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Dockets Management Branch (HFA-305), 
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Document : “Sterile Drug Products Produced by Aseptic Processing - Current 
Good Manufacturing Practice, DRAFT GUIDANCE” 
5630 Fishers Lane, rm. 1061 
Rockville, MD 20852. 

To Whom may concern: 
Please receive our comments and suggestions to the “Sterile Drug Products 
Produced by Aseptic Processing - Current Good Manufacturing Practice, DRAFT 
GUIDANCE” 

This comments are respecffully submitted by: Franc0 A  De Vecchi PE 
VPCI inc. 

The following constitutes my observations to the BUILDING and 
FACILITIES section of the document above mentioned. 
Background. 
I am and have been a consultant for the pharmaceutical industry in the field of 
aseptic processing design facilities for more than 35 years, have participated for 
more than 14 years as a presenter in the FDA courses for investigators, publish 
several book articles and paper on the field and trained more than 3000 industry 
professionals worldwide. 
Comments to the reasoning for considering changes to the document: 
“FDA’s guidance documents, including this guidance, do not establish legally 

enforceable responsibilities. Instead, guidances describe the Agency’s current 
thinking on a topic and should be viewed only as recommendations, unless 
specific regulatory or statutory requirements are cited. The use of the word 
should in Agency guidances means that something is suggested or 
recommended, but not required.” 

As for the industry view : 

The importance of FDA guidelines can not be overlooked. Although they are not 
intended to be regulations, many times are the only source of expert information 
for some industry and FDA personnel. 
In this light it is important that the proposed document should be clear and when 
expressing technical issues they be supported by sound technical information not 
hearsay or empirical (rule of thumb) specifications. 
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T h e  d o c u m e n t shou ld  p rov ide  d i rect ion in  a  c lear  a n d  prec ise  m a n n e r  avo id ing  
cover ing  issues in  super ficial o r  l im ite d  way , o r  o u t o f th e  fu l l  techn ica l  con tex t. 
Th is  can  b e  a  source  o f con fus ion  a n d  wi l l  d e fe a t th e  intent ions o f th e  gu ide l ine  
p repare rs . 
T h e  pu rpose  o f th is  letter is to  h igh l ight  a  samp le  o f th e  po in ts th a t n e e d  fu r the r  
re fin e m e n t in  v iew o f th e  p resen te r . It does  n o t p re te n d  to  b e  a  fu l l  ana lys is  o f 
th e  d o c u m e n t no r  cons titu te  a  crit ic o f it. 
O n e  has  to  recogn ize  th e  d ra ft d o c u m e n t has  m a n y  va luab le  po in ts a n d  th a t 
s o m e  add i tiona l  work  is n e e d e d  to  m a k e  it m o r e  use ful. 

C o m m e n ts a n d  S u g g e s tions . 
E n v i r o n m e n ta l  r equ i r emen ts fo r  Termina l l v  S ter i l ized P roduc ts. 
T h e  first re levan t c o m m e n t o n  th e  env i r onmen ta l  a n d  faci l i ty des ign  is in  o n e  o f 
th e  first sen tences  o f th e  d o c u m e n t 
n  T h e  d o c u m e n t o n  l ine 7 3  states: “Term ina l  ster i l izat ion usua l ly  invo lves f i l l ing 

a n d  sea l ing  p roduc t con ta iners  u n d e r  h iah-qual i tv  env i r onmen ta l  cond i tions . 
P roduc ts a re  f i l led a n d  sea led  in  th is  type o f env i r onmen t to  m inim ize th e  
m icrobia l  con te n t o f th e  in -process  p roduc t a n d  to  he lp  ensu re  th a t th e  
subsequen t ster i l izat ion process  is successful .  In  m o s t cases,  th e  p roduc t, 
con ta iner , a n d  c losure  have  low b iobu rden , b u t they  a re  n o t steri le. T h e  
p roduc t in  its fina l  con ta iner  is th e n  sub jec ted to  a  ster i l izat ion process  such  as  
h e a t o r  i r radiat ion.” 
A lth o u g h  th is  c o m m e n t is bu r ied  in  a  sect ion n o t pe r ta in ing  “B u i ld ings a n d  
Faci l i t ies” it can  have  a  p ro fo u n d  e ffec t. 
n  T h e  first p rob l em  th a t n e e d s  to  b e  so lved  is w h a t a re  th e  p a r a m e ters  th a t 

d e fin e  “h iah-qual i tv  env i r onmen ta l  cond i tions” . 
a  T h e  second  po in t is h o w  to  reconc i le  th e  d i f ferences fo r  w h a t is requ i red  fo r  

L V P s  (  L a r g e  V o l u m e  P a r e n te ra l s )manu fac tu r ing  env i r onmen ts a n d  
a p p a r e n t r equ i remen ts imposed  by  th e  gu idance  to  S V P s (  sma l l  V o l u m e  
P a r e n terals) .  

a  T h e  th i rd  po in t is why  in  E u r o p e  it is accep tab le  to  have  th e  s a m e  app roach  
fo r  L V P  in  S V P  p roduc tio n  env i r onmen ts (c lass C  fo r  f i l l ing). 

E n v i r o n m e n ta l  Classi f icat ions fo r  A sep tic P rocess ina  E n v i r o n m e n ts. 
m  T h e  d o c u m e n t states o n  l ine 1 3 1  
“Cri t ical  a reas  a n d  suppor t a reas  o f th e  asep tic p rocess ing  o p e r a tio n  shou ld  b e  

c lassi f ied a n d  suppor te d  by  m icrob io log ica l  a n d  pa r ticle d a ta  o b ta ined  dur ing  
qual i f icat ion studies” 

8  A s it appea rs  th e  gu ide l ine  appea rs  to  endo rse  th e  IS 0  14644- l . Is th a t th e  
case??? . If so  -  o n e  has  to  cons ider  th a t once  th is  s tandard  is a d o p te d , o n e  
has  to  fo l low al l  th e  prov is ions stated wi th in i.e . se lect ion o f th e  n u m b e r  o f 
samp l i ng  po in ts, samp l i ng  vo l ume  e tc.. a n d  th e  gu ide l ine  shou ld  th e n  ind icate 
th a t th e  F D A  con trary to  w h a t has  h a p p e n e d  in  th e  pas t has  dec ided  to  
endo rse  o r  accep t a  n o n  p h a r m a c e u tical in ternat ional  s tandard  it. 

In  th e  E n v i r o n m e n ta l  Classi f icat ions tab le  th e  subscr ipt  in  tab le  indicates:  



Designations provide uniform particle concentration values for cleanrooms in 
multiple industries. 

n An IS0 5 particle concentration is equal to Class 100 ??? and approximately 
equals EU Grade A. This is not totally correct as the new standard had to 
make some considerations to adapt a mix the old units in the Federal 
standard ( metric (english /metric) to a metric base tabulation. 

IT ALSO INDICATES: 
n Values represent recommended levels (What PARTICLES ?)of 

environmental quality. This is not clear, the phrase should be revised. 
n You may find it appropriate to establish alternate microbiological levels due 

to the nature of the operation. 
n Includes a column with the reference to settling plates, as optional, 

nevertheless levels cross referenced to the area classification are provided. 
m Samples from Class 100 (IS0 5) environments should normally yield no 

microbiological contaminants. 

Comments : 
n The IS0 146441-I was not designed to be a pharmaceutical standard nor 

had any indications as the ones provided on line 142 “Air Classifications” 
where a non proven correlation between particle concentrations (non- 
viable) and viable concentrations is portrayed. 

n The table proposes “Microbiological settling Plates Action Levels” as 
quantitative when they can only be considered qualitative at best. It is 
important that several studies indicated in the past and the agency refer to 
the idea that the use of settling plates is not been advisable for 
“unidirectional air flow devices”. Although this is optional, we suggest this 
point be noted 

On the other hand the document indicates the document states on the table: You 
may find it appropriate to establish alternate microbioloaical levels due to the 
nature of the operation. 
q This phrase can be the source of many potential misunderstandings and 

differences of opinion. If that is the case, the guideline should indicate that the 
“levels” listed on the table are recommended. 

n The last statement under the table indicates: samples from (collected?) in 
Class 100 (IS0 5) environments should normally yield no microbiological 
contaminants. We think this phrase is broad and leaves too much for 
interpretation. We agree it should not yield airborne microbial contaminants, as 
for surfaces it may be different as it will depend where in the IS0 5 
environment the sample is collected and what method was used. 

As a general information changes to all the family of standards that preceded 
IS0 14644-1 were motivated by: 

n Needs of other industries (electronic industry which needed the inclusion of 
class 10 and lower), 



m Those industries (electronic) use the documents as a referee in contract 
negotiations and not typically with government regulators involved in public 
heath or safety. 

n The changes in particle concentration measuring technologies, certainly not 
microbial airborne measurements. As the particle counters improved it was 
easier to measure effectively smaller particles and this helped in the 
development of lower level classifications. 

m The influence and participation of the pharmaceutical industry and 
regulators (FDA) in the development of the IS0 standard has been very 
limited. 

m If the standard is endorsed by FDA, it needs to be clearly defined as the 
industry will have to adhere to the changes and evolution of it. By the 
extensive use of the “class” terminology one could imply that the Federal 
Standard 209 (b, e . ..) was also endorsed 

Nevertheless particle concentrations are not the element of consideration in 
designing an environment with microbial contamination control requirements 
used for aseptic processing. 
Thus we suggest using classification based on the risk of exposure of a 
sterile product and components to the environment thorough the various 
phases of manufacturing. 
In short, using the Risk Assessment concept currently strongly suggested by the 

agency 
We suggest Environmental Classifications based on Risk Assessment. 

In this venue why not classify pharmaceutical environments used for the 
production of parenteral (Aseptically or terminally sterilized) products based on 
the level of risk represented by exposing the sterile product, containers or 
closures to the environments in the various phases of the process. 

o High microbial contamination risk, defined alternatively as : Class A or 
primarv environments : those environments where the sterile products, 
containers, stoppers etc are directly exposed to the environment; 

w Medium microbial contamination risk, defined alternativelv as :Class B or 
ancillarv : areas with potential entrainment of microbial contaminants to enter 
the Class A environments. In general, environments located in the perimeter 
of Class A and used for the storage of non-exposed sterilized components or 
background for aseptic processing manufacturing equipment; 

H Low microbial contamination risk,, defined alternativelv as :Class C, 
secondarv: those environments dedicated for formulation and preparation of 
components where levels of particulate and bioburden are to be controlled to 
reduce presence of microorganisms that could impact (endotoxin) the finished 
product quality attributes. 

w Nenlinible microbial contamination risk , defined alternativelv as :Class D, : 
those environments used for general pharmaceutical operations where there is 
no risk of microbial contamination 

This classification is based on applying the basic principles of risk management: 



n GRAVITY of the event, effect on the product. 
n PROBABILITIY to occur in view of the methods and technology employed. 
n PREDICTABILITY, ability to foresee or prevent adverse environmental 

conditions in time to prevent the event from  occurring. 
Environmental Classifications 

Using the risk classification approach can make the language in the document 
more consistent elim inating the m ix and matches when referring to the 
classifications. The document currently employs a variety of terms to indicate the 
same: 

n Critical areas 
D IS0 14644-1 classes 
n Fed Std 209E particle concentration classifications{ class100,1000, etc) 

This is done in a very inconsistent fashion (If the risk classification is not adopted, 
we suggest using only one of these terms to avoid confusion). 

Lastly the use of the “risk based classification” will favor, at least in part, the 
harmonization with the European Classification, this also outlines the activities to 
be carried out within a specific risk class. 
Using the same designations will avoid unnecessary conflicts when working in 
international trade. 

Sampling Locations 
n The document states line 172: 
I “Air in the immediate proximity of exposed sterilized containers/closures and 

filling/closing operations would be of appropriate particle quality when it has a 
per-cubic-meter particle count of no more than 3520 in a size range of 0.5 
m icron and larger when counted at representative locations normally not more 
than 1 foot away from  the work site” 

The word “appropriate” indicates this is a prescription. The use of that level of 
particle count concentration in the Pharma industry originated from  the ability to 
measure particle concentrations with a light scattering photometer and the 
assumption that 0.5 particles were close to bacterial size. 
Today one has to question this value, as the air supplied from  HEPA filters and 
before enter in contact with any surfaces has typically 0 (zero) particles of 0.5 
m icrons (either by liter or cubic feet of air). 
Concentrations of non-viable airborne particles in the proximitv of sterile 
products, containers or closures does not necessarilv represent the 
m icrobioloaical aualitv of the incomina air. i.e.. if one measures the particle 
concentrations inside of a stopper bowl, he will find a particle count way higher 
that the stipulated amount. These are not necessarily m icrobial contaminants, but 
particles released by the friction of the stoppers among themselves and the 
surfaces of the bowl. 
As for the sampling location (1 foot above the filling point ) we consider that this 
statement does not correspond to a full risk assessment approach and may not 
be conducive to obtaining a real profile of the m icrobial contamination profile of 
the line. 



This prescription to test a specific location is not in line with the referenced IS0 
standard or any other standard’s for the site selection of sampling points. 
Today one can argue that : The filling point may be the point of highest risk on a 

filling line (needles penetrate into a sterile container, displace the air, thus 
penetration of outside air is impossible). While probably the areas of heavy 
manipulation such as stopper loading could be more risky. 
It is our view that airborne particle concentrations should be measured at the 
point of HEPA filtered air delivery and they should be zero particles of 0.5 micron 
and larger per cubic meter or cubic feet. 
We consider that microbial samples are to be taken at selected locations in a 
constant fashion using remotely operated samplers, currently available in the 
market. This will permit the monitoring of the environment continuously during 
two or three hours without individuals interfering with sampling during operations. 
(Process Analytical Technology PAT) 
“Unidirectional Airflow Devices” can only guarantee the quality of the air until it 

contacts a surface. After that the particle count is the result of the particles 
swiped away from equipment surfaces (not necessarily a microbial contaminant) 
and those originally delivered by the air filter. 
Additionally it has to be recognized that air is a compressible fluid and when it 
contacts surfaces, its velocity may change. Once air contacts surfaces, they may 
induce a greater or lesser degree of turbulence depending on whether or not 
they are aerodynamic. 
Thus, to verify the quality of the air delivered by a Unidirectional Air Flow Device, 
one has to measure particle concentrations before the air encounters an 
obstacle. 
Prescribing in a general way where to sample or indirectly pointing out what a 
critical area is can render poor results for evaluating the overall contamination 
profile of an aseptic line. 
On the other hand measuring of non viable particles should not be the prime 
concern. Is the measuring of microbial contamination the issue?. The use of 
particle counters at the filling point is only a “patch” for deficient microbial 
airborne sampling methods and devices. We suggest the guideline motivate 
users to seek better ways to asses the airborne microbial contamination levels 
using techniques consistent with the degree of development of the analytical 
technologies available for the industry. 
We suggest the application of the methodology proposed by the Hazard 
Analysis Critical Control Point HACCP which is more in line with risk 
assessment approach. We suggest this method be used in more of the current 
guidelines for microbial monitoring. 
Based on the HACCP approach we suggest that: 

m Critical Control Points on every phase of the process. 
n Defining the method used for risk management (SOP and equipment). 
n Defining the method for monitoring the levels of microbial contamination 

(frequency and location). 
m Defining the approach to verify effectiveness of the overall microbial 

contamination control program. 



All of this as part of a “Comprehensive Environmental Control Program”. 

Particle Counter Probe Direction. 
The document on line 181 states : 
“Measurements to confirm air cleanliness in aseptic processing zones should 
be taken with the particle counting probe oriented in the direction of oncoming 
airflow and at specified sites.. .‘I 

This may be inaccurate as with the use of iso-kinetic probes and the vacuum of 
the particle counters a sample taken with the probe located horizontally may be 
valid. (Smoke studies demonstrate this fact) and the probe will cause less 
turbulence to the critical areas. 
It our view that the user of the particle counter should document and validate the 
appropriateness of the selection of the positioning of the sampler probe. 

Area pressurization 
On line 236 the document states: C. Clean Area Separation (pressurization) 
“. . . Rooms of higher air cleanliness should have a substantial positive pressure 
differential relative to adjacent rooms of lower air cleanliness. For example, a 
positive pressure differential of at least 12.5 Pascal (Pa)3 should be maintained 
at the interface between classified and unclassified areas.” 
We must note that the value suggested was selected as rule of thumb in the 

past and was based on the ability to read the manometers that was available at 
the time. 
The first part of the sentence ( using “for example”) is not clear. Is this a 
prescription or a suggestion. If this is the expected alarm trigger value, the actual 
gradient value should be higher. 
We consider that attaining the proper environmental segregation should be a 
responsibility of the system designers as this closely related to the type of 
process, regular pharmaceutical production with no bio-hazard considerations, 
production of potentially bio-hazard substance, type and nature of the 
architectural components and the HVAC system etc.. for the guideline to list all of 
this considerations will be a very complex task. 

We suggest the first part of the sentence be included without giving specific 
values out of the general context of HVAC design, operation, monitoring and 
room management practices and forcing the designers to consider all the 
elements required to provide proper segregation of the manufacturing 
environment as to provide support for an adequate aseptic process.. 

Air Changes per Hour. 
The document states line 247: 
“An adequate air change rate should be established for a cleanroom. For Class 
100,000 (IS0 8) supporting rooms, airflow sufficient to achieve at least 20 air 
changes per hour would be tvpicallv acceptable. For areas of higher air 
cleanliness, significantly higher air change rates will provide an increased level of 
air purification.” 



The overall concept of air changes was developed to indicate the dilution 
(elimination) ratio of contaminants in a controlled environment. 
The value stated is a rule of thumb not always applicable as you may require 
more or less changes as a function of the selected HVAC air filtration chain, the 
quality and quantity of the fresh air make-up, the particle generation within the 
environment etc.. 
The following represents a simple Mathematical model of a Cleanroom, useful to 
express the changes per hour concept: 

C= S/Q+ (1 -x)( I -Np) (1 -Nf) Coa 
C= Expected Cleanliness Level 
S = Contamination generated in the room (concentration at a particle size) 
X = Recirculation ratio 
Q = Total air flow (mt3 per hour) 
Np = Pre-filter efficiency ( % of penetration at a specified particle size) 
Nf = Final filter efficiency (same as above) 
Coa = particle contamination from outside air (concentration at a particle size 

same as filters) 
One has also to understand that there are systems that have no recirculation due 
to mostly safety considerations. In those cases we have “ total air replacement” 
and serial filtration of the supplied air. 
We suggest the document indicate: “Room Air Changes (changes per hour) are 
calculated with the scope of diluting or eliminating non-viable contaminants 
present in a controlled environment. This effect is obtained by re-circulating the 
air through pre-filters (low efficiency) or HEPA air filters (high efficiency). In some 
cases where recirculation is not allowed or desired (for safety reasons) the total 
air of the room is filtered through air filters of various efficiencies installed in 
series and eventually discharged to the atmosphere. The actual number of 
changes are dependant on the level of generated internal contamination as well 
as the ones provided as part of the make-up or fresh air” 

HEPA filter lntearitv Testinq 
The document goes into great detail explaining the principles for the testing of 
HEPA filter integrity without giving the full story for some key aspects of the test 
i.e.. scanning velocity which is critical for the success of the test. 
Line 2888 states High-Efficiency Particulate Air (HEPA) An essential element in 
ensuring aseptic conditions is the maintenance of HEPA filter integrity. Leak 
testing should be performed at installation to detect integrity breaches around the 
sealing gaskets, through the frames, or through various points on the filter media. 
Thereafter, leak tests should be performed at suitable time intervals for HEPA 
filters in the aseptic processing facility. 
A [I] The same broad principles can be applied to ULPA filters 

This statement is OK. 
The document indicates: “this testing is usually done only on a semi-annual 
basis.” It is important to conduct periodic monitoring of filter attributes such as 



uniformity of velocity across the filter (and relative to adjacent filters) to 
determine the optimum time for filter testing, certainly a pro-active approach is to 
be considered but also one should remember that CHALLENGING the filters 
represents an additional risk for the environment. 
The use of challenge aerosols (such as the old DOP and Emery 3000) are not 

the only ways used for assessing the integrity of filters, outside air is also 
used as a challenge. 

Also the use of particle counters and special particle generators are used 
(mostly in Europe) for this test. 
In view of it we suggest reference to the following documents that were 

developed by HEPA filter experts under the auspices of the Institute of 
Environmental Science and Technology they provided a comprehensive and 
detail procedures as how to go about for the HEPA filter testing, which by the 
way is somewhat different than that of the ULPA filters: 

IEST-RP-CC001.3: HEPA and ULPA Filters 
IEST-RP-CC007.1 :Testing ULPA Filters; IEST-RD-CC01 1.2:A 
IEST-RP-CC021 .I :Testing HEPA and ULPA Filter Media; 
IEST-RP-CC034.1: HEPA and ULPA Filter Leak Tests 

On line 337 the document states: “Airflow velocities are measured 6 inches from 
the filter face and at a defined distance proximal to the work surface for HEPA 
filters in the critical area. Regular velocity monitoring can provide useful data 
on the clean area in which aseptic processing is performed. HEPA filters 
should be replaced when no uniformity of air velocity across an area of the 
filter is detected or airflow patterns may be adversely affected.” 

It must be noted that Air flow uniformity is not an attribute of the filters but for 
“Unidirectional Air Flow Devices” (attributes of the filters are flow rate , efficiency 
and pressure drop). 
The document mixes the concepts . . . . . .Variations in velocity generally increase 
the possibility of contamination 
It is not variations in velocity but turbulence that increases the probability for 
cross contamination 
It continues . . . . . . as these changes (e.g., velocity reduction) can have an effect 
on unidirectional airflow. 
The statement is not totally correct. Air is to be measured before the air 
encounters any obstacle as it will be unidirectional until there is interference of a 
non-aerodynamically shaped surface with a viscosity different than that of the air 

We suggest to refer to the Air flow uniformity testing procedures for 
unidirectional air flow devices are clearly described in the IEST : 

IEST-RP-CC002.2: Unidirectional Flow Clean-Air Devices; recommended 
practices. 

The use of this guideline concepts will eliminate confusion and ambiguities. 

Clean Room Testinq 



Under the same direction we suggest the preparers of the guideline either 
incorporate or reference the concepts listed for Cleanroom testing indicated in 
the following documents: 

m IEST-RP-CC006.2: Testing Cleanrooms; 
n IEST-RD-CC01 1.2:A Glossary of Terms and Definitions Relating to 

Contamination Control 

Environmental Monitorinq 
The document indicates: 
“Evaluating the quality of air and surfaces in the cleanroom environment should 
start with a well-defined written program and scientifically sound 
methods.. ..Locations posing the most microbiological risk to the product are a 
critical part of the program.. . . . .” 
As indicated we suggest the HACCP approach which is systematic and well 
known , it is comprehensive and covers the full and appropriate logic of an 
environmental control program for clear determination of the Points at RISK 
(CCP) to the evaluation of the effectiveness (trending) of the selected program 
Conclusion 

The effort made by the FDA in the review of this critical guideline is 
commendable. There are many valuable points that will help the industry 
understand FDA’s position. 
We suggest a recommendation in the guideline to structure a: “Comprehensive 

Environmental Control Program” be provided 
That includes as minimum: 
n Cleanroom and facilities design program. 
m Personnel contamination control program 
n Cleaning and disinfection program 
n Environmental monitoring program 
n Aseptic processing equipment and devices selection program 

In order to make this document useful we ask the FDA to consider and evaluate 
the points mentioned above. 

Finally we suggest that references provided in the guideline they be more 
specific for the facilities design, construction and operation than the ones cited 
in the document . Here are some suggestions. 

Institute of Environmental Sciences and Technology 
5005 Newport Drive, Suite 506, Rolling Meadows, IL 60008-3841 

Phone: (847) 255-l 561; Fax: (847) 255-l 699; E-mail: iest@iest.orq 
and 

ISPE 
3816 W. Linebaugh Ave. Suite 412, Tampa FL 33624 

Tel 813/960-2105. 

National Environment Balancing Bureau “Procedural Standards for Certified 
Testing of Cleanrooms” 8575 Grovemont Circle, Rockville, Maryland 20877. 



Validation of Pharmaceutical Processes /Sterile Products Znd. Edition Marcel 
Dekker NY. 

Pharmaceutical Dosage Forms/ Parenteral Medications volume 2 / Marcel 
Dekker NY. 

IS0 14698-1 and 2 
“Cleanroom and Associated Controlled Environments - Biocontamination 

Control-” 

rate with the agency at your request, 


