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Letter from the Editor 
 
 

In this issue we present results of the web-
based “PMF Water Testing Survey” con-
ducted in August.  Some results were as 
expected, but others were somewhat sur-
prising.  In a future issue, we’ll present an 
analysis of the results in an article on wa-
ter system point-of-use testing. 
 
We’re pleased to welcome back Dr. Tim 
Sandle.  He provides an in-depth review of 
the recent announcement in the Federal 
Register regarding sterility testing, and its 
implication for rapid and alternative meth-
ods. 
 
We hope you had a safe an enjoyable sum-
mer.  Welcome back to the PMF Newslet-
ter! 
 
 
Bob Westney rwestney@cryologics.com 
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Results of the “PMF Water Testing Survey” 

Robert Westney 
Director of Quality and Operations 
Cryologics, Inc. 
 
Results of the “PMF Water Testing Survey” con-
ducted earlier this month are presented below.  We 
wished to present the “raw data” with minimal in-
terpretation for your consideration.  We welcome 
your feedback and interpretations.  Results of the 
survey will be incorporated into a future article on 
reduction of point-of-use (POU) testing of pharma-
ceutical waters. 
 
1. “My facility primarily manufactures” 
 
Nearly one-third of respondents reported that they 
are parenteral/vaccine/ophthalmic manufacturers.  
Forty-four percent were manufacturers of APIs, 
oral solid dosage forms or a variety of products.  
Refer to Figure 1. 

(Continued on page 3) 

Figure 1 
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2. “What type(s) of sampling/testing do you 
perform of your Purified Water or Water-for-
Injection system?” 
 
Figures 2 and 3 represent microbiological and 
chemical testing, respectively.  Not surprisingly, 
83.0% reported that they perform bioburden/ 
 
enumeration testing of their water system(s).  It 
is clear from the data that POU microbiological 
testing far outweighs online testing, indicating 
classical culture techniques continue to prevail 
over rapid microbiological methods (RMM) for 
water system monitoring.  On the other hand, 
online chemical testing is far more prevalent, 
with approximately 50% of respondents report-
ing that they employ either online testing exclu-
sively or in conjunction with POU testing. 
 

(Continued from page 2) 

3. “What is the average frequency for sampling/
testing each POU?” 
 
Six out of ten respondents reported that they sample 
and test each POU on a weekly basis.  Somewhat 
surprising is that nearly one-quarter of respondents 
reported sampling and testing each POU daily.  Re-
fer to Figure 4 on page 4. 
 
 

(Continued on page 4) 

Figure 2 

Figure 3 
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Figure 4 

Figure 5 

 
4. “Approximately what percentage of your 
QC Microbiology resources are required for 
POU sampling/testing?” 
 
One-third of respondents reported that 5-10% of 
their resources are required for POU sampling 
and testing.  It is interesting to note that one out 
of five respondents reported that >20% of their 
resources are required.  Refer to Figure 5. 
 
5. “Have you replaced any POU sampling/
testing with online sampling/testing or alter-
nate microbiological methods?” 
 
The vast majority of respondents reported that 
they have not replaced POU sampling and testing 
with online sampling and testing or alternate mi-
crobiological methods/RMM.  Nearly one-quarter 
reported online sampling and testing, which is 
consistent with the average result for question #2.  
Refer to Figure 6. 

(Continued from page 3) 

(Continued on page 7) 

Figure 6 

Follow the Microbiology Network on 
Twitter! 

 
@MicrobiologyNet 
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Tim Sandle, PhD 
Email: tim.sandle@bpl.co.uk  
Blog: www.pharmig.blogspot.com  
 
A recent edition of the Federal Register (Vol. 76, 
No. 119 / Tuesday, June 21, 2011) contains a very 
important announcement about the sterility test and 
represents, should the proposals in the Federal Reg-
ister be made effective, a step forward towards the 
adoption of rapid and alternative methods. 
 
The sterility test has been a mainstream microbio-
logical test on final products (that are required to be 
sterile, such as aseptically filled products) since it 

was first published in the British Pharmacopoeia 
in 1932 (as a direct inoculation test, it was not 
until 1957 that membrane filtration appeared as 
an alternative test method). Sterility is an absolute 
term: either something is sterile or it is not. How-
ever sterility cannot be proved, it is only quoted 
in terms of probability. (The sterility test, there-
fore, gives greater assurance of the probability of 
sterility.) 
 
The sterility test – as a cultural medium growth 
test - has remained relatively changed since the 
1960s. Its established weakness is that only a 
small proportion of the batch is tested and that the 
test will only grow those microorganisms capable 
of growing under the test conditions (in the pres-
ence of particular culture media at particular incu-
bation temperatures and for given incubation 
times, a situation further complicated by most mi-
croorganisms likely to be present being in a 
stressed or sub lethally damaged state). Although 
the sterility test as set out in the United States, 
European and Japanese Pharmacopoeias was har-
monised in 2009 the essential methodology re-
mained unaltered. The proposals for change set 
out in the Federal Register represent a significant 
alternation to long established methodologies and 
approaches.  
 
Although the primary changes relate to rapid 
methods there are some other interesting changes 
within the Federal Register. The Federal Register 
is concerned with revisions to the Code of Federal 
Regulations (CFR), in particular CFR 610.12. The 
Code of Federal Regulations (CFR) is the codifi-
cation of the general and permanent rules and reg-
ulations (sometimes called administrative law) 
published in the Federal Register by the executive 
departments and agencies of the Federal Govern-
ment of the United States. Different CFRs refer to 
sterility testing, although primarily the 610.12 
section is the most detailed. 
 

(Continued on page 6) 

Sterility Test Requirements for Biological Products  
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The proposals in the Federal Register were put out 
for public comment in mid-June with the closure 
date set for 21st September 2011, after which the 
intention is for the revised CFRs to be issued. In 
summary, the changes are that the CFR be updated: 
 
Elimination of specified sterility test methods, cul-
ture media formulae (or formulations), and culture 
media test requirements; 
Elimination of specified membrane filtration proce-
dure requirement for certain products; 
Elimination of specified sterility test requirements 
for most bulk material; 
Modification of the repeat sterility test require-
ments, so that repeat tests would occur only once 
for each lot; 
Replacement of the storage and maintenance re-
quirements for cultures of test organisms used to 
determine the ‘‘growth-promoting qualities’’ of 
culture media with: (1) Validation requirements 
specifying that any sterility test used is able to con-
sistently detect the presence of viable contaminat-
ing microorganisms and (2) verification of ‘‘growth 
promoting properties’’  or microorganism-detection 
capabilities of test and test components; 
Replacement of the sample size or amount require-
ment with a requirement that the sample be appro-
priate to the material being tested; 
Replacement of the Interpretation of test results 
paragraph under § 610.12(c) with a requirement 
that manufacturers establish, implement, and follow 
written procedures for sterility testing that describe, 
at a minimum, the test method used, the method of 
sampling, and the written specifications for ac-
ceptance or rejection of each lot; and 

(Continued from page 5) 

Simplification of the Exceptions paragraph under 
§ 610.12(c). 
 
One overarching change, falling out from the ac-
ceptance of rapid methods, is what appears to be a 
minor change to the definition of sterility. The 
current definition is: “freedom from viable con-
taminating microorganisms, as determined by the 
tests prescribed in § 610.12 of this chapter”. The 
proposal is to delete the word "prescribed", be-
cause cultural methods will no longer be pre-
scribed, and to replace the definition with this: 
“freedom from viable contaminating microorgan-
isms, as determined by tests conducted under § 
610.12 of this chapter”. This paves the way for 
the adoption of rapid methods for cultural meth-
ods no longer need to be the methods of choice. 
 
This article examines the most important pro-
posals from the Federal Register. 

(Continued on page 9) 

Important Links:   
 
Information on the PMFList at 
http://www.microbiol.org/email-
discussion-lists/pmflist/ 
 
Past Issues of the PMF Newsletter at  
http://www.microbiologyforum.org/news.htm 
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6. “Which tests were replaced with online test-
ing or alternate microbiological methods?”  
 
As with results for question #2, online chemical 
testing predominates over online microbiological 
testing.  Results for question #6 were fairly con-
sistent with those for question #2, although re-
sponses for conductivity and TOC were approxi-
mately 10-15% greater than for question #2.  Refer 
to Figure 7. 
 
7. “What were the biggest challenges to replac-
ing traditional POU testing with alternate/
online methods?” 
 
Question #7 was answered by those who have al-
ready implemented online testing.  Time and re-
sources required to implement online testing repre-
sented the greatest challenge.  Note that manage-
ment buy-in was reported by one-third of respond-
ents to be a challenge.  Thirty-percent of respond-
ents reported that determining ROI/payback period 
was a challenge.  It is not clear whether how to de-
termine ROI/payback period was the challenge, or 
whether the ROI/payback period itself indicated 
cost-ineffectiveness of online testing.  Refer to 
Figure 8 . 

(Continued from page 4) 

(Continued on page 8) 

Figure 8 Figure 7 
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8. “If you are contemplating replacing any POU 
sampling/testing with online sampling/testing, 
what would you anticipate being the biggest 
challenge(s)?”  
 
Question #8 was answered by those who are con-
templating online testing.  Time and resources re-
quired to implement online testing, as well as cost, 
represent the greatest anticipated challenge.  Inter-
estingly, 54% of those who reported that they’ve 
implemented online testing answered that time and 
resources were a challenge, versus 46% of those 
who are contemplating it.  Also of note is that 31% 
of those contemplating online testing anticipate 
that management buy-in would be a challenge.  
For those who have implemented online testing, 
33% reported that management buy-in was a chal-
lenge.  Refer to Figure 9. 

(Continued from page 7) 

Figure 9 

Don’t miss! 
2011 PMF Bacterial Endotoxin Summit 

“Interference in the BET” 

http://www.microbiologyforum.org/2011/
HPA1107/index.htm 

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 
• 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 

• Webinars 
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logics regulations.” 
 
The main proposal reads: 
 
“We are proposing to amend § 610.12 to promote 
improvement and innovation in the development 
of sterility test methods, to address the challenges 
of novel products that may be introduced to the 
market in the future, and to  potentially enhance 
sterility testing of currently approved products. 
This proposed revision would provide manufac-
turers the flexibility to take advantage of modern 
methods as they become available, provided that 
these methods meet certain criteria.” 
 
The Federal Register is concerned with 21 CFR 
610.12 rather than the pharmacopoeial methods 
directly. However, the three leading pharmaco-
poeias (US, EP and JP) allow for the adoption of 
alternative methods provided they can be shown 
to be equivalent or better.  
 
By rapid methods, the Federal Register refers to 
Adenosine Triphosphate (ATP) bioluminescence, 
chemiluminescence, and carbon dioxide head 
space measurement. To aid the microbiologist in 
this task, it makes reference to the USP chapter 
for rapid methods: USP General Chapter <1223>, 
‘‘Validation of Alternative Microbiological Meth-
ods’’, and to The International Conference on 
Harmonisation (ICH) Q2 (R1), ‘‘Validation of 
Analytical Procedures: Text and Methodology’’, 
for the establishment of validation test parame-
ters. Such parameters may include limit of detec-
tion (the lowest number of microorganisms that 

(Continued on page 10) 

 
Rapid microbiological methods 
 
Looking at rapid methods first, the summary 
statement in the Federal Register outlines the pro-
posed change to allow for the introduction of rap-
id methods: 
 
“The Food and Drug Administration (FDA) pro-
poses to amend the sterility test requirements for 
biological products. This proposed rule is intend-
ed to provide manufacturers of biological prod-
ucts greater flexibility and to encourage use of the 
most appropriate and state-of-the-art test methods 
for assuring the safety of biological products. We 
are taking this action as part of our continuing 
effort to review and, as necessary, update the bio-

(Continued from page 6) 

We’re always interested in readers’ ide-
as for increasing the PMF’s exposure to 
our Microbiology community.  Please let 

us know if you have suggestions. 



can be detected by the method), specificity (ability 
of the test method to detect a range of organisms), 
ruggedness (degree of reproducibility of results 
obtained by analysis of the same sample under a 
variety of normal test conditions, such as different 
analysts, different instruments, and different rea-
gent lots), and robustness (capacity of the test 
method to remain unaffected by small, but deliber-
ate variations in method parameters, such as 
changes in reagent concentration or incubation 
temperatures). 
 
The Federal Register proposes that all references 
to specific test methods (such as membrane filtra-
tion) and culture media are removed. Instead the 
requirement will be that the sterility test method be 
appropriate to the material being tested (and it 
should be shown that the material does not inter-
fere with the test). 
 
This part of the proposal in the Federal Register is 
of great significance and could signal the advance 
of pharmaceutical microbiology to a new phase. 
 
Culture media and growth promotion 
 
A further change in the Federal Register concerns 
culture media. The CFR 610.12 (e) (2) currently 
has an exception in it where growth promotion 
testing is not necessarily  required for culture me-
dia prepared in-house (provided that the manufac-
turer has an approved validation program for auto-
claves used to sterilize these media and the manu-
facturer has received approval for this practice 
from the Director of CBER or CDER). The Feder-
al Register proposes removing this exception.  
 
Further in relation to culture media, the Federal 
Register proposes that the requirement to test cul-
ture media with specific test organisms at a certain 
number, in order to demonstrate the growth-
promoting qualities of the culture media, be re-
moved. The rationale for this is to allow sterility 
test methods that are either culture-based or non-
culture-based (and which will have different verifi-
cation activities) to be used. However, the basis of 

(Continued from page 9) 
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validation, that the media does not interfere with 
the test and that the sterility test method be shown 
to be capable of detecting any viable microorgan-
isms present in the product, remain.  
 
Method validation 
 
For method validation, the Federal Register pro-
poses to remove specific references from the CFR 
and instead have a statement requiring sterility test 
methods to be validated in accordance with estab-
lished protocols and to be capable of consistently 
detecting the presence of viable contaminating mi-
croorganisms from the product. Where the USP 
sterility test method continues to be used, the pro-
posal is that products continue to be validated as 

(Continued on page 11) 



Pharmaceutical Microbiology Forum Newsletter – Vol. 17 (8) 
Page 11 of 15 

required by the USP chapter <71> (USP 33–NF 
28).  
 
For method validation (media in the presence of 
product), although the Federal Register does not 
propose listing specific microorganisms, a pointer 
is given for the use of suitable microorganisms. 
That is the inclusion of aerobic and anaerobic mi-
croorganisms as well as microorganisms that 
grow at differing rates. The microorganisms se-
lected should reflect microorganisms that could 
be found in the product, process, or manufactur-
ing environment (what are sometimes termed 
‘environmental isolates’). 
 
It is unclear what the reference to different rates 
means. With the current set of microorganism 
recommended in the USP there is a slight varia-
tion in the growth rates between the bacteria and 
fungi, but no discernable difference between the 
growth rates of the different bacteria (the cultural 
techniques require growth in no more than three 
days). 
 
Incubation times and temperatures 
 
Also in relation to the advent of rapid methods, it 
is proposed that references to specific incubation 
temperatures and times be removed for these re-
late specifically to cultural methods. In relation to 
this, the requirement to undertake a visual exami-
nation for turbidity, at the end of the test, will also 
be eliminated from the CFR text.  
 
Samples 
 
Another big change will be with the number of 
samples required for testing. A specific require-
ment for a number of articles will not be men-
tioned (currently USP <71> requires 20 articles to 
be tested for a batch size of 500 or greater). The 
Federal Register notes that more samples would 
be expected to be tested from a batch of 100,000 
units than from a batch of 5,000 units but does not 
offer any guidance as to what a suitable number 
of articles should be. 
 

(Continued from page 10) The Federal Register also requires that the num-
ber of articles tested is related to the batch man-
ufacture in that samples should be taken at dif-
ferent points of manufacture. That is, at a mini-
mum, the sample set should include the begin-
ning, middle, and end of manufacturing.  
 
Sterility test exceptions 
 
The Federal Register also marks some other 
possible changes. One of these concerns bulk 
products. This is where a bulk product is pre-
pared on one site and then filled at another. In 
this case, the CFR currently requires both the 
bulk product and the filled containers to be ste-
rility tested. The significance of the test on the 

(Continued on page 12) 
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http://www.microbiol.org/email-
discussion-lists/pmflist/

subscribe/ 

Subscribe to the 
PMFList for 
informative 
discussions! 

It’s FREE! 

bulk product, which will be held in a secure, ster-
ile vessel or sterile, disposable biocontainer bag, 
has been questioned for some time.  
 
The Federal Register now proposes: 
 
“We propose to eliminate the sterility test require-
ment for most bulk materials. We have deter-
mined that, in most cases, for purposes of sterility 
testing, the most appropriate test material is the 
final container material.” 
 
The Federal Register proposes that sterility test 
continues not to apply to the following products: 
Whole Blood, Cryoprecipitated AHF, Platelets, 
Red Blood Cells, Plasma, Source Plasma, Small-

(Continued from page 11) 

pox Vaccine, Reagent Red Blood Cells, Anti-
Human Globulin, and Blood Grouping Reagent. 
 
Repeat sterility tests 
 
The current CFR allows for the sterility test to be 
repeated in the event that the manufacturer con-
siders the first sterility test to be invalid (such as 
due to the so-termed false positive). The CFR al-
lows for two repeat sterility tests. The Federal 
Register proposes that the CFR will be changed to 
only allow for one repeat sterility test to be con-
ducted. A repeat test should only be conducted 
after a thorough investigation has been performed 
and the wording of the CFR will be strengthened 
to reflect this. 
 
Furthermore, the CFR will also specify that the 
samples for the repeat test must be comparable to 
those used in the original test. That is the samples 
are from similar locations in relation to manufac-
turing (a minimum of start, middle and end of the 
batch) and the same volume of product must be 
tested. In addition, the CFR will stipulate that the 

(Continued on page 13) 
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same sterility test method must be used for both 
the initial and repeat tests.  
 
Written procedures 
 
Whilst many microbiology laboratories will have 
written protocols in place, the proposed amend-
ments to the CFR indicate that the use of written 
procedures will become a mandatory requirement. 
Written procedures will be required for sampling 
(method of sampling, including the number, vol-
ume, and size of articles to be tested), testing, 
interpretation of results, and for method valida-
tion acceptance criteria. 
 
The Federal Register also describes the expected 
level of record keeping required to demonstrate 
compliance. This includes keeping records of the 
numbers of samples received for testing, test 
method description, and acceptance criteria.  
 
Examining sterility over product shelf life? 
 
A further proposal, which is a little vague, is that 
the sterility test not only be used to evaluate the 
sterility of a batch at the time of release but also 
that the sterility test be used to verify the sterility 
of a product over its shelf-life so as “to demon-
strate that they can continue to consistently detect 
viable contaminating microorganisms”. Quite 
what this means in terms of the amount of testing 
and how its stands against other measures to veri-
fy container integrity (such as container closure 

(Continued from page 12) 

Don’t miss! 
2011 PMF Cosmetics Conference  

http://www.microbiologyforum.org/2011/
HPA1106/index.htm 

studies) is uncertain. 
 
Review 
 
The proposals in the Federal Register are set to be-
come effective by the end of September 2011. In the 
meantime the changes are open for industry and 
public comment. The proposals, in terms of the use 
of rapid and alternative methods, make sense espe-
cially now that such methodologies are backed up by 
considerable supporting data and peer-reviewed pa-
pers. 
 
The change in terms of the number of permitted re-
peat sterility tests may impact upon some manufac-
turers in terms of costs. That said, the change set out 
in the Federal Register is only to bring the CFRs in 

(Continued on page 14) 
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line with the USP sterility test chapter and if manu-
facturers regularly need to run two repeat sterility 
tests then this is more indicative of questionable 
practices.  
 
The most difficult change will be the move away 
from the number of items required for the sterility 
test being pre-set and a move towards the manufac-
turer setting an appropriate number based on batch 
size. This could lead to considerable variation be-
tween different manufacturers. 
 
In conclusion, the changes set-out in the Federal 
Register should largely be welcomed and signify the 
direction that pharmaceutical microbiology is taking.  
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Discussion List Update 
 
PMFList: 
Number of Subscribers:  3012 
Number of Countries: 60 
Number of Messages Last Month: 237 
 
PSDGList (Pharma Stability Discussion Group): 
Number of Subscribers: 1453 
Number of Countries:  35 
 
C-CEList (Cleanrooms and Controlled Environments 
Number of Subscribers:  531 
Number of Countries: 25 
 
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://www.microbiol.org/email-discussion-lists/pmflist/ 
http://www.microbiol.org/email-discussion-lists/psdglist/ 
http://www.microbiol.org/email-discussion-lists/c-celist/ 

USP Corner 
 

Any questions concerning USP documents 
should be sent to Radhakrishna (Radha) Tiruma-
lai, Ph.D. You can reach Dr. Tirumalai at: (706) 
353-4514, via mail at United States Pharmaco-
peia, 126 Twinbrook Parkway, Rockville, MD 
20852 or via e-mail at RST@USP.org. You can 
write representing your company, or as an indi-
vidual scientist. 
 
The Pharmacopeial Forum is now available for 
free online at http://www.usp.org/USPNF/pf/ 

2011 PMF Bacterial Endotoxin Summit: “Interference 
in the BET” 
November 7-8 2011 
New Brunswick, NJ 

http://www.microbiologyforum.org/2011/HPA1107/
index.htm 

 Upcoming Events 

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)  - 
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discussion-lists/c-celist/ 

 
Services Offered 
• 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 

• Webinars 
• Social Media Content Support  


