacturer must determine the  e f f e c t  of r ep rocess ing  on the  device ,  i t s  
a c c e s s o r i e s  and the packaging. Depending on t h e  method used,  
r e s t e r i l i z a t i o n  could r e s u l t  i n  excess ive  r e s i d u e  of gaseous s t e r i l a n t  and 
r e a c t i o n  products ,  s o f t e n i n g  o r  c r a z i n g  of m a t e r i a l s ,  d i s c o l o r a t i o n  of 
p l a s t i c s ,  o r  damage t o  bonded o r  f i t t e d  j o i n t s .  

There must be adequate c o n t r o l s  to  main ta in  l a b e l i n g  i n t e g r i t y  and t o  
p r e v e n t  l a b e l t n g  mixups.  L a b e l s  must  b e  p r o o f r e a d  b e f o r e  p l a c i n g  i n  
inven to ry  and checked aga in  p r i o r  t o  d i s t r i b u t i o n  t o  ensure t h a t  a l l  d a t a  
en te red  on t h e  l a b e l i n g  a r e  c o r r e c t  For t h e  device .  

DEVICE PACKAGING (820.130) 

Packaging is e s p e c i a l l y  important .  Packaging o p e r a t i o n s  must be v a l i d a t e d  
and t h e  i n t e g r i t y  of  t h e  c l o s u r e  must be  assured  before  d i s t r i b u t i o n ,  
packaging s u i t a b i l i t y  should be  demonstrated f o r  the  method of 
s t e r i l i z a t i o n  used and r o u t i n e  methods of  t r a n s i t  and s torage.  Fac to r s  t o  
c o n s i d e r  i n c l u d e  p e r m e a b i l i t y  of the p a c k a g i n g  material and p o s s i b l e  
degradat ion by t h e  s t e r i l i z a t i o n  process .  Closures must be designed t o  
e n s u r e  t h a t  s t e r i l i t y  is r e t a i n e d  u p  t o  t h e  t i m e  of use .  P a c k a g i n g  
s p e c i f t c a t l o n s  are v i t a l  because variations in t h e  f i n i s h ,  th ickness  , 
composit ion and o t h e r  des ign  f a c t o r s  can g r e a t l y  a l t e r  the  e f f e c t i v e n e s s  o f  
t h e  s t e r i l i z a t i o n  cycle .  F a i l u r e  to  provide  adequate  packaging f o r  s t e r i l e  
d e v i c e s  I s  a v i o l a t i o n  of 820.130. Incoming i n s p e c t i o n  must assure t h a t  



t h e  packaging meeqs t h e  s p e c i f i c a t i o n s  o f  t h e  packaging used when t h e  
s t e r i l i z a t i o n  c y c l e  was q u a l i f i e d ,  1 . .  conf igura t ion  and m a t e r i a l ,  
Inspec t ion  and t e s t i n g  must be documented. 

Each manufacturer must have w r i t t e n  procedures for  warehouse c o n t r o l  and 
d i s t r i b u t i o n  o f  f i n i s h e d  sterile d e v i c e s  t o  a s s u r e  t h a t  o n l y  d e v i c e s  

. approved f o r  r e l e a s e  a r e  d i s t r i b u t e d  (820.150). Devices under quarantfne  
must. be c l e a r l y  segregated from those  r e l e a s e d  from quarantine,  There 
s h o u l d  be a s y s t e m  f o r  a s s u r i n g  t h a t  t h e  o l d e s t  s te r i le  d e v i c e s  are  
d i s t r i b u t e d  f i r s t  t o  minimize d e t e r i o r a t i o n .  Except f o r  i n  v i t r o  
d i a g n o s t i c s  and i n t r a o c u l a r  lenses, t h e r e  are now no requirements f o r  
e x p i r a t i o n  d a t i n g  of medical dev ices ,  Exp i ra t ion  d a t e s  f o r  i n  v i t r o s  a r e  
required by t h e  i n  v i t r o  l a b e l i n g  r e g u l a t i o n s ,  CFR 809.10. 

FINISHED DEVICE INSPECTION (820 160) 

S e c t i o n  820.160 s t a t e s  t h a t  " P r i o r  t o  r e l e a s e  f o r  d i s t r i b u t i o n ,  e a c h  
production run, l o t  o r  batch s h a l l  be checked and, where necessary,  t e s t e d  
for conformance wi th  dev ice  spec i f i ca t ions . .  . Sampling plans for checking, 
tes t ing  and r e l e a s e  o f  a device  s h a l l  be based on an  acceptable  s t a t i s t i c a l  
r a t i o n a l e  ." 
P r i o r  t o  r e l e a s e  f o r  d i s t r i b u t i o n ,  d a t a  must b e  e s t a b l i s h e d  by t h e  
manufacturer f o r  a l l  l o t s  of dev ices  purported to  be s t e r i l e .  The d a t a  is 
evidence t h a t  t h e  approved s t e r i l i z a t i o n  c y c l e  was achieved. There is  no 
requirement t h a t  dev ices  l abe led  as s t e r i l e  be t e s t e d  before  d i s t r i b u t i o n ,  
nor ,  i f  t e s t e d ,  t h a t  t h e  USP S t e r i l i t y  Tes t  be used. USP S t e r i l i t y  T e s t s  
a r e  r e f e r e e  t e s t s  and a r e  no t  n e c e s s a r i l y  considered to  be a re lease  t e s t  
by t h e  USP o r  t h e  FDA. 

The i n v e s t i g a t o r  should no t  a t tempt  t o  impose on t h e  manufacturer any one 
method f o r  determining s t e r i l i t y ;  but should c o l l e c t  enough da ta  t o  enab le  
t h e  asaessment of t h e  microbiological  l e t h a l i t y  o f  t h e  s t e r i l i z a t i o n  c y c l e  
8nd t h e  methods used t o  chal lenge t h e  c y c l e  on a lot-by-lot bas is .  Cp 
7378.830A should be consul ted f o r  a l i s t  of t h e  d a t a  t o  be co l l ec ted  f o r  
evaluat ion.  

* Common methods p r e s e n t l y  u t i l i z e d  by t h e  i n d u s t r y  t o  assess  t h e  
microbiological  l e t h a l i t y  of t h e  s t e r i l i z a t i o n  c y c l e  f o r  each l o t  processed 
inc lude  : 

1. Inocula ted product ( e i t h e r  actual device or a c o n t r o l  device which 
adequate ly  r e p r e s e n t s  t h e  most d i f f i c u l t  dev ice  t o  s t e r i l i z e ) ;  

2 .  B io log ica l  i n d i c a t o r s ;  

3. Physical/chemical  dosimeters;  

4. Finished dev ice  t e s t i n g ;  and,  

5. Evaluation of c y c l e  parameter values. 



Where t e s t i n g  is  done t o  assure  the microb io log ica l  l e t h a l i t y  of the  cyc le ,  
t h e  dev ices  must be held i n  quaran t ine  o r  a t  a c o n t r o l l e d  warehouse u n t i l  
t e s t a  a r e  completed and d a t a  is received t o  show s t e r i l i t y .  Quarantined 
dev ices  l abe led  per  801.150(e) may be moved but  no t  placed I n t o  commercial 
d i s t r f b u t i o n ,  F a i l u r e  t o  meet quaran t ine  requirements is a  v i o l a t i o n  of 
820.160. - 
CRITICAL DEVICES, FINISHED DEVICE INSPECTIONS (820.161) 

When c r i t i c a l  dev ices  8 r e  involved,  r e l e a s e  of l o t s  s h a l l  be author ized by 
s i g n a t u r e  o f  d e s i g n a t e d  i n d i v i d u a l s  p e r  820.161 after a l l  a c c e p t a n c e  
r e d o r d s  and tes t  r e s u l t s  have been checked t o  a s s u r e  t h a t  r e l e a s e  i s  
c o n s i s t e n t  wi th  release criteria. N o n s t e r i l i t y  can  be caused by a number 
o f  f a c t o r s ,  inc lud ing  an inadequate  process ,  inadequate  o r  improper bio-  
l o g i c a l  i n d i c a t o r s ,  packag ing  damage, change  in p a c k a g i n g ,  e t c .  A l l  
r e p o r t s  o f  n o n s t e r i l e  dev ices  must be i n v e s t i g a t e d  t o  determine t h e  cause. 
F a i l u r e  o f  a f i r m  t o  p r o p e r l y  i n v e s t i g a t e  c a s e s  o f  n o n s t e r i l i t y ,  t o  
determine t h e  cause ,  and t o  record t h e  i n v e s t i g a t i o n  is a  v i o l a t i o n  o f  
820.161 and 820.198. A r e c o r d  o f  t h e  r e s u l t s  of t h e  i n v e s t i g a t i o n ,  
inc lud ing  conclus ions  and follow-up, is t o  be documented. 

DEVICE MASTER RECORb (820.181) 

The d e v i c e  master record should I n c l u d e ,  i n  a d d i t i o n  t o  t h e  normal 
requirements of 820.181, s p e c i f i c a t i o n s  f o r  t h e  s t e r i l i z e r  and t h e  
s t e r i l i z a t i o n  process  including v a l u e s  f o r  humidity, temperature,  p ressure ,  
gas concen t ra t ion ,  dwell  t i m e ,  conveyor speed,  e t c . ,  a s  a p p l i c a b l e  t o  t h e  
s t e r i l i z a t i o n  method. There should be s p e c i f i c a t i o n s  and procedures f o r  
f a c i l i t y  c lean ing ,  employee d r e s s  and p r a c t i c e s ,  environment, packaging, 
l a b e l i n g ,  quaran t ine ,  e t c .  There should be procedural i n s t r u c t i o n s  f o r  
performing the  s t e r i l i z a t i o n  process ,  inc lud ing  proper arrangement of t h e  
s t e r i l i z e r  load,  placement of b i o l o g i c a l  i n d i c a t o r s ,  i d e n t i f i c a t i o n  of 
s t e r i l e  and n o n s t e r i l e  product,  packaging and quarant ine .  There should be 
s p e c i f i c a t i o n s  f o r  manufacturing ' m a t e r i a l s  such a s  ETO and o t h e r  gaseous 
m a t e r i a l s ,  monitoring equipment such as dosimeters ,  media and b i o l o g i c a l  
i n d i c a t o r s .  There  s h o u l d  be i n s t r u c t i o n s  f o r  equipment  c a l i b r a t i o n ,  
checking of c h a r t s  and l o g s ,  s t e r i l i t y  a s s a y  procedures ( i f  used) ,  
inspection and t e s t i n g  of package i n t e g r i t y ,  e t c .  

DEVICE HISTORY RECORD (820.184) 

T h e  d e v i c e  h i s t o r y  r e c o r d  s h o u l d ,  i n  a d d i t i o n  t o  t h e  h i s t o r y  o f  t h e  
manufacture of t h e  dev ice ,  inc lude  t h e  l o t  number and da tes ,  of 
s t e r i l i z a t i o n  and s t e r i l i t y  t e s t i n g  r e s u l t s .  

When t h e  s t e r i l e  dev ice  is a c r i t i c a l  dev ice ,  t h e  h i s r o r y  record must 
inc lude  names of t h e  i n d i v i d u a l ( s )  who performed t h e  processing and t h e  
equipment used, a l l  inspec t ion  checks, methods and equipment used f o r  
i n s p e c t i o n ,  and the  d a t e  and s i g n a t u r e  of t h e  inspec t ing  ind iv idua l .  

CUWLAXNT FILES (820.198) 

Appl icat ion o f  t h e  CMP t o  complaint f i l e s  i s  tho same f o r  a l l  devices, 
inc lud ing  s t e r i l e  devices. 
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