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ABSTRACT 

Since the late 19605,  and increasingly as the years have 

passed, FDA has been using the systems approach to 

establishment inspections. FDA's Compliance Programs for 

drug process inspections state, in effect, that if one system 

is out of control the entire process m a y  be deemed to be out 

of control. W h e n  is a system out o f  control? T h e r e  s e e m  to 

be n o  two FDA Investigators w h o  do inspections precisely the 

same way, but they all must f o l l o w  certain defined policy 

during inspections. Systems inspections will be presented 

from the vantage point o f  an experienced FDA Investigator. 
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166 EDWARDS 

Th e  abstract of m y  topic touches on four aspects: the 

systems approach to an inspection; w h e n  is a s y s t e m  out of 

c o n t r o l ;  w h a t  p o l i c i e s  a r e  u t i l i z e d  t o  c a r r y  o u t  t h e s e  

inspections; and why no two FDA Investigators s e e m  to do an 

inspection precisely the same way. 

W e  will s t a r t  by a n s w e r i n g  t h e  q u e s t i o n  w h a t  is a 

systems approach? To m y  way of thinking it is a look at a 

related series of operations. Generally in a pharmaceutical 

company, the systems are defined by the f i r m  being inspected, 

that is, they have already divided their operations into 

departments or separate rooms. Systems s e e m  t o  consist of 

logical groupings for performing manipulations so that the 

product in process is ready for the next stage. O n e  of the 

FDA guidelines gives a number of examples o f  systems and 

these include operations for mixing, blending, granulation, 

encapsulation, tableting, aseptic filling, sterilization, 

packaging, and labeling. 

N o w  that w e  k n o w  what the system approach is w e  might 

ask w h y  FDA started using it. W e  started using i t  

increasingly as i t  became clear that end product testing 

alone w a s  not sufficient to really cover a product 

adequately. By concentrating, that is taking a smaller look 

at those aspects which closely interrelate, w e  hope to flush 

o u t  a n y  p o t e n t i a l  p r o b l e m s  a n d  b e  a b l e  t o  e x p r e s s  t h e m  

clearly to management. 
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FDA INSPECTIONS 167 

T h e  FDA Investigators are a s k e d  to d e t e r m i n e  if a f i r m  

is in a s t a t e  o f  c o n t r o l ,  a n d  I e m p h a s i z e  t h a t  p o s i t i v e  

as p e c t  in a state o f  control, rather than out o f  control. 

T h i s  is because FDA's philosophy regarding control has 

ch a n g e d  recently. 

T h e  first use of the t e r m  "ut of c o n t r o l n  in regard t o  

a d r u g  p r o c ess that I c o u l d  locate s e e ms to b e  in o n e  of our 

guidelines, a C o m p l i a n c e  P r o g r a m  f r o m  O c t o b e r  1978. T h i s  is 

w h e n  a separate C o m p l i a n c e  P r o g r a m  o n  d r u g  process 

inspections w a s  initiated and incidentally the very first 

time that FDA defined the t e r m  validation in writing. M o r e  

de t a i l s  about these C o m p l i a n c e  P r o g r a m s  and validation will 

appear later in this paper. 

U n d e r  t h e  p r e v i o u s  P r o g r a m s ,  t h a t  is b e f o r e  O c t o b e r  

1982, a process w a s  considered t o  b e  out of control if i t  w a s  

not v a l i d a t ed o r  even if it w a s  v a l i d a t e d  if certain aspects 

w e r e  a l t e r e d or if the w r i t t e n  controls w e r e  not followed. 

W h i l e  t h i s  b a s i c  c o n c e p t  a l o n g  w i t h  t h e  d e f i n i t i o n  f o r  

va l i d a t i o n  w a s  used for four years, i t  w a s  d r o p p e d  f r o m  t h e  

O c t o b e r  1982 C o m p l i a n c e  P r o g r a m  o n  the same subject. As I 

n oted, o n l y  t h e positive references are n o w  used. T h e  f i r m  

is in a s t ate o f  control and w e  achieve that when: controls 

ar e  d e v e l o ped; w h e n  the operations a r e  in compliance w i t h  t h e  

Cu r r e n t  G o o d  M a n u f a c t u r i n g  P r a c t i c e  regulations; and w h e n  the 

f i n i s h e d  d r u g  product has the quality, strength, and purity 
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EDWARDS 168 

assured throughout t h e  production operation. 

T h a t  leads us t o  the next question, what is the goal of 

FDA during the inspection? C u r r e n t l y  there are f i v e  goals. 

Fi r s t  w e  r e v i e w  the firm's quality assurances systems, then 

co m p a r e  t h e m  t o  the requirements o f  the C u r r e n t  G o o d  

M a n u f a c t u r i n g  P r a c t i c e  r e g u l a t i o n s .  N e x t ,  w e  a u d i t  t h e  

sy s t e m s ,  r e v i e w  the w r i t t e n  standard o p e r a t i n g  procedures 

(SOPS), and lastly cover all significant processes. 

N e x t  let us look at FDA policy. T h e  A b s t r a c t  notes that 

all Investigators must f o l l o w  certain defined policy dur n g  

inspections. I t h i n k  I almost detect a note of a quest on 

af t e r  that, something like shouldn't they? B e i n g  a 

government agency, w e  certainly d o  have a lot of policies and 

w h a t  I w o u l d  like to d o  is cover some o f  the m a i n  ones that 

di r e c t l y  influence the Investigator and hislher inspection o f  

your pharmaceutical plant. 

Re f e r e n c e s  

O f  c o u rse w e  have to touch lightly o n  the basis for the 

e x i s t e n c e  of FDA, a government agency financed by the 

t a x p a y e r s  and that is the law, t h e  Federal Food, D r u g  and 

C o s m e t i c  Act. 1 a m  s u r e  you a r e  all familiar w i t h  the fact 

that S e c t i o n  501(a)(2)(B) in the law is the s o u r c e  of the 

t e r m  "current good m a n u f a c t u r i n g  practice". T h a t  takes us o n  

t o  t h e  r e g u lations w h i c h  have been derived t o  interpret just 

w h a t  current good m a n u f a c t u r i n g  practice means. 
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FDA INSPECTIONS 169 

T h e  C u r r e n t  G o o d  M a n u f a c t u r i n g  P r a c t i c e  regulations 

co m n o n l y  r e ferred to as the C G M P s  w e r e  last updated in 1978 

w h e n  the concept of validation w a s  introduced. T h e  m o s t  

up-to-date version is found in the current edition o f  the 

C o d e  o f  F e deral Regulations w h o s e  specific reference is 21 

CFR S e c t i o n s  2 1 0  and 211. 

A n o t h e r  g u i d e  is t h e  O f f i c i a l  C o m p e n d i u m  n a m e l y  t h e  

cu r r e n t  e d i tion of the U n i t e d  S t a t e s  P h a r m a c o p e i a  A n d  T h e  

N a t i o n a l  F o r m u l a r y .  A s  y o u  p r o b a b l y  k n o w ,  a n  IIOfficial 

Co m p e n d i u m t 1 is referenced in the F D K  A c t  ( S e c  501 (b)). 

W o r k i n g  downward in priorities w e  have then a series of 

G u i d e l i n e s  and Directives and I a m  g o i n g  to d i v i de t h e s e  into 

several c a tegories so w e  can examine them, first the Internal 

D i r e c t i v e s  and then Published G u i d e l i n e s  that are generally 

av a i l a b l e  t o  the public. 

L o o k i n g  at the Internal D i r e c t i v e s ]  w e  c o m e  t o  t h e  m o s t  

i m p o r t a n t ]  the FDA C o m p l i a n c e  P r o g r a m s  w h i c h  are collectively 

ca l l e d  the FDA C o m p l i a n c e  P r o g r a m  G u i d a n c e  Manual. T h i s  is a 

se r i e s  o f  about 1 0 0  different programs relating t o  e v e r y t h i n g  

that FDA covers, w i t h  drugs being covered by eight to ten 

specific C o m p l i a n c e  Programs. T h e s e  C o m p l i a n c e  P r o g r a m s  are 

up d a t e d  annually. S o m e  have a limited life and s o m e  are 

de l e t e d  after a short time. 

T h e  C o m p l i a n c e  Programs have three specific purposes. 

O n e  is u n i f o r m  guidance and specific instructions to t h e  900 
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170 EDWARDS 

Investigators that a r e  out in the field regarding gathering 

o f  e v i d e n c e .  A n o t h e r  p u r p o s e  is t o  g a t h e r  d a t a  o n  a 

pa r t i c u l a r  industry, for instance, parenterals. A third 

st a t e d  p u r p ose is t o  gather d a t a  o n  specific problems w i t h  

pe r h a p s  a single product, for instance, radiopharmaceuticals 

or a n t i b i o tics or bulk drugs. S h o r t l y  w e  will examine one of 

thes e  C o m p l i a n c e  P r o g r a m s  t o  s h o w  you specific examples of 

w h a t  is in i t  a n d  that is t h e  o n e  for Small V o l u m e  

Parenteral s. 

J u s t  w h o  w r i t e s  these C o m p l i a n c e  P r o g r a m s ?  T h e r e  is 

input f r o m  FDA F i e l d  Investigators as well as the 

He a d q u a r t e r s people and in the drug area i t  o r i g i n a t e s  w i t h  

the O f f i c e  o f  Drugs. T h e  last stage is r e v i e w  by the FDA 

A s s o c i a t e  Comnissioner for R e g u l a t o r y  A f f a i r s  for agency w i d e  

c o n s i s t e n c y .  In o t h e r  w o r d s ,  w e  d o  n o t  w a n t  t o  t a k e  

regulatory actions in the pharmaceutical a r e a  that a r e  vastly 

di f f e r e n t  f r o m  those taken for food or for cosmetics. 

N e x t  in o r d e r  o f  i m p o r t a n c e  is t h e  FDA I n v e s t i g a t o r  

Stand a r d  O p e r a t i n g  Procedures Manual w h i c h  is called the 

Inspection O p e r a t i o n s  Manual. I s u p p o s e  y o u  f i g u re that if 

w e  w e r e  r e quiring w r i t t e n  S O P I S  for everyone e l s e  that w e  

m u s t  h a v e  s o m e  f o r  o u r s e l v e s  a n d  it's true. T h e s e  a r e  

pe r i o d i c a l ly updated by transmittal sheets and i t  i s  Chapter 

5 S u b c h a p t er 540 that w e  a r e  interested in, that c o v e r s  h o w  

to d o  a d r ug inspection. 
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FDA INSPECTIONS 1 7 1  

Another category of guidance is f r o m  the FDA Reference 

Materials and Training Aides for Investigators and a good 

example of that is a 25 page booklet telling y o u  all y o u  want 

to k n o w  about inspecting a computer or as it  is titled G u i d e  

to Inspection of Computerized Systems in D r u g  Processing. 

Shortly 1 ' 1 1  cover some specific examples f r o m  this rather 

recent program also. 

Guidelines 

Now w e  go o n  t o  p u b l i s h e d  w o r k s  t h a t  a r e  g e n e r a l l y  

available to the public in the area of guidelines, both F D A  

guidelines and guidelines published outside of the agency. 

W h i l e  w e  a r e  t a l k i n g  a b o u t  g u i d e l i n e s  t h e r e  i s  a v e r y  

specific definition of what is and is not a guideline and 

what w e  can expect from it. T h e  FDA has published these 

d e f i n i t i o n s  in t h e  C o d e  o f  F e d e r a l  R e g u l a t i o n s  a n d  t h e  

r e f e r e n c e  h e r e  i s  21 CFR 10.90. I t  s h o w s  f o u r  a r e a s  o f  

interest, regulations, guidelines, recomnendations, a n d  

agreements. T h e  first two are the most important for the 

drug area. Regulations are of course are generally enforced 

as legal requirements, for example the G o o d  Manufacturing 

Practice Regulations. 

I think in terms of FDA Guidelines, there are four key 

issues. First they cover principles o f  general 

appli,cability, secondly they are not legal requirements, 

let's r e m e m b e r  that. A g u i d e l i n e  r e p r e s e n t s  t h e  f o r m a l  
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172 EDWARDS 

position o f  FDA o n  a m a t t e r  a n d  lastly y o u  d o  not have to 

f o l l o w  i t ,  so i t  will not appear on a 483, for example. O n e  

o f  o u r  g u i d e l i n e s  t h a t  h a s  b e e n  q u i t e  s u c c e s s f u l  c o v e r s  

C o m p r e s s e d  Medical Gases. 

T h e r e  a r e  outside guidelines that a r e  not put out by FDA 

and of course absolutely not enforced by FDA in any way. A n  

exa m p l e  m i g ht be the Federal Standard 209B c o v e r i n g  the clean 

r o o m  t e c h n o logy or t h e  various m i l i t a r y  standards for d r u g  

ma n u f a c t u r i ng. 

I s h o u l d  n o t e  t h a t  w e  a r e  a w a r e  o f  s o m e  e x c e l l e n t  

do c u m e n t s  published by industry associations w h i c h  w e  do 

utilize for reference materials. A g a i n  let m e  emphasize 

t h e s e  are not regulations, these are not guidelines, they are 

not e n f o r c e d by FDA, and they a r e  not put on the Form 483. 

St i I I t a l k i n g  a b o u t  g u i d e 1  i n e s ,  t h e r e  a r e  t w o  m o r e  

c a t e g o r i e 5 ,  t h e  p u b l i s h e d  a n d  t h e  u n p u b l i s h e d  d r a f t s  or 

proposals. T h e  GMP proposal for the L a r g e  V o l u m e  Parenteral 

D r u g  P r o d u cts i s  a good example. It w a s  p u b l i s h e d  in 1976 as 

a p r o p o s a l  a n d  h a s  r e m a i n e d  a s  s u c h  e v e r  s i n c e .  O t h e r  

guidelines have been published a s  proposals, o n e  o n  P r o c e s s  

V a l i d a t i o n  d and a n o t h e r  o n  the L i m u l u s  h e b o c y t e  Lysate, the 

LAL test. Now just because these h a v e  been published as 

p r o p o s e d  guidelines does not m e a n  that they are ever going t o  

s e e  t h e  light of day as finished guidelines. However, they 
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FDA INSPECTIONS 173 

have a greater chance of being published than does a 

regulation. T o  m y  way of thinking, the primary value of 

these drafts o r  proposals is that they offer a glimpse into 

the thought processes of the policy makers at FDA. T h e y  do 

unofficially s h o w  what is, in fact, FDA poIi.cy, at least at 

the time the guideline i s  written. For example, the LVP 

GMP's are used in the industry as a guideline although in a 

very informal way. 

T h e  last c a t e g o r y  o f  g u i d e l i n e s  a r e  t h e  u n p u b l i s h e d  

drafts that are ciruclating for review within FDA covering 

aspects such as aseptic processing o r  bulk drugs. T h e s e  are 

not available to the public but like the Pentagon Papers 

s o m e t i m e s  m a n a g e  t o  l e a k  out. W h e t h e r  t h e s e  will e v e r  

survive their three year gestation period and be delivered 

some day, is strictly speculative. 

Training Schools 

That takes us on to a somewhat n e w  area, s t i l l  under the 

defined policy for Investigators, and that's the FDA training 

schools. W e  have a great variety and I ' l l  just mention a few 

of them. There's a basic four w e e k  training school held at a 

School of Pharmacy and various specialized advanced training 

s c h o o l s  h e l d  f r o m  o n e  t o  t h r e e  w e e k s  s u c h  a s  i n d u s t r i a l  

sterilization, pharmaceuticals o r  antibiotics. O n e  of the 

t h i n g s  w e  a r e  a l w a y s  s u r e  t o  d o  at t h e s e  s c h o o l s  is t o  
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174 EDWARDS 

include not o n l y  p e o p l e  f r o m  a c a d e m i a  w i t h  excellent 

reputations in the field but a l s o  folks like y o u r s e l f  w h o  

w o r k  in the industry a n d  k n o w  m o r e  than a n y o n e  e l s e  about it. 

T h e s e  p e o p l e  a r e  gracious enough t o  appear at our t r a i n i n g  

schools and to share their k n o w l e d g e  w i t h  us. 

T h e  last c a t e g o r y  is industry t r a i n i n g  s c h o o l s  and o n e  

in w h i c h  FDA has recently been invited t o  p a r t i c i p a t e  a r e  t h e  

e x c e l l e n t  s e r i e s  o f  s e m i n a r s  r u n  b y  t h e  P a r e n t e r a l  D r u g  

Association. 

Val idation 

N o w  that we've c o v e r e d  m o s t  o f  our formal guidelines, w e  

really h a v e  to touch o n  another a r e a  as I p r o m i s e d ,  

validation. H e r e  I t h i n k  w e  m u s t  b e g i n  w i t h  definitions. 

F r o m  m y  inquiries, i t  a p p e a r s  that FDA first defined 

v a l i d a t i o n  in a n  O c t o b e r  1978 C o m p l i a n c e  P r o g r a m .  T h i s  

C o m p l i a n c e  P r o g r a m  w a s  t h e  first t o  h a v e  t h e  s p e c i f i c  subject 

o f  D r u g  P r o c e s s  Inspections a n d  t h e  r e f e r e n c e  number for i t  

is C.P.7356.002. T h e  d e f i n i t i o n  o f  a validated m a n u f a c t u r i n g  

process is rather s i m p l e  and s t r a i g h t f o r w a r d  and o n e  that I 

still favor today, n a m e l y  that a v a l i d a t e d  m a n u f a c t u r i n g  

process is o n e  w h i c h  has been p roved to do w h a t  i t  p u r p o r t s  

t o  do. 

F D A  c a r r i e d  this d e f i n i t i o n  a l o n g  until the O c t o b e r  1982 

e d i t i o n  o f  t h i s  s a m e  C o m p l i a n c e  P r o g r a m  o n  D r u g  P r o c e s s  
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FDA INSPECTIONS 175 

Inspections. (By the way, our fiscal year b e g i n s  in O c t o b e r ,  

that's w h y  the P r o g r a m s  begin then.) In O c t o b e r  1982, that 

d e f i n i t i o n  w a s  d r o p p e d  f r o m  the r e v i s i o n  a n d  a l s o  d e l e t e d  w a s  

the concept o f  a process b e i n g  out o f  control, as I m e n t i o n e d  

earlier. N o w  w e  only u s e  the p o s i t i v e  term, in control. 

T h e  d e f i n i t i o n  o f  validation d i d  reappear in a m o d i f i e d  

f o r m  in t h e  draft guidelines o n  process validation. J u s t  for 

contrast, I w o u l d  like t o  f o c us o n  t h e  n e w  d e f i n i t i o n  a n d  s e e  

h o w  it differs f r o m  the earlier  version. First, the w o r d  

%lanufacturing" h a s  b e e n  d r o p p e d  a n d  t h e  o r d e r  o f  t h e  w o r d s  

reversed, c o m i n g  out as "Process Validation". I t  s e e m s  to 

h a v e  three k e y  aspects. First, i t  n o w  h a s  t o  b e  a 

lIDocurnentedl1 or  w r i t t e n  program. N e x t  it m u s t  p r o v i d e  a 

"High D e g r e e  of A s s u r a n c e "  - n o w  there is s o m e  latitude. I t  

d o e s  n o t  s a y  m u s t  absolutely provide, it s a y s  a h i g h  d e g r e e  

of a s s u r a n c e ,  so k e e p  that in mind. T h e n  i t  c o n t i n u e s  w i t h  a 

s p e c i f i c  p r o c e s s  that wi I I  , another key word, lfConsistentlyll 

p r o d u c e  products w h i c h  m e e t  the specifications. Y o u  s h o u l d  

note that FDA o f f e r s  this as o n e  d e f i n i t i o n  o f  v a l i d a t i o n  in 

t h e  G u i d e l i n e .  T h a t  is w e  d o  n o t  s a y  t h i s  is t h e  o n l y  

d e f i n i t i o n .  I t h i n k  a l l  t h e s e  n u a n c e s  a r e  i m p o r t a n t  t o  

emphasize. 

C o m p l i a n c e  P r o g r a m  - Small V o l u m e  P a r e n t e r a l s  

We h a v e  c o v e r e d  t h e  systems approach, w e  talked about 
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176 EDWARDS 

the Guidelines, I mentioned validation, n o w  I think w e  can 

get r i g h t  down to the inspectional approach itself. W h a t  I 

w o u l d  l i k e  t o  d o  is g i v e  y o u  two e x a m p l e s  o f  a s y s t e m s  

approach according the F D A  Guidelines. O n e  will be  on what 

i s  covered for Small Volume Parenterals and the other on what 

w e  cover during a Computer Systems Inspection. T h e  first is 

found in the Compliance P r o g r a m  reference number 7356.002A 

titled Small Volume Parenterals. It's interesting to note 

that the drug process inspection program that I m entioned 

earlier w a s  reference number 56002 so this one is number 

56002A shows that it is closely related to the validation 

aspects. 

T h e  SVP program has three stated purposes: to provide 

guidelines to the Investigators; to determine compliance with 

t h e  F o o d ,  D r u g  a n d  C o s m e t i c  A c t ,  t h e  l a w  i t s e l f ;  a n d  t o  

identify practices which need correction or improvement. 

T h e  program goes on to require that the Investigator 

d 

1 

fully review and report in five specific areas. W h a t  I w o u  

like to do is go through the types of things that w e  wi 

cover under each of these five categories. 

Air Quality 

W e  will begin w i t h  Air Quality 

evaluate the firm's aseptic process 

cross reference to the GMP's 

and w e  are supposed 

ng area. T h e r e  is 

n the CFR, Sect 

to 

a 

on 
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FDA INSPECTIONS 177  

211.42(C)(lO) but that Section does not h a v e  too m a n y  

s p e c i f i c s  beyond s o m e  very basic requirements so this 

Compliance P r o g r a m  goes on to tell us what w e  a r e  supposed t o  

look at. Start w i t h  the Air H a n d l i n g  Systems, look at the 

s p e c i f i c a t ions and m e t h o d s  for t e s t i n g  the Quality o f  the 

Air, a n d  d e t e r m i n e  w h a t  t y p e  o f  i n s t r u m e n t s  a r e  u s e d  in 

c h e c k i n g  the filters. T h e r e  should b e  dioctyl phthalate 

( D O P )  s a m p ling at a rate of 1 c u b i c  foot per m i n u t e  and a 

r e a d i n g  o n  a n  appropriate instrument o f  0.01% indicates that 

there  is a leak in that filter. T h i s  integrity test o f  the 

H i g h  E f f i c i e n c y  P a r t i c u l a t e  Air (HEPA) f i l t e r  s h o u l d  b e  

c a r r i e d  out twice a year. W e  look for a velocity o f  about 90 

feet per m i n u t e  and get that f i g u r e  out o f  Federal S t a n d a r d  

2098. However, as I noted earlier i t  is not s o m e t h i n g w h i c h  

w e  w o u l d  enforce. W e  m i g h t  ask whether y o u  have tested for 

t u r b u l e n c e  using, for instance, s m o k e  sticks. 

W e  look at the exposure of the sterile product a n d  the 

c o n t a i n e r / closure system. W e  look for laminar air f l o w  and 

air c l a s s  100 conditions, again these are highly recomnended 

but not a b solutely required. C l a s s  100 air as specified in 

Fe d e r a l  S t a n d a r d  2098 i s  the m a x i m u m  number o f  particles per 

c u b i c  foot 0.5 nanometers and larger. In the m e t r i c  system, 

for t h e  rest o f  the w o r l d  outside o f  the USA, that i s  3.5 

particles per liter of air. 
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178 EDWARDS 

W e  l o o k  at q u a l i f i c a t i o n  a n d  m o n i t o r i n g  o f  t h e  a r e a  

served by the filtered air. W e  l o o k  for positive pressure 

w i t h  an 0.05 inch w a t e r  differential between the critical 

ar e a  and o utside rooms. W e  inquire about and record the 

alert level and the action levels for contamination and w e  

suggest that there b e  not m o r e  than o n e  viable particle per 

10 cubic feet of air sampled. 

H o w  often is m o n i t o r i n g  d o n e  is a q u e s t i o n  w e  will put 

t o  you. W e  p r e f e r  d a i l y  r e a d i n g s .  W h a t  i s  d o n e  if t h e  

a c t i o n  l e v e l s  is r e a c h e d  is a s e c o n d  q u e s t i o n  f o l l o w e d  

qu i c k l y  by another, w h a t  i s  t h e  disposition o f  the product 

y o u  m a d e  under those out-of-limit c o n d l t i o n s f  

We will inquire about tests you've d o n e  to m o n i t o r  both 

viab l e  and non-viable particles and determine the locatlons 

w h e r e  the m e a s u r e m e n t s  w a r e  taken. We prefer to see these 

taken near the open product containers. 

We will inquire about the m e t h o d s  for viable particle 

air monitoring. T h e  forced air samplers a r e  preferred as the 

n u t r i e n t  a g a r  s e t t l i n g  p l a t e s  will c a t c h  o n l y  t h e  h e a v y  

particles. 

M e d i a  Fills 

A f t e r  a t h o u s a n d  or m o p 9  q u e s t i o n s  r e l a t e d  t o  t h a t  

aspect, w e  will m o v e  o n  t o  t h e  second topic sterile m e d i a  

f i l l s  w h i c h  FDA feels closely simulates the actual production 
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FDA INSPECTIONS 179 

run. As d e s c r i b e d  in t h e  USP/NF, a r e p r e s e n t a t i v e  lot of 

containers a r e  a s e p t i c a l l y  filled w i t h  s t e r i l e  c u l t u r e  m e d i a  

and t h e  e n t i r e  lot incubated and t h e n  e x a m i n e d  for growth. 

W e  will ask about m e d i a  fill results (if you've elected to 

use this m e t h o d )  w h a t  alert and a c t i o n  levels y o u  utilize, 

w h a t  m e d i a  is u s e d  a n d  h o w  m a n y  u n i t s  a r e  f i l l e d  a n d  

examined. W e  suggest that there b e  t h r e e  s e p a r a t e  runs for 

each f i l l i n g  line and w e  recornend that y o u  fill 3,000 units 

in o r d e r  to a c h i e v e  a 95% c o n f i d e n c e  limit. W e  will a s k  h o w  

o f t e n  the tests a r e  performed - w e  recornend twice a y e a r  o r  

w h e n  c h a n g e s  o c c u r  in t h e  equip ment o r  processes. W e  will 

ask w h a t  is d o n e  w h e n  the action level is reached. 

S t e r i l i t y  R e t e s t i n g  

O u r  third a r e a  for this m i n i m u m  required c o v e r a g e  i s  t h e  

laboratory testing, a d d r e s s i n g  four topics: sterility, 

potency, pyrogens, and particulate matter. I a m  not g o i n g  t o  

c o v e r  p o t e n c y  b u t  I will e l a b o r a t e  o n  t h e  o t h e r  t h r e e  

s t a r t i n g  w i t h  t h e  sterility testing. W e  a r e  very interested 

in t h e  f a i l u r e  o f  initial s t e r i l i t y  tests a n d  h o w  this is 

evaluated. W e  like t o  k n o w  h o w  y o u  m a k e  a d e t e r m i n a t i o n  of 

false positives and w h e t h e r  y o u  d o  s p e c i a t i o n  o f  the 

o r g a n i s m s  w h i c h  a r e  found. W e  w o u l d  like to s e e  YOU c o m p a r e  

t h e m  w i t h  the o r g a n i s m  normally found in t h e  p r o d u c t i o n  areas 

as w e l l  as in the laboratory w h e r e  t h e  s t e r i l i t y  t e s t i n g  is 
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180 EDWARDS 

done. W e  a r e  going to look through your records a n d  try to 

determine the retest rate, that is, w h e n  is a second 

s t e r i l i t y  t e s t  n e c e s s a r y .  In a d d i t i o n  w e  will u s e  t h e  

standard follow-up for the U S P  m e d i a  growth promotion test 

and your determination a s  to w h e t h e r  the product i s  

ba c t e r i o s t a tic or fungistatic. W e  will a l s o  inquire whether 

y o u  are u s ing the direct or m e m b r a n e  method, the m e d i a  used, 

the incubation time, and temperatures. Incidentally, i t  is 

n o t  a l l  t h a t  u n c o m m o n  t o  f i n d  t h a t  t e m p e r a t u r e s  w i t h i n  

incubators are not b e i n g  monitored. 

P y r o g e n  T e s t i n g  

P y r o g e n testing is another area for investigation and 

t h e  p r o p o s ed FDA LAL G u i d e l i n e s  w e r e  published in M a r c h  1983. 

W e  will ask whether y o u  have validated the LAL procedures for 

d e t e c t i o n  o f endotoxins in each product y o u  test. W e  will 

w a n t  t o  k n o w  t h e  s e n s i t i v i t y  o f  t h e  m e t h o d  a n d  w e  will 

provide a copy of the FDA LAL G u i d e l i n e s  t o  you. I f  y o u  use 

rabbits w e  will u s e  t h e  USP pyrogen testing requirements as a 

guideline, and ask about calibration of thermocouple leads 

including the m e t h o d  and frequency. A n  inquiry will be m a d e  

as to w h e t h e r  the rabbits are screened for sensitivity to 

k n o w n  e n d o toxin levels before they a r e  used. 

P a r t i c u l a t e Matter D e t e c t i o n  

T h e  f ourth area of concern is particulate m a t t e r  and w e  
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FDA INSPECTIONS 181 

will examine t h e  r o o m  seal for adequacy, the u s e  o f  positive 

pressure, and the air filtration methods. W e  will look for 

laminar flow, check personnel for apparel and r e v i e w  the 

s t a n d a r d  o p e r a t i n g  procedures for gowning. W e  will observe 

the h a n d l i n g  o f  packaging components and the m o v e m e n t  o f  

em p l o y e e s  as well as the w a s h i n g  a n d  rinsing o f  the vials and 

stoppers. W e  will look for possible particulate generation 

f r o m  equipment and w e  will ask about the particle inspection 

m e t h o d s  a n d  t h e  w r i t t e n  S O P ,  We will w a n t  to k n o w  t h e  

c r i t e r i a  for particle examination, w h e t h e r  i t  is d o n e  

m a n u a l l y  or automatically. W e  will w a n t  t o  k n o w  the degree 

o f  m a g n i f i c a t i o n  for a manual m e t h o d  and the duration o f  duty 

for t h e  operators. T h e  rejection rate will indicate problems 

a s  w e l l  a s  t h e  i d e n t i f i c a t i o n  o f  p a r t i c l e s  w h e n  f o u n d .  

Interestingly, the C o m p l i a n c e  P r o g r a m  requires that t h e  FDA 

Investigator m u s t  d o  his own field examination o f  units w h i c h  

ha v e  been passed by the firm, looking at a m i n i m u m  o f  100 

units. 

W a t e r  S y s t e m s  

T h e  last s y s t e m  o f  interest under t h e  SVP C o m p l i a n c e  

P r o g r a m  a r e  t h e  w a t e r  s y s t e m s  a n d  w e  will w a n t  to k n o w  

d e t a i l s  a b o u t  a l l  t h e  d i f f e r e n t  t y p e s  o f  w a t e r  in u s e  

s t a r t i n g  w i t h  potable water a n d  going through treated, 

d e i o n i z e d  a s  w e l l  a s  w a t e r  m a d e  b y  r e v e r s e  o s m o s i s  o r  
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182 EDWARDS 

distillation. W e  will take a very c l o s e  look at the w a t e r  

for injection including sources, procedures, and w r i t t e n  

st a n d a r d  o perating procedures. W e  will want to k n o w  about 

t h e  m o n i t o ring, sampling schedule, the site w h e r e  samples 

w e r e  taken, and, you k n e w  i t  w a s  c o m i n g ,  v a l idation of the 

system. W e  will look at your specifications and ask for 

al e r t  a n d  action levels for microbial presence. 

W e  will take a close look at the p i p i n g  systems to see 

if w e  find any of those dreaded threaded connections that can 

harbor b a c t eria instead of the nice sanitary fittings like 

t h e  dairy industry uses. W e  will look for dead legs ( I  like 

that term) those areas that are not drained regularly because 

t h e  micro-organisms love to g r o w  there. W e  will seek out 

w a t e r  s y s t e m  c r o s s - c o n n e c t i o n s .  W h e r e  w e  s e e  t h e m  m o s t  

f r e q u e n t l y  is w h e r e  there is a nice little flexible rubber 

h o s e  r u n n i ng f r o m  a faucet down into the sink. W h e n  the sink 

w a t e r  level comes a b o v e  the h o s e  outlet, w a t e r  c a n  siphon 

right back into the system. A n o t h e r  place cross-connections 

a r e  c o m n o n ly seen is w h e n  drain pipes go t o  the sewer w i t h o u t  

a n  air break and w h e n  that sewer standpipe fills up, the 

sewer w a t e r  can siphon right back into t h e  w a t e r  s y s t e m  or 

ev e n  into a n  autoclave. 

W i t h  w a t e r  f o r  i n j e c t i o n ,  w e  e x p e c t  t o  s e e  e i t h e r  a 

c o n t i n o u s  circulation loop held at a recommended 80 degrees C 
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FDA INSPECTIONS 183 

o r  dumped every 24 hours for a non-critical u s e  or to the 

drain. A n d  o f  course, validation o f  the s y s t e m  is required. 

T h e  sanitizing schedule is another aspect w h i c h  w e  will 

scrutinize especially for the deionizers, a n d  a l s o  f o r  the 

reverse osmosis apparatus and the stills. 

Y o u  c a n  n o w  s e e  h o w  w e  o p e r a t e  d u r i n g  t h e  s y s t e m s  

inspections, zeroing in o n  these d i s c r e t e  areas and'taking a 

very close in-depth l o o k  at the operations. 

Computer Sys tems 

I p r o m i s e d  y o u  a second example and I will get right 

into that with h o w  w e  carry out computer systems inspections. 

1 ' 1 1  cover four categories, hardware, software, c o m p u t e r i z e d  

operations, and finish w i t h  some GMP guidance. 

W e  will begin w i t h  an o v e r v i e w  of the h a r d w a r e  systems 

and determin e the extent to w h i c h  the computer c o n t r o l s  o r  

monitors the operations. W e  will l o o k  at the general loop 

s y s t e m  and determine any critical aspects. S p e c i f i c  

manufacturers and suppliers of computer s y s t e m s  are 

identified because FDA does their own trend a n a l y s i s  for 

problems. W e  will evaluate the location o f  equipment for 

hostile environments such as excessive temperature, h u m i d i t y ,  

dust, o r  static electricity. Micro-processors in 

laboratories f o r  instance can be vunerable to spillage. 

In use of computer hardware, w e  will ask about comna n d  
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184 EDWARDS 

overrides and suggest that these be recorded and look at 

inter-connected units for possible m i s d i r e c t e d  commands. 

V a l i d a tion, of course, will cover the operational limits 

an d  h e r e  w e  will l o o k  at the standard o p e r a t i n g  procedures. 

H a v e  y o u  s imulated the w o r s e  case production conditions? 

H a v e  y o u  repeated the run until you are certain that i t  will 

function properly? W e  will look for documentation as well as 

criteria for reevaluation. 

M o v i n g  on to software, f r o m  the key programs f r o m  the 

me n u ,  w e  will note the language used, a n d  l o o k  closely into 

t h e  e d i t  p r o c e d u r e s .  H e r e  w e  h a v e  s e e n  t h i n g s  s u c h  a s  

rounding off of digits or truncation, correction factors, and 

p r o g r a m  overrides. D e t a i l s  about the software development 

will be obtained, especially if i t  is a turn-key operation 

u s i n g  p r o p rietary programs. 

S e c u r ity i s  another area o f  great interest. W e  will 

l o o k  a t  a c c e s s  t o  t h e  c o m p u t e r ,  t h e  s e c u r i t y  o f  k e y s  or 

cards, and ascertain authority and identity of personnel 

a l l o w e d  t o  enter the area. 

O n  s oftware validation, w e  first look at the w r i t t e n  

SOP'S, inquire as t o  w h o  conducted the validation, and their 

q u a l i f i c a t ions, and see whether validation covered 

c o m p a t i b i l ity w i t h  the tasks. C a n  the computer h a n d l e  the 

m a x i m u m  number of variables expected, for instance, c a n  i t  
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co v e r  t w o  o r t h r e e  different lots o f  a s i n g l e  component that 

y o u  intend t o  u s e ?  A g a i n  w e  recomnend repeated runs for some 

statistical validity, and w e  will ask for d o c u m e n t a t i o n  and 

r e v a l i d a t i on criteria. 

If the computer is part o f  a network, w e  will w a n t  to 

k n o w  the extent of the network, t h e  information flow, the 

mo n i t o r i n g ,  a n d  security procedures to prevent unauthorized 

entry to the network. 

M a n u a l  back-up systems a r e  another a r e a  w h e r e  we will 

inquire about w h i c h  functions are covered, d o c u m e n t a t i o n  w h e n  

back-up is u s e d  and the w r i t t e n  standard o p e r a t i n g  

procedures. 

T h e r e  a r e  a number o f  w a y s  w e  c a n  m o n i t o r  computerized 

op e r a t i o n s , for example, if calculations are involved, w e  can 

p e r f o r m  t h ese manually. If there is a n  input recording often 

w e  c a n  take a manual reading f r o m  a gauge and verify that. 

If c o m p o n e nts a r e  under computer quarantine, w e  will verify 

the actual location of the materials. W e  m i g h t  look into 

accountability of tailings in automated batching systems. 

A l a r m s - W h a t  type, (visual, audible, printed) and their 

l o c a t i o n s ?  W h a t  is the SOP for r e s p o n s e  t o  an alarm? W h a t  

a r e  t h e  a l a r m  thresholds for critical c o n d i t i o n s ?  C a n  these 

t h r e s h o l d s  b e  c h a n g e d  b y  t h e  o p e r a t o r ?  I f  so, a r e  t h e y  

recorde d  w h e n  they are overridden a n d  w h a t  is the response to 

a I a r m s  ? 
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W h a t  a b o u t  t h a t  d r e a d e d  d a y  l i k e  t h e  N e w  Y o r k  C i t y  

G a r m e n t  D i strict experience not too long ago, the shutdown, 

w h e n  the electricity goes o f f ?  W h a t  are the S O P l s ?  W h a t  are 

t h e  recovery procedures? Do you h a v e  manual back-up 

pr o v i s i o n s ? 

Now let us take a brief look at GMP considerations in 

r e g a r d  t o  c o m p u t e r  s y s t e m s  a n d  1 will g i v e  y o u  a f e w  

refe r e n c e s  f r o m  the GMP Regulations. S e c t i o n  211.68 requires 

that the c omputer input and output be checked for accuracy. 

W e  can note that software edits tend to m i n i m i z e  inaccuracy 

an d  here w e  ask again, as in our definition for validation, 

for a h i g h degree of assurance of accuracy, not 100% 

checking. W e  will l o o k  at your error handling procedures, 

an d  w a n t  to see the documentation, the error verification, 

th e  c o r r e c tion of the verification, and the allowable 

overrides. 

W e  will want to see what back-up d a t a  storage systems 

yo u  have such a s  d u p l i c a t e  tapes, discs o r  m i c r o f i l m  and 

ev a l u a t e  d a t a  transfer and security procedures. 

T h e  next is a very important aspect of GhlP requirements 

a n d  t h a t  is t h e  a n n u a l  r e v i e w  o f  d a t a  r e f e r e n c e d  in GMP 

Section 211.180E., T h i s  must include the computer w h e r e  i t  is 

utilized. Y o u  could d o  things like extract, for instance, 

analytical d a t a  for trend analysis. 
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A n o t h e r GhlP reference is in regard to double checks in 

S e c t i o n  211.101DJ and this is one that raised a q u e s t i o n  in 

m y  o w n  m i n d  because of the specific w o r d i n g  in the r e g u l a t i on 

itself. F o r components being a d d e d  to the batch, t h e  w o r d i n g  

is s u c h  that component addition m u s t  be verified by a second 

p e r s o n .  I t  d o e s  n o t  s a y  b y  a c o m p u t e r ,  it d e f i n i t e l y  

s p e c i f i e s  a second person so the question is a r e  computers 

al l o w e d  t o  omit this second person check? The answer i s  yes, 

if t h e  s a m e  d e g r e e  o f  a s s u r a n c e  is p r o v i d e d .  N o w  t h e  

co m p u t e r  can not d o  everything of course, for instance, w h a t  

h a p p e n s  w h e n  t h e  c o l o r  a n d  t y p e  o f  r a w  m a t e r i a l  t o  b e  

se l e c t e d  is the same as another o n e ?  A p e r s o n  m a y  be a b l e  to 

di s t i n g u i s h between these but probably not a computer, so w e  

will l o o k  into all aspects regarding that. 

lnspectional Approaches 

W e  will l e a v e  c o m p u t e r s  n o w  a n d  t o u c h  o n  t w o  m o r e  

subjects, o n e  of w h i c h  is that no t w o  FDA Investigators s e e m  

to d o  inspections precisely the s a m e  way. I think that at 

this point you have some good ideas w h y  that is true. T h e r e  

is a lot o f  judgmental latitude allowed, there a r e  a 

m u l t i p l i c i t y  o f  g u i d e l i n e s ,  t h e r e  is a g r e a t  v a r i e t y  o f  

educational and experience backgrounds , as we1 I as 

p e r s o n a l i t y  types. A l s o ,  w e  d o  not use checklists so each 

one approaches t h e  inspection in a tittle different manner. 
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Form 483 - lnspectional O b s e r v a t i o n s  

M y  last remarks will be about that famous o r  infamous 

document w h i c h  concludes m a n y  inspections, the lnspectional 

O b s e r v a t i o n s  F o r m  given the FDA number 483. T h e  criteria for 

issuing a 483 is given in our S O P  the Inspection O p e r a t i o n s  

Ma n u a l  in S e c t i o n  512 but i t  n o t e s  that individual judgment 

should be u sed regarding drug adulteration. I t  a l s o  c o v e r s  

reporting, that is t h e  listing o f  observations, a n d  has some 

very s p e c i f ic directives there. I t  says w e  s h o u l d  b e  concise 

and to the point, grouping items of the same nature. W e  are 

d i r e c t e d  not to enlarge or  expand o n  our observations. In 

r e g a r d  t o  t h e  C G M P s ,  w e  a r e  s u p p o s e d  t o  r e p o r t  o b s e r v e d  

di s c r e p a n c ies and omissions. W e  are not t o  report those 

d i s c r e p a n c ies w h i c h  w e r e  detected by t h e  f i r m  and corrected 

b e f o r e  w e  a r r i v e d .  W e  a r e  n o t  s u p p o s e d  t o  q u o t e  t h e  

regulations. W e  a r e  supposed t o  report faulty m a n u f a c t u r i n g  

pr a c t i c e s  and recordkeeping. If your product is c o v e r e d  by a 

n e w  d r u g  a p plications, w e  consider the contents o f  that NDA 

t o  be comnitments a n d  will accordingly put any deviations 

d o w n  o n  the 483. 

In closing, the D r u g  P r o c e s s  Inspection C o m p l i a n c e  

P r o g r a m  that w e  have talked about earlier, number 56002, has 

s o m e  v e r y  g o o d  a d v i c e  f o r  t h e  I n v e s t i g a t o r s .  I t  n o t e s ,  

refrain f r o m  u s i n g  unsubstantiated conclusions such as 
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" p r o c e s s e s  have  n o t  been  a d e q u a t e l y  v a l i d a t e d " .  The second 

b i t  o f  a d v i c e  i s  lido n o t  u s e  t h e  t e r m  i n a d e q u a t e  w i t h o u t  

e x p l a i n i n g  how and why".  

T r y  t h e  systems approach  i n  your  p h a r m a c e u t i c a l  f i r m  

d u r i n g  t h e  n e x t  i n t e r n a l  a u d i t .  Perhaps  you w i l l  uncover  an 

a s p e c t  w h i c h  can be c o r r e c t e d  b e f o r e  t h e  FDA I n v e s t i g a t o r  

a r r i v e s .  
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