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In this month’s issue we look at aseptic processing from a risk-analysis 
perspective.  Fernández et al from Laboratorios Clausen S.A. in Uruguay 
present a detailed review of the aseptic process used in a facility, and  how 
the different components contribute to the sterility assurance of the pro-
cess.  They base  the analysis on the work of Eaton and Whyte, modifying 
tools found in ICH Q9 for use with 
microbiology.  The article is a  
valuable one for implementing 
the risk analysis in a real-
world example. 
 
The second article is the  
second of a two-part series.  
David Porter presents an analysis of 
the USP from a network  perspective, 
showing how the different compendial chapters inter -relate one to another.  
This approach can be quite useful in tracking revisions, and in developing 
training and analytical tools. 
 
Finally, there are some new activities going on in PMF.  In addition to the 
conferences (off to a very 
strong start this year with 
the Open Conference, Con-
tamination Control and 
GMP underway or immi-
nent), benchmarking sur-
veys are underway looking 
at critical aspects of the QC 
microbiologist’s world.  
Already executed and in 
review are surveys on Non-sterile Environmental Monitoring and Anaero-
bic Monitoring.  Contact the address below if you have a survey you would 
like to develop of general interest to the group. 
 
Scott Sutton, Ph.D. scott.sutton@microbiol.org 
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Information on the PMFList at 
http://www.microbiol.org/email-discussion-
lists/pmflist/ 
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Be sure to check out the upcoming  
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PMF Conference on Environmental 
Monitoring and Contamination Control - 

May 16-17 in Las Vegas, NV 
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Risk Analysis of Injectable Products’ Microbiological Quality in Aseptic 
Processing Facility 

Fernández J., Odino R., Temesio C., Trujillo A. 

Microbiological Quality Control Laboratory, Labora-
torios Clausen S.A. 

(rosina.odino@clausen.com.uy) 
 

Introduction 

Risk Management is becoming an increasingly valua-
ble component in an effective quality system. Tradi-
tionally, risks to quality have been assessed and man-
aged in an informal manner based on observations, 
historical data, trends, etc. While these approaches 
continue to provide useful information, tools provided 
by Risk Management are acquiring increasingly rele-
vance as they allow better decision-making, more in-
formed and a better use of resources. 
 
Objective 

Since the most widely used Risk Management systems 
(like the ones established in the ICH Q9 Guide) do not 
use the variables associated with the basic models of 
microbial contamination, in this work, the basis is a 
method developed in the United Kingdom (1) which 
covers the fundamental variables of microbial contam-
ination. 
It was decided to use this method in the first instance, 
for the Aseptic prefilled syringes filling area, of La-
boratorios Clausen S.A. 
 

 
Table 1 

Risk factor (A) 
 

Amount of microbial con-
tamination on, or in, the 

source 

Risk factor (B) 
 

Ease of dispersion or trans-
fer of microorganisms 

  

Risk factor (C) 
 

Proximity of the source to 
the critical area 

Risk factor (D) 
 

Effectiveness of the control 
method 

1 = null 1 = null 1 = remote 1 = total barrier 

2 = very low 2 = very low 
2 = in a corridor or 

exterior air lock 
2 = very good control 

3 = low 3 = low 
3 = periphery of the 

clean area 
3 = good control 

4 = medium 4 = medium 4 = clean area 4 = poor 

5 = high 5 = high 5 = critical area 5 = no control 
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Method 

The risk of microbiological contamination of the 
product from different sources is assessed by using 
the following equation: 

  Risk = A x B x C x D 

Where  

A is the estimate of  the amount of microbial 
contamination on, or in, the source  

B is  the ease of dispersion or transfer of the 
microorganisms 

C is  the proximity of the source to the critical 
area 

D is the effectiveness of the control method. 

A multidisciplinary team (QC, QA, Production, 
E&M and Cleaning) meets to identify and evaluate 
all the potential sources of microbiological con-
tamination for the product. In the first meeting, all 
the suggestions are listed and afterwards grouped 
by similarities. Each source is ranked according to 
Table 1 after an agreement between all members 
was reached. Some sources were grouped again 
and others were ungrouped since during the dis-
cussion showed to have different characteristics. 
The process included discussing, presenting argu-
ments and evaluating all internal activities. 
 
The potential sources were grouped by:  

 Accessory Materials 
 Materials in contact with the product 
 Area’s Inert surfaces 
 Personnel 
 Air 
 Cleaning 

to assist in the organization of the analysis.  Each 
risk factor was then assigned a score of 1-5 based 
on the deliberations of the group. 
 

(Continued from page 2) 

Lonza Global Seminar Series:   
Next Generation QC Micro Featuring the MODA™ 
Solution 
WEST COAST UNITED STATES  (3 LOCATIONS) 

Monday, March 21: San Diego, CA 
Wednesday, March 23: Los Angeles, CA 
Thursday, March 24: San Francisco, CA 

 
http://www.tmecom.com/lonza/global_seminar_series/ 
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Contamination Sources 
Microbiological Contamination Risk 

A B C D Total 

Accessory materials: 

That remain in the filling/supply area 
(pens, phone) 2 3 4 4 96 

That are removed periodically (air sam-
pler) 3 3 5 4 180 

Materials in contact with product: 

Bottle, hose, parts of the filling machine 
(autoclave) 1 5 5 2 50 

Sterilizing filters (autoclave) 2 5 5 2 100 
Stoppers, syringes 3 5 5 3 225 
Product 2 5 5 3 150 
Gases 2 5 5 2 100 

Area’s inert surfaces: 

Floor 3 2 4 3 72 
Walls 2 2 4 3 48 
Doors 2 3 4 3 72 

Parts of the machine that are sanitized 
(windows, perforated plate, display, etc) 2 3 5 2 60 

Curtain, ramp, chair 2 3 4 2 48 
Auxiliary tables 2 2 4 2 32 

Personnel: 

Skin and hair 5 4 4 3 240 
Respiratory tract 5 4 4 3 240 
Clothing (trousers, T-shirt and coverall) 2 3 4 3 72 
Goggles 4 3 4 5 240 

Clausen staff interventions, during filling 
(stuck stopper, volume adjustment, etc) 4 5 5 3 300 

External staff special interventions, area 
at rest 5 5 3 2 150 

Air: 

From the laminar flow 1 5 5 3 75 
From the area 2 4 4 2 64 
Changing room 2 3 3 3 54 

Cleaning: 

Cleaning agents (alcohol, hydrogen 
peroxide, WFI, wax) 1 4 4 3 48 

Cleaning cloths 1 4 4 2 32 

Equipment/Tools that are entered from 
the outside, during filling 4 5 5 4 400 

Equipment/Tools that are entered from 
the outside, at rest 5 5 2 4 200 

Microbiology plates (bags, tape) 2 2 5 3 60 

Results 

The following results were obtained:   
 

Low riskModerate riskMayor risk Low riskModerate riskMayor risk
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Contamination Sources 
Microbiological Contamination Risk 

A B C D Total 

Accessory materials: 

That remain in the filling/supply area 
(pens, phone) 2 3 4 4 96 

That are removed periodically (air sam-
pler) 3 3 5 4 180 

Materials in contact with product: 

Bottle, hose, parts of the filling machine 
(autoclave) 1 5 5 2 50 

Sterilizing filters (autoclave) 2 5 5 2 100 
Stoppers, syringes 3 5 5 3 225 
Product 2 5 5 3 150 
Gases 2 5 5 2 100 

Area’s inert surfaces: 

Floor 3 2 4 3 72 
Walls 2 2 4 3 48 
Doors 2 3 4 3 72 

Parts of the machine that are sanitized 
(windows, perforated plate, display, etc) 2 3 5 2 60 

Curtain, ramp, chair 2 3 4 2 48 
Auxiliary tables 2 2 4 2 32 

Personnel: 

Skin and hair 5 4 4 3 240 
Respiratory tract 5 4 4 3 240 
Clothing (trousers, T-shirt and coverall) 2 3 4 3 72 
Goggles 4 3 4 5 240 

Clausen staff interventions, during filling 
(stuck stopper, volume adjustment, etc) 4 5 5 3 300 

External staff special interventions, area 
at rest 5 5 3 2 150 

Air: 

From the laminar flow 1 5 5 3 75 
From the area 2 4 4 2 64 
Changing room 2 3 3 3 54 

Cleaning: 

Cleaning agents (alcohol, hydrogen 
peroxide, WFI, wax) 1 4 4 3 48 

Cleaning cloths 1 4 4 2 32 

Equipment/Tools that are entered from 
the outside, during filling 4 5 5 4 400 

Equipment/Tools that are entered from 
the outside, at rest 5 5 2 4 200 

Microbiology plates (bags, tape) 2 2 5 3 60 

It should be stated that the color classification was divided according to the obtained results. If we classify the 
results taking into account the maximum possible value (Risk = 5x5x5x5 = 625) the following table is obtained: 
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The possibility of reducing the risk of the sources which 
reported the highest scores is evaluated. Mitigating risk 
actions depend on each particular contamination source 
and associated risk factors that not always can be reduced. 
New measures were discussed obtaining the results de-
scribed in Table 4 (below). 
 
This analysis allows graphing of the risk factors.  There 
are cases in which the risk decreased to achieve lower risk 
scores and others in which not. In the cases where there is 
personnel involved although the conditions are given so 
that the product is not affected, the risk is always there, 
leaving no alternative but continuously training and ongo-
ing monitoring.  
 
Conclusions 

In some cases, the method confirmed what had been intui-
tively classified as hazardous and in others allowed to see 
sources that had gone unnoticed and to act on them. 
Although the results are not intended to be extended to 
other productive activities in other facilities, the methodol-
ogy is a tool that allows a complete scientific approach to 
assess particular processes. 

(Continued from page 3) 

(Continued on page 7) 

Contamination Sources 
Microbiological Contamination Risk Measures to implement for risk reduc-

tion A B C D Total 

Stoppers, syringes 

Before 3 5 5 3 225 Require double bag to all the suppliers. 
Remove the external bag in the supply 
room. 
Sanitize the second (internal) bag be-
fore unloading   

After 2 5 5 2 100 

Skin and hair Before 5 4 4 3 240 
No further action is possible. 
Ongoing training and monitoring. 

Respiratory tract After 5 4 4 3 240 
No further action is possible. 
Ongoing training and monitoring. 

Goggles 
Before 4 3 4 5 240 Write goggles sanitization procedure, 

crítical. 
Separate used from not used. 
Periodic swabs. 

After 3 3 4 3 108 

Clausen staff interventions, 
during filling (stuck stopper, 
volume adjustment, etc) 

Before 4 5 5 3 300 
Minimize such interventions. 
Active monitoring during After 4 5 5 2 200 

Equipment/Tools that are 
entered from the outside, 
during filling 

Before 4 5 5 4 400 Use dedicated tools. 
Sterilization/Sanitizacion before enter-
ing and periodically. After 2 5 5 4 200 
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David Porter, Ph.D. 
Compendial Learning 
 
The United States Pharmacopeia/National Formu-
lary (USP/NF)(1), published annually by the United 
States Pharmacopeial Convention, contains thou-
sands of monographs and hundreds of chapters.  
There documents are linked together via a vast num-
ber of references to each other, most notably by 
monographs to chapters, and by chapters to other 
chapters.  As such, the USP/NF could be thought of 
as a network of documents.  Using the terminology 
of network science, each chapter or monograph 
could be thought of as comprising a “node” (2-4).  
The connections between the documents would then 
constitute “links” or “edges”. 
 
The use of links from monographs to chapters 
(called “general chapters” in the USP/NF, is an effi-
cient way of referencing commonly used procedures/
information without the need for repetition of the 
same material within each monograph.  As large as 
the current publication is, such repetition of common 
material would make the publication enormous. 
 
In network science, the directionality of links is im-
portant.  Links can be thought of as being made by a 
document (document A) to another document 
(document B).  From the perspective of document A, 
the link is a link out.  From the perspective of docu-
ment B, it is a link in.  A problem arises in that it is 
easy to determine links out just by reading through 
the document (document A in this case).  However, 
documents are linked into another document 

(document B in this case) cannot be determined by 
reading the linked into document (document B). 
 
This difficulty can make maintaining compliance 
with the USP/NF difficult, to say the least.  Changes 
may be proposed to a document that may not appear 
to have a direct impact on a monographed item, but 
in fact the network of linkages may indeed include 
the monographed item.  
 
By law, an item for which there is a monograph in 
the USP/NF is expected to comply with the require-
ments as specified in its monograph, and this require-
ment extends throughout its shelf life.  To maintain 
full compliance, the manufacturer must monitor the 
Pharmacopeial Forum (PF) for proposed changes 
that may impact on the relevant monograph(s).   This 

(Continued on page 9) 

The USP/NF Viewed As A Network 

About the Author 
Dr. Porter is the president and founder of Sense-Reflect-
Act, LLC, a company specializing in applications of basic 
network science to solve problems in numerous arenas.   As 
a result, the networks underlying many problem areas can 
be sensed.  The impactful nodes and links can be detected 
and mapped.  Once these underlying networks are visual-
ized, the strengths, weaknesses, and vulnerabilities of the 
networks can be determined, and subsequent to reflecting 
upon these, appropriate actions may be developed.   
http://www.compendiallearning.com/information_links/
David_A_Porter_Consulting.htm 
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would not constitute a major challenge were it not for 
the presence of potentially many linkages to other 
documents.  These other documents may also undergo 
proposed revisions, thus the manufacturer would need 
to pay attention to those proposals as well. Lets take a 
closer look at the nature of the linkages among docu-
ments in the USP/NF. 
 
Consider the USP/NF monograph for Human Insulin 
Isophane Suspension and Human Insulin Injection.  
This monograph makes direct references to chapters 
<11> USP Reference Standards, <71> Sterility Tests, 
<85> Bacterial Endotoxins Test,  <591> Zinc Deter-
mination, <621> Chromatography, and <791> pH.  
These linkages may be shown graphically as in Figure 
1. 
 
The six general chapters indicated above are directly 
linked to the monograph via links from the mono-
graph.  Extending the use of network science termi-
nology, one could say that um1018 has a degree of 6 
(links from it to general chapters).  The six chapters 
are separated by one degree.  As we will soon see, 
there can be more degrees of separation from the 
starting point.  The double usage of the term “degree” 
can be confusing, so in this article, if the term 
“degree” appears by itself, the term is referring to the 
number of links from a given “node” (document).  
The phrase “degrees of separation” will be used 

(Continued from page 8) 

(Continued on page 10) 

Figure 1.  Links from the monograph Human Insulin Isophane Suspension and Hu-
man Insulin Injection  (um1018) to general chapters <11>, <71>, <85>, <591>, 
<621>, <791>.  The direction of the arrows indicates the direction of the linkages (i.e., 
from the monograph to the chapters. The prefix “um” preceding 1018 indicates “USP 
monograph”.  The prefix “uc” preceding a chapter number, e.g. 71, indicates “USP 
chapter”. 
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where appropriate. 
 
As should be apparent from Figure 1, keeping 
track of changes that could potentially influence 
the monograph of interest (um1018 in this exam-
ple) involves tracking not only the given mono-
graph, but general chapters also that it links to.  
This can pose some difficulty in and of itself, but 
the situation can rapidly become much more com-
plicated when you consider documents that have 
more than one degree of separation between them 
and the monograph of interest. 
 
Lets consider chapter <621> Chromatography.   
This general chapter makes direct linkages (one 
degree of separation) to chapters <821> Radioac-
tivity and <1051> Cleaning Glass Apparatus, as 
shown in Figure 2.   
 Figure 1 indicates that to monitor potential chang-
es to chapters that could affect um1018, it is neces-
sary to track proposed changes to chapters <11>, 
<71>, <85>, <591>, <621>, <791>, <821> and 
<1051>.  As you might well guess, there are docu-
ments for which proposed changes could influence 
um1018 separated by more than 2 degrees. 
 
Considering the information in Figure 3, monitor-
ing of proposed changes to chapters that could in-
fluence um1018 considering up to 3 degrees of 
separation includes <1>, <11>, <71>, <85>, 
<591>, <621>, <791>, <821>, <1041> and 
<1051>.  Next, let’s look at the fourth degree of 

(Continued from page 9) 

Figure 2.  Links from the general chapter <621> Chromatog-
raphy to <821> Radioactivity and <1051> Cleaning Glass Ap-
paratus. 

Figure 3.  Links from the general chapter <821> Radioactivity  
to <1> Injections and <1041> Biologics. 

separation considering chapter <1>.  Figure 4 
(next page) shows the direct links from chapter 
<1> that are separated from um1018 by 4 degrees. 
 
Considering 4 degrees of separation, it becomes 
apparent that there are many documents for which 
changes could affect the monograph of interest, 
um1018.  Figure 5 shows the complete network of 
documents links to um1018 by 4 degrees of sepa-
ration.    
Inspection of the links shown in Figure 5 shows 
that a number of the documents to which um1018 
links to appear at more than one degree of separa-
tion.  For example, <85> is linked to um1018 with 
1, 2, 3 and 4 degrees of separation.  It can also be 
determined that before long, the number of docu-
ments to which um1018 may be linked at even 
greater degrees of separation may easily exceed 
what may be conveniently graphed.  In that case, 

(Continued on page 11) 



Pharmaceutical Microbiology Forum Newsletter – Vol. 17 (1) 
Page 11 of 15 

tabular forms for the data may be more suitable, such 
as shown in Table 1.  
 
Table 1 indicates that there are at least 61 chapters in 
USP/NF for which proposed revisions may have an 
impact on um1018.  Clearly, thorough tracking of 
compendial changes related to a monograph of inter-
est is much more involved than just checking the PF 
for changes only to the specific monograph. 
 
So far, links going from a document to another docu-
ment have been considered in detail.  As mentioned 
above, links can extend with either directionality.  For 
example, um1018 links directly to the chapter on bac-
terial endotoxin testing, <85>.  That can be easily de-
termined, given that there is only one degree of sepa-
ration, by reading through the monograph to the sec-
tion Bacterial Endotoxins Test.  Tracing through the 
other, similar, links out can also be done to any de-
gree of separation, although it can be laborious.   

(Continued from page 10) 

 
The greater challenge is this: If a 
change were proposed to chapter 
<85>, how many other documents 
could be impacted?  This is a much 
more difficult question to answer be-
cause now all of the documents that 
link into chapter <85>, to potentially 
high degrees of separation, must be 
determined.  This cannot be done by 
looking at links from within chapter 
<85> itself.  The problem, stated 
simply, is that there is no way by 
reading chapter <85> that one can 
determine the documents that link 
into it.  Understanding the network 

(Continued on page 13) 

Figure 4.  Links from the general chapter <1> Injec-
tions  to <51> Antimicrobial Effectiveness Testing,  
<71> Sterility Tests, <85> Bacterial Endotoxins Test, 
<151> Pyrogen Test, <341> Antimicrobial Agents—
Content, <401> Fats and Fixed Oils, <660> Contain-
ers—Glass, <661> Containers—Plastics, <788> Partic-
ulate Matter in Injections, <921> Water Determination, 
<1041> Biologics, <1151> Pharmaceutical Dosage 
Forms, and <1211> Sterilization and Sterilization As-
surance of Compendial Articles.  
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Figure 5.  Links from um1018 to all documents out up to 4 degrees of separation 
removed from um1018. 

degree 1 degree 2 degree 3 degree 4 degree 5 degree 6 degree 7 degree 8 degree 9 degree 10 

uc11 uc711 uc1051 uc1041 uc841 uc21 uc1101 uc795 uc1227 uc87 

uc85 uc643 uc1 uc151 uc741 uc1176 uc1078 uc1116   uc1031 

uc71 uc788 uc231 uc401 uc541 uc88 uc1075     uc851 

uc791 uc466 uc281 uc51 uc651 uc211 uc797     uc631 
uc591 uc1086 uc730 uc341 uc61   uc1231       

uc621 uc41 uc1065 uc661 uc62   uc1191       

  uc31 uc467 uc660 uc801   uc681       
  uc921   uc1151 uc671   uc1160       

  uc731                 
  uc1211                 

  uc251                 
  uc821                 

  uc1051                 

Table 1.  Documents linked by um1018 with up to 10 degrees of separation. 
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linkages from this direction is important if one is 
proposing changes to the USP.  Given the intricate 
network of documents, making what may appear to 
be a simple change to a single document may impact 
hundreds of other documents. 
 
Table 2 shows the documents that link to chapter 
<85> with just one degree of separation.  
 
As you will note, Table 2 has been severely truncat-
ed for the purposes of this article.  This is because 
there are at least 12 general chapters, and 627 mono-
graphs that link to chapter <85> with only 1 degree 
of separation.  Table 3 shows, again in a highly trun-
cated format, the general chapter links into chapter 
<85> with up to 4 degrees of separation. 
 
Examination of Table 3 demonstrates that a simple 
change to chapter <85> has the potential to impact in 
many documents.  Remember that for both Tables 2 
and 3, the links go from the other documents to 
chapter <85>.  Graph-
ically, such links would 
appear as seen in Figure 
6. 
 
The figures and tables 
presented so far should suggest that the 
USP/NF comprises a highly intercon-
nected network of documents.  This 
should be bourn in mind when tracking 
changes to compendial documents that 
may impact monographs of interest, and 
also when proposing changes to com-
pendial documents.  Just how vast the 
set of interconnections is can be seen in 
Table 4. 
 
As shown in Table 4, there are over 
23000 links out from, and over 20000 links into doc-
uments in the USP/NF.  The lesson from thinking 
about the USP/NF as a network of highly intercon-
nected documents is that maintaining full compli-
ance with the USP/NF is not a trivial undertaking.  
Likewise, changes to official documents within the 
USP/NF can have a vast number of ramifications 

(Continued from page 11) 

(Continued on page 14) 

degree 1 

uc1 
uc1024 
uc1031 

uc1041 
uc1045 

uc1046 

uc11 
uc111 
uc1163 

uc1211 

uc1230 
uc1231 

Table 2.  Abbreviated listing of 
general chapters that link into 
chapter <85> with 1 degree of 
separation. 

degree 1 degree 2 degree 3 degree 4 
uc1 uc1075 uc1072 uc1117 

uc1024 uc1116 uc1208 uc1226 

uc1031 uc1151 uc51 uc1227 

uc1041 uc1177 uc601 um10890 

uc1045 uc381 um13320 um24870 

uc1046 uc788 um44473 um24880 

uc11 uc821 um54083 um42630 

uc111 um12358 um58700 um68097 

uc1163 um1250 um58748 um70220 

uc1211 um14002 um62500 um8060 

uc1230 um14099 um8220 um85100 

uc1231 um14110 um84307 uc1055 

Table 3.  Abbreviated list of documents that link to 
chapter <85> with up to 4 degrees of separation. 
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affecting potentially hundreds or more other docu-
ments.  Given this, timeliness is of the essence.  
When a proposed revision appears in PF, it is essen-
tial that one identify whether that revision may in 
fact be tied into your monograph(s) of interest as fast 
as possible in order that you may consider the extent 
of its impact.  Because the USP/NF is undergoing 
continuous revision, the connections among the doc-

uments should not be expected to be static.  The net-
work is dynamic, with new documents (nodes being 
added, others removed, and new connections among 
the documents made, and others broken.  Therefore, 
the process of mapping the connections is ongoing.  
Only after adequate consideration (and adequate 
time for such considerations) can reliable assess-
ments of potential impact of proposed revisions be 
made. 
 

(Continued from page 13) 

References 
 
1.	 The	United	States	Pharmacopeia	33/The	National	

Formulary	28.		The	United	states	Pharmacopeial	
Convention.	2009.	

2.	 Higgins,	Peter	M.	Nets,	Puzzles	and	Postmen,	page	
1.		Oxford	University	Press,	Oxford,	U.K.		2007.	

3.	 Watts,	Duncan	J.		Six	Degrees,	pp	27‐28.		W.H.	
Norton	&	Company,	New	York,	London.		2003.	

4.	 Barabasi,	Albert‐Laszlo.		Linked.		Plume,	pub‐
lished	by	The	Penguin	Group,	New	York,	NY.		
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Figure 6.  Links from other general chapters to chapter 
<85>.  The direction of the arrows indicates the direction 
of the links. 

nodes links out links in 
4718 23410 20977 

Table 4.   Total number of links out from and 
links into documents in USP/NF. 



PMF Conference - GMP in Non-sterile Production 
March 17-18, 2011 
Central NJ 

PMF Conference on Environmental Monitoring 
May 16-17, 2011 
Las Vegas, NV 
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Discussion List Update 
 
PMFList: 
Number of Subscribers:  3987 
Number of Countries: 60 
Number of Messages Last Month: 138 
 

PSDGList (Pharma Stability Discussion Group): 
Number of Subscribers: 1398 
Number of Countries:  35 
Number of Messages Last Month: 2 
 
C-CEList (Cleanrooms and Controlled Environments 
Number of Subscribers:  543 
Number of Countries: 25 
Number of Messages Last Month: 1 
 

   Membership is FREE. To join the PMFList (or any of the 
other lists, as well, visit  
http://www.microbiol.org/email-discussion-lists/pmflist/ 

 and register.   

    You can ask, answer, or read questions and comments from 
your colleagues.  Archives of the lists are available at: 

 http://lists.microbiol.org/archives/PMFLIST.html 

 http://lists.microbiol.org/archives/PSDGLIST.html 

 http://lists.microbiol.org/archives/C-CELIST.html 

The Microbiology Network  
(http://www.microbiol.org) was established in 1996 
and provides consulting, training services  and webi-
nars to industry.   Take advantage of the network of 
proven, experienced independent consultants who op-
erate through the network. 
The Microbiology Network also supports: 
 PMFList, a microbiology Email list - http://

www.microbiol.org/email-discussion-lists/pmflist/ 
 PSDGList (pharmaceutical stability topics)  - 

http://www.microbiol.org/email-discussion-lists/
psdglist/ 

 C-CEList (Cleanrooms and Controlled Environ-
ments) - http://www.microbiol.org/email-
discussion-lists/c-celist/ 

 
Services Offered 
 Webinars - see http://www.microbiol.org/

webinars/upcoming-webinars/ 
 Consulting 

Contamination control, environmental monitoring, 
lab operations and laboratory audits 

 In-house training 
cGMP, QC Microbiology, EM, Contamination 
Control, Lab Audits 

 Mock Audits 
Full range of mock audits through network of 
GMP experts available 

USP Corner 
Any questions concerning USP documents 
should be sent to Radhakrishna (Radha) 
Tirumalai, Ph.D. You can reach Dr. Tirumalai 
at: (706) 353-4514, via mail at United States 
Pharmacopeia, 126 Twinbrook Parkway, 
Rockville, MD 20852 or via e-mail at 
RST@USP.org. You can write representing 
your company, or as an individual scientist. 
Don’t forget that the Pharmacopeail Forum 
will be available online beginning in January 
of 2011. 


