
Strasbourg, France, 2-3 October 2006

New Microbiology Chapters 
of the European Pharmacopoeia

PROCEEDINGS

2000



 



New microbiology chapters of the European Pharmacopoeia 
 

 
25 

Proceedings of the International Symposium, Strasbourg, France, 21-22 September 2006 
© Council of Europe 

 

 
DISCUSSION 

 
Mrs Britta Tofern Reblin: I would like to ask the speaker about the reasons for the 
following : according to the harmonised approach the sample may be reduced if the amount per 
dosage unit is less or equal to one mg of the dosage unit. Could the speaker elaborate on the 
reasons for this approach ? 
 
Dr Hans Van Doorne: What I must clarify : you are testing the active ingredient. So you have 
an active ingredient that is present only in a very low dose and for that reason it is not 
necessary to test 10 g because then you are testing the equivalent of at least 10,000 units and 
generally you will have a very active ingredient and an active ingredient usually means also a 
very expensive ingredient as well. So, that’s the reason why we said this. It is present in such a 
low dosage that there will be little risk and for manufacturers it can be very convenient to 
reduce the amount to be tested. 
 
Dr Nora Fitzsimons: My question relates to section 4.4 growth promotion of the media. In our 
company we use Remel Quanticult Plus   lyophilised cultures and these are certified to delivery 
per 0.1 ml 10 to 100 CFU.  However, we have noticed that from different lots of these prepared 
cultures that there can be differences in the count, so sometimes we might get 25 CFU, and 
other times it might be 60 per 0.1 ml. For the solid medium this would result in a problem for 
us because it states here for solid media growth obtained must not differ by a factor greater than 
two from the calculated value for a standardised inoculum. If you have to compare with a 
previous batch of media that has been tested, then we may be faced with the situation where we 
don’t know if we can continue to use a lot of medium which normally we would purchase from 
bioMérieux. 
 
Dr Hans Van Doorme: Yes I can imagine that would cause a problem. What I think I would 
do : you can of course only compare with the same set of micro-organisms and the same batch 
of test micro-organisms. So when you buy those micro-organisms you just test the micro-
organisms as such and you compare to that base line. Of course you cannot compare a batch 
that contains 60 colony- forming units (CFU) with a different batch that contains only 25. That 
causes a problem, but you can do in fact do the standardisation yourself. 
 
Dr Nora Fitzsimons: If I could just ask one other question about the rehydration fluid coming 
with these cultures from Remel. I looked at the harmonised chapter and noticed that there are 
two or three media which may be used for rehydration or suspending the test micro-organisms. 
The rehydration fluid provided by Remel does not comply with any of these three. I therefore 
asked them if they could give the composition of the rehydration fluid and they told me it was a 
phospate magnesium buffer of pH 7.2 and they wouldn’t give any more details than this. 
However, presumably we can continue to use these cultures even if it is not fully compliant 
with the diluant for suspension given in the harmonised chapter. 
 
Dr Hans Van Doorme: In this case you can do two things. Either use the diluting media from 
the Pharmacopoeia but then you may run the risk that you do not get full recovery. Or you can 
use the rehydration fluids that are provided with your culture and just write a motivation why 
you are using that medium. I think this will be perfectly acceptable to the authorities if you do 
that because you have a very valid reason to deviate a little from the Pharmacopoeia. I don’t 
believe this is a very critical issue. So just write a short report why you are using the 
commercially available rehydrating fluid. 
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Dr David Page: What is the group’s position with regards to equivalency of the new methods 
with the older methods? For testing older products is it possible to justify in writing that there is 
a level of similarity between the methods without having to actually go back and re-verify 
them? 
 
Dr Hans Van Doorne: There is a lot of similarity between the methods. We have not, in this 
chapter, changed the media as such. We have been more specific in the validation of the 
procedure and the main difference is of course in the interpretation of the results. The change 
from a total viable count to a microbiological count which includes both bacteria and yeasts 
and moulds because previously they could be counted separately. Those are the major changes. 
 
Mr David Page: But there are some differences in the actual performance of the test. For 
example salmonella uses different media. 
 
Dr Hans Van Doorne: But for Salmonella, Dr Klaus Haberer will give a presentation on the 
specified micro-organisms. 
 
Dr David Page: Ok. Also for growth promotion, if the new growth promotion procedures are 
performed basically immediately, would they also suffice for the older methods? That is to say, 
if the new growth promotion procedures are implemented immediately would it be possible to 
use those for the older tests as well? 
 
Dr Hans Van Doorne: I think so, yes. Why not. 
 
Dr Paul Baldwin: I have a question which follows on from the last question concerning 
products currently on the market concerning E. coli and Pseudomonas. 
 
Dr Hans Van Doorne: I’m not talking about E. coli and Pseudomonas, but maybe you can 
finish your question and then Dr Klaus Haberer will know which questions are to come up for 
his presentation. 
 
Dr Paul Baldwin: When we have a product that, for example, complies to a factor of five, or 
for example we find a count that is within a factor of five, but not within a factor of two, will 
we have to redevelop methods? That is to say when we were doing recovery tests previously in 
the Pharmacopoeia they allowed you to find a factor of five. 
 
Dr Hans Van Doorne: So you are talking about my last slide: the interpretation of results? 
 
Dr Paul Baldwin: No, we had a factor of five before and now we have a factor of two. If we 
have an old product on the market which doesn’t meet the factor of two, will we have to 
redevelop a method for it? 
 
Dr Hans Van Doorne: yes. 
 
Dr Lucia Stoppa: My question is about the last slide you showed, ‘Testing of products, 
interpretation of results.’ Apparently the harmonised test is much more restrictive than the old 
version. How did you validate that when you have about 100 micro-organisms in the control, 
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you never have more than two times in the test. As in general half a log difference is allowed in 
the test, so I think that it is not very well validated. Your figures could be difficult to reach. 
 
Dr Hans Van Doorne: Yes you’re quite right. This has not been validated, this has been 
negotiated! But no, to be serious, in the United States of America and in Japan there was just a 
limit of 100, and 101 colony forming unit that was rejection of the batch! It was as simple as 
that. In Europe we have always said that microbiology is such a different science and we are so 
inaccurate etc..etc..we are not quite sure about the answers we give, so lets give it a margin of 
100 where 500 is still acceptable. That wide margin was impossible to keep in the negotiations 
and the Americans said, “lets just give it a shot and see what comes out of it.” Apparently there 
were no comments in the United States of America, so now we have this range of a factor of 
two. However, I must agree with you, this has never been validated. We have not much science 
behind this, this is emotional, psychological or whatever. 
 
Mr Peter Castle: We are talking here about acceptance criteria and acceptance criteria are 
determined in terms of desirability and feasibility so I don’t think that validation is the word 
that we should be using here. If you look at the acceptance criteria in the monographs of the 
European Pharmacopoeia and compare them with the acceptance criteria in the United States 
Pharmacopoeia (USP), they are almost always the same. But when we said 103 before because 
the microbiologists think they’re special, we meant 5 x 103 and I have deplored that from the 
very beginning. I think you should say what you mean. When USP says 103, now since they 
have been working with those limits for many years I think we shouldn’t expect there to be 
many problems. 
 
Dr Hans Van Doorne: Not for the Americans, but maybe for some European companies. For 
some products here in Europe which are somewhere between the 200 and 500 there may be 
difficulties. 
 
Mr Peter Castle: This is a way of interpreting results. Now we are going to publish all of the 
monographs with the acceptance criteria in there. This is where people will have the chance to 
say that 103, if we mean 2 x 103, is too strict and they should provide some batch data on that. 
But in view of their long experience in the USP with the same limits without the margin then I 
think we shouldn’t expect too many problems. 
 
Dr Hans Van Doorne: Thank you very much for this addition. 
 
Dr Scott Sutton: Just a comment. Last week I was at the USP Annual Meeting in Denver, 
Colorado and there was a very similar conversation. I think we have a wonderful compromise 
here. Everyone is unhappy! Thank you. 
 
Dr Sylvie Guyomard Devanlay: Just a remark in fact about this figure because I think it’s a 
theoretical figure, since it is used only in case of conflict with national agencies if there is a 
problem with the product. In fact I can see routinely when we put some specification on the 
product we never use this factor. The product is either within the limit or out of the limit. But 
we never use in quality control this factor 2, which is why I think it is a theoretical aspect, 
when really there is a problem with the product. 
 
Dr Hans Van Doorne: Well I think you are absolutely right that whenever you find a number 
of colony forming units somewhere between 100 and 500 you do in fact have a problem and 
that would certainly be a reason to look at your production process, etc..etc..But as it is in the 
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Pharmacopoeia you can discuss this with the authorities. What their answer will be you will 
have to ask the authorities not what we can say, but you can at least discuss it. It gives you the 
opportunity to rescue a batch, but it should not be normal practice to be on those extreme 
borders. 
 
Prof Roland Guinet: I have a question  concerning the growth promotion test and ready 
prepared medium. It is now indicated to test each batch of ready prepared medium, but does it 
mean that I can get the certificate from the manufacturer of the ready-to-use medium (ie that 
they tested it) or do we have to test each batch we receive at the pharmaceutical laboratory? 
 
Dr Hans Van Doorne: Again this is more a GMP method. 
 
Prof Roland Guinet: I am a GMP inspector you know! 
 
Dr Hans Van Doorne: Yes I know that’s why I started my answer this way. If the 
pharmaceutical company has done an audit of the producer and he is confident that the supplier 
has his GMP for the production and control to media then it may not be necessary to re-do 
those tests. 
 
Prof Henning G.Kristensen: I have seen more hands raised, but I have to close the discussion 
now. You will have the possibility to raise questions in the round table discussions. 
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Session I: Microbiological contamination of non-sterile products: 
The new internationally harmonised chapters of the Ph. Eur. 

Chapter 2.6.13: What is new? Why? What will users have to validate? 
Dr Klaus Haberer, Compliance GmbH (D) 

  
 
Dr K. Haberer’s slides are available on page 25 of the Microbiology Symposium, 
Session I: Part 1 Slides 
http://www.pheur.org/site/page_601.php 
Introduction 
 
The new Chapter 2.6.13 of the European Pharmacopoeia Microbiological Examination of Non-
sterile Products: Tests for Specified Micro-organisms is the result of a long process over 
several years of proposal, revision, consultation and commenting between experts, 
Pharmacopoeial Discussion Group and the users of the Pharmacopoeias. Proposals, questions, 
and comments were discussed and re-discussed between European Pharmacopoeia, United 
States Pharmacopeia, and Japanese Pharmacopoeia, their experts and users until the 
harmonised text was finally achieved. The interests involved and the goals to be met were 
manifold and in part contradictory: A harmonised method that can be accepted by all users of 
the three Pharmacopoeias, cannot at the same time allow everybody to maintain their own 
tradition; an unequivocal reference method cannot at the same time maintain flexibility to meet 
all eventualities; a method that incorporates modern development cannot at the same time avoid 
new validation requirements. 
A primary goal during the harmonisation efforts was, to arrive at a method, which is designed 
for its primary use: as a reference method to determine whether or not a substance complies 
with the microbiological requirements specified in the relevant monograph of the 
Pharmacopoeia. This has been clearly stated in the introduction to the harmonised method. For 
that purpose a method must be clear and unequivocal. Adaptations of the method or use of 
alternative methods are possible and acceptable depending on the application. Where used to 
demonstrate compliance with requirements in a monograph of the European Pharmacopoeia, 
equivalence of the method used to the reference method must be demonstrated. Where any 
method whether the original method of the Pharmacopoeia, a modified or alternative method, is 
used for other purposes (e.g. for in-process testing) the suitability of the method for that 
intended purpose must be demonstrated. 
 
General procedures 
 
For sample preparation, neutralisation of any antimicrobial activity, clear reference is given to 
chapter 2.6.12. In principle, this is nothing new, but the reference is clearly stated in the 
harmonised text. 
 
Growth Promoting and Inhibitory Properties of the Media and Suitability of the Test 
 
The previously used term validation has been abandoned in the harmonised method, in order to 
improve clarity. The purpose of such preliminary testing is to verify, that the nutrient media 
used are satisfactory and the test is able to detect microorganisms in the presence of the product 
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to be tested. Hence, it has to be verified that the method is functioning correctly, and is suitable 
for the intended purpose. 
 
Preparation of Test Strains 
The use of standardized stable suspensions of test strains of controlled origin and storage within 
a defined number of passages from the original master seed lot is a standard requirement today.  
The specified test strains and their growth conditions are given in Table 1. 

Table 1: Test Organisms 
 

Type Species Strains Medium Condition
s 

S. aureus ATCC 6538, NCIMB 9518 
CIP 4.83, NBRC 13276 

P. aeruginosa ATCC 9027, NCIMB 8626 
CIP 82.118, NBRC 13275 

E. coli ATCC 8739, NCIMB 8545 
CIP 53.126, NBRC 3972 

S. enterica typhimurium ATCC 14028 
or  
abony NTCT 6017, CIP 
80.39 

Casein Soya Bean 
Digest Broth (CSB) or  

- Agar (CSA) 
30-35°C, 
18-24 h 

Aerobic 

C. albicans ATCC 1023, NCFP 3179, 
IP 48.72, NBRC 1594 

Sabouraud Dextrose 
Broth (SDB) or Agar 

(SDA) 
20-25°C,  

2-3 d 

Anaerobic C. sporogenes ATCC 11437, ATCC 19404 
NCTC 532, CIP 79.3.118 
NBRC 14237 

Reinforced Clostridia 
Medium 

30-35°C,  
24-48 h 

 
Culture conditions and have been more clearly described and harmonised. Salmonella enterica 
ssp. enterica, serotype typhimurium has been added, because serotype abony is not available as 
ATCC strain. Candida albicans has been added as a new test strain. 
 
Growth Promotion and Inhibitory Properties of the Media 
Each batch of ready-prepared medium and each batch of medium prepared either from 
dehydrated medium or from ingredients shall be tested. Typically it is acceptable to accept the 
certificate of the supplier of a ready-prepared medium once it has been established e.g. by an 
audit, that the supplier is reliable, and is testing the media in GMP-compliant procedures. For 
medium prepared from dehydrated medium, it is expected that each autoclave batch be tested. 
In contrast to the existing test method 2.6.13, the harmonised test method calls for separate 
inoculation of the test organisms and separate assays for growth promotion and inhibitory 
properties of the selective media. The “all in one validation” procedure with mixed test strains, 
where growth promotion and selectivity were tested simultaneously had been subject to many 
queries and was not considered to be a sufficiently clear and concise method by the experts. 
The test organism for growth promotion is in all cases the specified organism to be detected in 
the test. The criterion of acceptance for growth promoting properties is the occurrence of 
growth of the relevant test organisms comparable to that obtained with a previously tested and 
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approved batch of medium. This does not refer to a recognized standard and allows for inter-
laboratory variability. However, due the qualitative nature of the tests which are meant to detect 
qualified micro-organisms in the absence of any requirement for quantitative evaluation a more 
elaborate standardisation was not felt to be necessary. 
In addition to the growth promoting and inhibitory properties, a test for verification of the 
indicative properties was newly introduced. This test was deemed necessary in cases where the 
primary recognition of the specified micro-organisms depends on colour reactions, which 
develop in or around colonies of these organisms grown on the selective media. The 
microorganisms used for verification of media properties are compiled in Table 2 

Table 2. Microorganisms used for verification of media properties  
 

Properties to be tested 
Test For Medium Growth 

Promotion Inhibitory Indicative 

EEB-Mossel E. coli, 
P. aeruginosa S. aureus --- Bile tolerant, 

Gram-
negatives Violet red bile glucose 

agar 
E. coli, 
P. aeruginosa --- E. coli, 

P. aeruginosa 
MacConkey broth E. coli S. aureus --- E. coli MacConkey agar E. coli --- E. coli 
Rappaport Vassiliadis 
broth S. enterica S. aureus --- Salmonella 
XLD-Agar S. enterica --- E. coli 

P. aeruginosa Cetrimide agar P. aeruginosa E. coli --- 
S.aureus Mannitol salt agar S. aureus E. coli S. aureus 

Reinforced medium for 
Clostridia 

Cl. 
sporogenes --- --- 

Clostridia 
Columbia agar Cl. 

sporogenes --- --- 
Sabouraud dextrose broth C. albicans --- --- C. albicans Sabouraud dextrose agar  C. albicans --- C. albicans 

 
Suitability of the test methods 
 
For testing of the method suitability, the test is to be performed in presence of the product to be 
tested. When inoculated with not more than 100 CFU of the specified test organism, the micro-
organisms must be detected with the indication reactions as described within the shortest 
incubation period prescribed 
Any antimicrobial activity of the product necessitates a modification of the test procedure, 
which must be elaborated case by case. Inactivation methods as recommended for chapter 
2.6.12, that is: increase in the volume of the diluent or culture, incorporation of a specific or 
general neutralising agent, membrane filtration or a combination of such measures can be used 
as appropriate. There is an “escape clause” that answers a frequently asked question: If for a 
given product the antimicrobial activity cannot be neutralised, then it is to be assumed that the 
inhibited micro-organism will not be present in the product. It is not considered necessary to 
continue testing under the assumption that resistant contaminants might arise. 
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Testing of Products 
Simplicity and unequivocal use of a single method wherever possible was the most important 
consideration in harmonisation of the test methods. Significant changes from the present 
method of Ph. Eur. to the harmonised method are compiled in Table 3. It is evident from the 
listing that adaptations of incubation conditions are the most frequent changes. These changes 
introduce in most cases no dramatic change of conditions. Instead it is intended to adopt the 
standard setting of incubators as it is commonly used in laboratories today. Still, there are some 
temperature changes that merit closer attention. For bile tolerant Gram negatives the reduced 
temperature during resuscitation is meant as an additional measure to prevent growth of micro-
organisms during this phase of the test. For E. coli, the critical temperature during selection was 
slightly lowered by 1°C to 42-44°C in an effort to reduce the danger of overheating while still 
maintaining the necessary high temperature for selectivity. 
Table 3 Compliation of significant changes introduced in the harmonised method.  
Test For Item Ph. Eur. Harmonised 

Sample Preparation In Lactose Broth In CSB 
Incubation (Enrichment) 35-37°C, 2-5 h 20-25°C, 2-5 h 
Incubation (Selective) 35-37°C, 18-48 h 30-35°C, 24-48 h 
Incubation (Subculture) 35-37°C, 18-24 h 30-35°C, 18-24 h 

Bile tolerant, 
Gram-
negatives  

Criterion No Colonies of Gram 
neg. Bact. No colonies 

Transfer 1g or ml into 100 ml CSB CSB 
Incubation (Enrichment) 35-37°C, 18-48 h 30-35°C, 18-48 h 
Incubation (Selective) 43-45°C, 18-24 h 42-44°C, 24-48 h 
Incubation (Subculture) 35-37°C, 18-24 h 30-35°C, 18-72 h 

E. coli 

Confirmation Suitable biochem. tests ID-Tests 
Incubation (Enrichment) 35-37°C, 18-48 h 30-35 °C,18-24 h 

Selection in Tetrathionate Broth Rappaport Vassiliadis 
Br. 

Incubation (Selective) 41-43°C, 18-24 h 30-35°C, 18-24 h 

Subculture on Citrate Deoxycholate, 
XLD, BPLS-agar XLD-agar 

Incubation (Subculture) 35-37°C, 18-72 h 30-35°C, 18-48 h 

Salmonella 

Confirmation TSI Agar, serological, 
biochem.Tests ID-Tests 

Incubation (Enrichment) 35-37°C, 18-48 h 30-35°C, 18-24 h 
Incubation (subculture = 
selection) 35-37°C, 18-72 h 30-35°C, 18-72 h 

1. Criterion Growth of Gram neg. 
rods Colony growth 

Confirmation Subculture in CSB, ID-Tests 
Incubation (Subculture) 41-43°C, 18-24 h --- 

P. aeruginosa 

2. Criterion Growth No second criterion 
Incubation (Enrichment) 35-37°C, 18-48 h 30-35°C, 18-24 h 
Subculture on Baird Parker-agar Mannitol salt-agar 
Incubation (Subculture 
= selection) 35-37°C, 18-72 h 30-35°C, 18-72 h S. aureus 

Confirmation Suitable biochem. tests ID-Tests 



New microbiology chapters of the European Pharmacopoeia 
 

 
33 

Proceedings of the International Symposium, Strasbourg, France, 21-22 September 2006 
© Council of Europe 

 

Incubation anaerobic 35-37°C, 48 h 30-35°C, 48 h 
Incubation anaerobic 35-37°C, 48 h 30-35°C, 48 h 
1. Criterion Microorganism growth  No anaerobic growth 

Subculture on Medium Q, w. and w/o 
Gentamycin --- 

Incubation aerobic/ 
anaerobic 35-37°C, 48 h --- 

2. Criterion No anaerobic growth 
Gram + bacilli --- 

Clostridia 

Confirmation Catalase Test Catalase Test 
C. albicans Transf. equiv. 1g or ml 

into --- 100 ml Sabouraud broth 

 Incubation --- 30-35°C, 3-5 days 
 Subculture on --- Sabouraud agar 
 Incubation --- 30-35°C, 24-48 h 
 Criterion --- Growth of typical 

colonies 
 Confirmation --- ID-Tests 
 
Another prominent line of changes is seen in the nutrient media used. It can be endlessly 
debated whether it might have been better to harmonise on one or another medium. The media 
chosen were the ones, which could be agreed upon by all parties involved. The only medium, 
which has not been part of the previous methods in any of the 3 Pharmacopoeias is Rappaport 
Vassiliadis Broth [1], a modern medium which is easier to handle and has better selective 
characteristics than the old Tetrathionate broth, and is already widely used in the food industry. 
A third group of changes lies in the increased flexibility granted for confirmation of isolates. In 
the opinion of the experts involved there is an increasing number of alternative confirmatory 
tests which are often superior to the old confirmatory tests based on cultivation techniques like 
triple sugar iron (TSI)-agar for Salmonella. This also involves the abolishment of second stage 
testing with second criteria for P. aeruginosa and Clostridia. The choice of confirmatory tests 
is now left to the testing laboratory. 
Lastly, Candida albicans was introduced as an additional test organism. Absence of C. albicans 
will be a requirement for products for vaginal use. 
Outlook 
European Pharmacopoeia specifies a 5-year transition period for the harmonised methods to 
completely replace the existing (and still valid) test method. This time will be used to adapt the 
microbiological specifications existing in the monographs of the European Pharmacopoeia. 
This is a European regulation, which does not preclude, implication of different transition 
procedures in the US or in Japan. Hence, even though there will be time to validate and adapt 
the new methods for existing products in Europe, this is not necessarily true for internationally 
marketed products. For products with existing marketing authorisation in Europe, application 
of the harmonised methods during the transition period is subject to approval of the competent 
authorities. Applications for marketing authorisation of new pharmaceutical products will have 
to apply the harmonised test method immediately after coming into effect. 
 
 
Reference 
[1] Vassiliadis, P. et al.: Nouveau procédé d’enrichessement de Salmonella. Ann.Microbiol. 

(Inst. Pasteur) 127 B, 195-200 (1976). 
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DISCUSSION 

 
Question from the floor: Some of the agars do not specify inhibitory testing like MacConkey 
XLD. Is there a reason for that in comparison to others? 
 
Dr Klaus Haberer:  Some of the agars are not inhibitory they may be just indicative. The 
selective step is not always in the agars. The selective step can also be in the first selective 
liquid medium.  
 
Dr Markus Carnio: I have a question concerning the evaluation of the test for the absence of 
bile-tolerant gram- negative bacteria. If I have specified absence of bile-tolerant gram-negative 
bacteria, to my understanding, I have to consider not only colonies detected on the Violet red 
bile glucose agar (VRBGA) but also colonies that may be present on the MacConkey agar not 
being E.coli. Has this point also been discussed by the Pharmacopoeial Discussion Group 
(PDG)? 
 
Dr Klaus Haberer: Of course the test for E.coli may give rise to colonies of a gram-negative 
bile tolerant bacteria which may eventually not be seen in the procedure for the bile-tolerant-
gram-negatives. It’s quite a difficult discussion what to do if you find some other micro-
organisms in one of those tests. It has been discussed if the objectionable micro-organisms and 
the methods used to detect those micro-organisms are optimal, if they are covering everything. 
You may have realised that the text does not use the term objectionable micro-organisms. It 
was avoided for good reason because what is an objectionable micro-organism? To define this 
in general terms is exceedingly difficult. The question is, for example, you find no Salmonella 
in the Salmonella test but instead you detect a Shigella, would that mean that your preparation 
passes and you can sell it on the market? Of course not! 
 
The micro-organisms addressed in the methods are the ones that have been traditionally 
excluded, but it must be left open to the pharmaceutical manufacturer to see if other micro-
organisms are being detected and then to take a conscientious decision if these are acceptable in 
the product. It is really what is behind therefore quality assurance of products manufactured by 
any manufacturer. The manufacturer knows best what may be found in his products. A 
manufacturer may even have to go beyond the reference methods of the pharmacopoeia and  
state that additional micro-organisms must be tested for as they are considered objectionable in 
the product. When I said in the beginning that what is described here are reference methods this 
implied that such methods may not be optimally suited for quality assurance in manufacturing a 
given product. Other methods may be more suitable. There are questions which cannot easily 
be answered by general standard and reference methods. It is the responsibility of the 
manufacturers to work on their process to assure the best possible quality assurance. This 
responsibility cannot be assumed by any reference compendium, it must rest with the 
manufacturers. 
 
Mr George Papageorgiou: My question is on the quality control. Do you have in mind if there 
are on the market certified reference materials to be used in these processed to test the media? 
If somebody can participate in proficiency testing for example?  
 
Dr Klaus Haberer: Do I understand you correctly: to prepare media, the media from the 
ingredients, you are asking for reference materials? 
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Mr George Papageorgiou: No. To test the medium you need to have a standard micro-
organism. We sometimes use these in water microbiology for example or food micro-biology 
like Lenntech from England or some other things from other countries and then we prepare, for 
example, a standard curve and each time we have a new batch then we test that batch with that 
standard certified reference material so that we can find on the standard curve where it is. If it’s 
in the 95% confidence limits then you can pass it. The question is: do you have research 
material specifically for pharmaceutical microbiology? 
 
Dr Klaus Haberer: No. There are no official test strains defined or deposited with a strain 
collection. It is clear that that the new harmonised text states that the micro-organisms used for 
this testing, should not be more than 5 passages separated from the original strain collection 
culture and they should be maintained in a seed lot system that prevents drift of those micro-
organisms from the properties as given in the seed lot culture. There are also test strains of 
defined titre offered by some commercial suppliers. But there is no deposit of official test 
micro-organisms to be used with these methods. 
 
Mr Peter Castle: Maybe I could mention in passing that EDQM organises proficiency testing 
and we of course could consider some aspects of this new general chapter as candidates for 
what we call PTS (proficiency testing scheme). I don’t guarantee that they would go on there 
immediately but if there is a general interest in us doing that, then we could organise it. 
 
Dr Klaus Haberer: I think that would certainly be quite interesting - at least from my point of 
view. It’s up to the people here and to the users to really express their interest. 
 
Ms Vivienne Christ: Mine is more a comment than a question. I don’t wish to dampen your 
optimism about your last comment that you hope the methods will now stand for some years. 
My laboratory actually does participate in proficiency testing programmes for pharmaceuticals 
in Australia and that is part of our ISO 17025 accreditation. In fact we are noticing something 
rather interesting happening with the media that is used for Staphylococcus aureus isolation. 
We are running the proficiency testing samples in parallel using the new and the old methods.  
We are finding that in fact the MSA agar is missing some of the Staphylococcus aureus that are 
being picked up on the Baird Parker. So we’re going to continue this parallel testing over the 
next 12 months, so I think there may well be a need for proficiency samples to do some 
collaborative work on the media. 
 
Dr Klaus Haberer: Thanks for that comment. I think it’s quite interesting and as Dr Hans Van 
Doorne has mentioned those methods really were brought together based on the experience of 
the experts, of the users, and on the experience of the commenters. It was a lot of work. As Dr 
Hans Van Doorne said, it was “hell” to create those harmonised texts, but of course the 
comments were invaluable, they were absolutely necessary and they were very very helpful, 
but in this harmonisation there was no possibility to really validate those tests and we’ll have to 
see how this comes out and experience with the new methods will certainly be needed and be 
very important to consider. 
 
Ms Vivienne Christ: It certainly surprised us. 
 
Comment from the floor: : Just a side comment on reference strains.  There is an Australian 
company, BTF, which markets strains with a specific inoculum: 30 CFU +/- 2, which might 
have application for this purpose and they have a wide variety of different species available. 
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Dr Valter Acquati: I have a question about the quantitive evaluation of enterobacteria. For 
example if you have growth on the violet red bile agar and this growth is due to bacteria 
different from enterobacteria. You can see this result positive or negative? 
 
That is to say: when you evaluate the presence of Enterobacteria in a product you test the 
growth on violet red bile agar and sometimes on this media you have the growth of bacteria 
which are not enterobacteria, so you have the growth of this kind of bacteria, which are not 
enterobacteria, I’m asking if you see this result as positive or negative because it’s important 
for me to know. 
 
Dr Klaus Haberer: Basically as the test is formulated now it would be a positive result, but I 
mean if it is clearly shown by an identification test that those micro-organisms are not within 
the group of micro-organisms meant to be shown by the test, I think that’s something to argue 
about. 
 
Dr Valter Acquati: Therefore if I demonstrate, they don’t have a typical shape and they are 
not  enterobacteria by identification I can say that it’s negative. Is this correct? 
 
Dr Hans Van Doorne: Maybe I can comment on this because if you look at the title of this test 
it says it a test for bile tolerant Gram-negative bacteria, it is no longer a test for enterobacteria 
but also for Pseudomonas etc..so, it must certainly be positive if you find growth. In fact any 
growth is positive if Gram-negative. 
 
Dr Klaus Haberer: I agree, the scope of the test is not enterobacteria, that is clear. It is bile-
tolerant Gram-negative bacteria and that’s what the title says. They could be enterobacteria but 
they do not have to be. 
 
Question from the floor: I have a question about growth promotion testing. It was mentioned 
that the result of growth promotion testing has to be compared with former batches. Does this 
mean that we have to retain samples from each batch if we have the comparison to do? In 
practice this is a problem because I have also an expiry of the batches and if I have a product 
which is only manufactured seasonally I will have no growth medium from a quarter or half 
year prior to this testing date. So, this should be an improvement for testing, but this test is also 
qualitative. I do not see any effort for us to do that. Could you explain this please? 
 
Dr Klaus Haberer: What is stated in the text is basically that the medium should not be of 
significantly  lower quality than the previously used batch. How this is to be tested in detail is 
not specified. This was really considered to be a minimal requirement and I think it is rather 
soft. I said before that a strong quantitative evaluation would have been needed to really 
become confident that a medium of standard quality is used.  This would have been certainly 
stronger scientifically and may have been preferred by some people, but it was felt that this 
would have been out of proportion. But at least there should be some verification that the 
medium is not completely off. A new batch of medium would normally bought as long as there 
is some of the old medium available for comparison. You should however,understand that 
when this medium is used by reference laboratories, some of the reference laboratories do not 
have lots of medium standing around, so they only can refer theoretically to a batch of medium 
they have used before. It’s their only chance to say, “We test the new medium and we see if it 
has about the same properties as the old one had. That is all the method says.” 
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From the floor: But in practice I have the time between my initial testing and my second 
testing and I have no chance to compare both samples. So we come now to a situation in an 
inspection that we have to show documentation that we have a comparison for that, which 
makes no sense. 
 
Ms Vivienne Christ: Perhaps I could answer that one because I get asked that question often. 
It’s not necessary to actually run them in parallel. If you have the results from your former 
batch recorded and you’ve got the new batch, the results should be similar, you don’t have to 
run them in parallel. You have to have recorded the same or similar performance. 
 
From the floor: There is also no documentation on that necessarily? The technician or 
anybody has to confirm that there is no discrimination, no difference. 
 
Ms Vivienne Christ: Do they not record the results for the previous batch, if so how was the 
test performed? Because you are comparing the performance of the two batches you don’t have 
to run them in parallel but you have to have the results from the former batch and record the 
ones from your current batch.  
 
From the floor: But I do it optically. We record, but we do this test optically with our eyes, so 
it is really up to the person, to the individuals doing this test, so you have absolutely no 
precision, no accuracy in this test and in the industry we have a lot of documentation work for 
that. 
 
Ms Vivienne Christ: Could you not score it or photograph it, so you have a record? 
 
From the floor: I think all practitioners would know what this means, that you have no 
improvement, that you have no quality assurance if you would document it by a photograph. 
You will only have an objection if you do it by photometer, but that means it is not reality for 
the industry. 
 
Dr Klaus Haberer: Well, if I prepare a fresh batch of medium I would certainly prefer to test 
this batch of medium before I am just using this medium. I would not like to get in a situation 
where I have to interpret negative results and I just do not see or understand that my new batch 
of batch of medium is not performing all right. . When you prepare a fresh batch of medium I 
would always recommend you do some tests with well characterized test strains and then say, “ 
OK this medium performs as I’m used to seeing it.” This is  what the method asks for. So it’s 
up to each company to say what the acceptance criteria are for their media and one of the 
criterium, in my opinion, is that it does not do worse than I know it from this type of medium.  
Did I answer your question? 
 
Dr Martin Bursik: I really appreciate your escape clause for antimicrobial activity. I would 
appreciate it much more if it could also be applied to the previous chapter 2.6.12 because I 
know from experience that in the case of some combinations of products and molecules and 
some particular strains mentioned (reference strains for validation of the method), it can be 
almost impossible to reach the suitability parameters. Is it possible to use such an approach for 
the general suitability method of validation for total counts? 
 
Dr Klaus Haberer: The question is, what are you doing if you cannot inactivate antimicrobial 
activity. This applies to both chapters of course. If you cannot get growth of the test micro-
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organisms there are two possible procedures. One possibility is to say, there might be other 
more resistant micro-organisms around, so I continue testing. This is the approach taken in 
chapter 2.6.12, where the reference organisms are only representatives for a large number of 
other species. The other possibility is, I am satisfied that this really means that the micro-
organisms are not there and so I take the escape clause. This is the approach taken in 2.6.12, 
where the intent of the method is really to look for a specific micro-organism, which is also the 
test organism. These are 2 different situations for chapters 2.6.12 and 2.6.13.  
 
Prof Henning G. Kristensen: Thank you Dr Klaus Haberer. We will close now. Thank you for 
your presentation and contribution to the discussion. 
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Session I: Microbiological contamination of non-sterile products: 
The new internationally harmonised chapters of the Ph. Eur. 

The acceptance criteria for the microbiological quality. Chapter 5.1.4: What is new? Why? 
Mr Patrick Louis, Association Pharmaceutique Belge (B) 

 
Mr P. Louis’s slides are available on page 41 of the Microbiology Symposium, 
Session I: Part 1 Slides 
http://www.pheur.org/site/page_601.php 
 
A new chapter 5.1.4 will be legally valid January 1, 2007. The paragraph (B) of this new 
chapter proposes new acceptance criteria for the microbiological quality of the pharmaceutical 
preparations and general acceptance criteria are proposed for the substances for pharmaceutical 
uses. The purpose (slide 2) of this presentation is to answer to “What is new?” and “Why?”  
After few words giving the profile of APB-SCM (slide 3) a review of the historical background 
of the acceptance criteria for the microbiological quality starting in 1950 is given shortly. In our 
opinion, to consider the past can be helpful for the understanding of the present and the future. 
 
Historical background 
 
A preliminary comment (slide 4) leads to declare that this review of the historical background 
is strictly limited to the essential points in order to argue in favour of the new set of harmonised 
criteria. 
Historically, the sterility of products intended for parenteral or chirurgical uses is the first 
microbiological quality requirement by which the Pharmacopoeias were concerned.  
One of the first chapter or monograph dealing with the microbiology applied to non sterile 
products published by a member of the PDG. was proposed by USP XIV (official from April 1, 
1950) and concerned a limit test for gelatine and water for pharmaceutical use.  
 
At this period of the historical background, the eventual microbial contamination of 
pharmaceutical products used in a non-chirurgical context or not intended for parenteral use 
was not yet an important matter. The microbiological quality of non-sterile preparations 
became an important matter for the pharmacists when alarming reports and official enquiries 
concluded that the use of contaminated medicines was implicated in several accidents on the 
health of patients. The majority of the preparations implicated contained natural raw materials 
from vegetable or animal origin: e.g. pancreatin, thyroid powder, starch. A lot of analytical 
results were provided by many laboratories and notably by APB-SCM. The results of the 
microbiological examination of medicines lead the Division of Microbiology of the SCM-APB 
to publish in 1968 an initial and individual proposal based on the experience of microbiological 
examination of foods. Any normative proposal had to be realist and applicable. Moreover 
quantitative and qualitative limits were considered as essential to define an acceptable level of 
contamination. The bioburden should be acceptable per unit of weight or volume and certain 
harmful micro-organisms should be excluded. The criteria applicable to the oral preparations 
proposed an absence of pathogenic enterobacteria, in particular absence of Salmonellae and 
Shigellae; absence of toxigenic bacteria such as Staphylococcus aureus, Clostridium 
perfringens and botulinum; absence of micro-organisms indicators of spoilage of intestinal 
origin such as E.coli, Clostridium perfringens and Streptococcus faecalis. The quantitative limit 
for the aerobic and anerobic saprophytic micro-organisms was fixed at 10,000 /g. The 
bioburden for the preparations intended for a topical use should be limited at 100 micro-
organisms /g.  
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In 1970, USP XVIII (official from September 1, 1970) published for the first time a chapter on 
“Microbial attributes of non – sterile products » requiring absence of harmful viable micro-
organisms example of which are Salmonella species, E.coli, certain species of Pseudomonas 
including Pseudomonas aeruginosa and Staphylococcus aureus. 
 
In Europe, a report was published in 1972 and amended in 1975 (slide 5) by a FIP.- Committee 
created by the members of the Section of Official Laboratories and Drug Control Services and 
by the members of the Section of Industrial Pharmacists. Many nationalities of the European 
continent were represented in this Committee on microbial purity:  Belgium, France, East and 
West Germany, Italy, the Netherlands, Poland, Sweden, Switzerland and the United Kingdom. 
On the basis of the elements available at this time, it was necessary to choose on the manner to 
determine the acceptance criteria for the microbiological quality of medicines: either a very low 
contamination could be requested for all dosages forms either a scale of different levels of 
contamination could be evaluated for each category of dosage forms with an adapted exclusion 
of certain specific micro organisms in relation with the type of preparation. The second 
proposition was considered as more adapted. Several elements were taken into consideration to 
elaborate a proposal for the microbiological quality of medicines: the identity and the origin of 
the raw materials, the manufacturing processes and the hygiene practices during the 
manufacture, and finally the presentation and the formulation.  
 
In Slide 6, the need for an evaluation of the significance of micro-organisms in non-sterile 
pharmaceutical products is recommended by the USP XIX (official from July 1, 1975) in terms 
of the use of the product, the nature of the product, and the potential hazard to the user. The 
USP suggested also that certain categories of products should be tested routinely for specified 
microbial contamination e.g. natural plant and animal products for freedom from Salmonella 
species; oral solutions and suspensions, freedom from E.coli; products applied topically, 
freedom from Pseudomonas aeruginosa and Staphylococcus aureus; and articles intended for 
rectal, urethral or vaginal administration for total microbial count. 
The first set of criteria proposed by the Ph. Eur. was published in 1995 in the chapter VIII.15 of 
the 2nd edition of the Ph. Eur. The criteria proposed for the pharmaceutical preparations were 
similar to the current criteria and no important modification occurred in the 3rd, 4th (the category 
2 is extended to the transdermal patches) and 5th editions up to the addendum 5.5 applicable in 
July 2006. 
 
In July 2000, ICH created a Task Force in order to investigate with the PDG the differences 
between the three Pharmacopoeias and in order to propose an Harmonised chapter for the 
“Microbial attributes of non-sterile articles”  
 
To a consensus. 
 
During the period 2000-2005 (slide 7), the chapters of the Ph. Eur., JP and USP dealing with 
the assessment of microbiological quality were used to build a new set of harmonised criteria 
by the way of large inquiries, proposals, comparisons of experimental results, scientific 
discussions, review of the literature, respect of national legislations and by the will to place the 
health of the final user as main concern in this process. With this end in view, the need for an 
evaluation of the non-specified micro-organisms (atypical colonies) became an important 
discussion from which certain aspects (objectionable or opposable micro-organism) remain in 
discussion to avoid a non-harmonised manner to accept or reject a product. 
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The herbal medicinal products were not a priority for ICH. So it was allowed to keep the 
current criteria as local provision because of the differences of their legal status on the three 
continents and inside the European Union. 
 
What is new? Why? 
 
The chapter 5.1.4 published in supplement 5.6. of the Ph. Eur. (June 2006) proposes two sets of 
criteria: the current criteria of the European Pharmacopoeia (A) and a set of criteria harmonised 
with the USP and JP (B) .The two sets of criteria are to be used after testing respectively with 
the current general chapters 2.6.12 and 2.6.13 for the current criteria or respectively with the 
harmonised general chapters 2.6.12 and 2.6.13.for the harmonised set of criteria (slide 8). 
At the expiration of the current paragraphs “A. Method of the European Pharmacopoeia”, the 
current methods and the current criteria will be replaced by the harmonised methods and the 
harmonised criteria. A full implementation of the testing methods and the criteria is planed for 
2010. In the meantime the harmonised set of criteria may be used where the authorities accept 
it. Hereafter, a comparison of the current set of criteria with the harmonised set of criteria is 
proposed by the use of tables with two columns. Reasons are given to justify the eventual 
modifications:  
 
Slide 9: General guidelines 
Method of the Ph. Eur.:  
Harmonised method: The presence of certain micro-organisms in non-sterile preparations may 
have the potential to reduce or even inactivate the therapeutic activity of the product and has a 
potential to adversely affect the health of the patient 
Why: Not mentioned in the current set of criteria. These general guidelines are mentioned in the 
introduction of the Ph. Eur. 
 
Method of the Ph. Eur.: In the manufacture, packaging, storage and distribution of 
pharmaceutical preparations, suitable measures must be taken to ensure their microbiological 
quality. 
Harmonised method: Manufacturers have therefore to ensure a low bio burden of finished 
dosage forms by implementing cGMP during the manufacture, storage and distribution of 
pharmaceutical preparations. 
Why?: What are the measures to be taken by the manufacturers? At the request of the PDG 
group, the suitable measures are the cGMP. Considering that USP is proposed to write a 
separate guidance chapter on “ Validation of microbial recovery” it was decided to include 
reference to GMP  in the chapter 5.1.4.The GMP are just mentioned but it is not an intention to 
develop more details. 
 
Slide 10: Mode of expression of microorganisms counts 
Method of the Ph. Eur.: The results are based upon TAVC = total aerobic viable count  = sum 
of bacteria, fungi (moulds and yeasts).    
Harmonised method: The results are based upon TAMC and TYMC : 
TAMC = total aerobic microbial count ( cfu / g or ml ) 
TYMC = total yeast and moulds count ( cfu / g or ml )  
The results are to be interpreted on individual results or on the average of replicate counts 
Why?: Avoid to rectify the number of bacteria or fungi when the same types of microorganisms 
grow on both media. The interference will have limited influence for low bio burden in reason 
of the conditions for the incubation. 
 



New microbiology chapters of the European Pharmacopoeia 
 

 
42 

Proceedings of the International Symposium, Strasbourg, France, 21-22 September 2006 
© Council of Europe 

 
 

 
Slide 11: Suitability of the method 
Method of the Ph. Eur.:  
Harmonised method: If it has been shown that none of the prescribed tests will allow valid 
enumeration of micro-organisms at the level prescribed, a validated method with a limit of 
detection as close as possible to the indicated acceptance criteria is used. 
Why?: In particular for the lowest quantitative limits, the neutralisation of the antimicrobial 
properties of the preparation on the growth is not always achievable with the non diluted 
product or at the first decimal dilution.  
 
Slide 12: Classification of the criteria 
Method of the Ph. Eur.: The acceptance criteria are listed in categories. Each category 
corresponds to quantitative and qualitative limits based upon the use or the nature of the 
ingredients 
Harmonised method: The acceptance criteria are listed on the base of the route of 
administration (excepted for the substances for pharmaceutical use) 
Why?: The categories are forming large groups and it is not easy to modify the criteria for one 
specific route e.g. vaginal use without making exception to the criteria of the category. The 
classification by routes of administration generate direct links with the general monographs and 
monographs on the dosage forms. 
 
Category 1: 
Method of the Ph. Eur.: Preparations required to be sterile by the relevant monograph on the 
dosage form and other preparations labelled sterile 
Test for sterility (2.6.1) 
Harmonised method: The sterility is not relevant in the harmonised method 
Why?: The criteria concern only  non-sterile dosage forms and  substances for pharmaceutical 
uses. 
 
Slides 13, 14, 15, 16: Category 2 
Method of the Ph. Eur.: Preparations for topical use and for use in the respiratory tract, except 
where required to be sterile and transdermal patches: TAVC < 102 /g or ml or patch  
Enterobacteria and certain other gram-negative bacteria: for one patch (adhesive and backing 
layer): Absence; Others: < 10 / g or ml. Pseudomonas aeruginosa: absence / g or ml or patch 
Staphylococcus aureus : absence /g or ml or patch. 
Harmonised method: Oromucosal use, gingival use, nasal use, auricular use, cutaneous use: 
( a ) : TAMC< 102 /g ou ml, TYMC< 101 /g ou ml  
Pseudomonas aeruginosa: absence /1 g or 1 ml, Staphylococcus aureus: absence / 1g or 1 ml  
Enterobacteria and certain other gram negative bacteria 
Transdermal use (patch): Idem (a) / 1 patch. Enterobacteria and certain other gram negative 
bacteria 
Vaginal use: Idem (a). +Candida albicans : absence /1g ou 1 ml  
Inhalation : Idem (a). + Bile tolerant gram-negative bacteria: Absence / 1g or 1ml) 
+ Specific requirements apply to liquid preparations for nebulisation 
Why?: USP and JP do not apply the test for the enterobacteria but the test is maintained for the 
preparations intended for Inhalation use after advice of the Group of Experts 12. 
Candida albicans (opportunist) is added as specific harmful micro-organism for the vaginal use 
because of the origin and as hygienic indicator. The vaginal pH is also adapted to fungal 
infection 
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Slides 17, 18: Category 3a 
Method of Ph. Eur.: Preparations for oral and rectal administration: TAVC: Bacteria < 103 /g or 
ml, Fungi < 102 /g or ml, E.coli: absence (1g or ml) 
Harmonised method: Oral use:  
Non-aqueous preparations: TAMC< 103 /g or ml, TYMC< 102 /g or ml, E.coli: absence (1g or ml) 
Aqueous preparations: TAMC< 102 /g or ml, TYMC< 101 /g or ml, E.coli: absence (1g or ml) 
Rectal use: TAMC< 103 /g or ml, TYMC< 102 /g or ml, E.coli 
Why?: The criteria are more stringent for the aqueous oral preparations because of the 
sensitivity of these preparations to growth of micro organisms – The absence of E.coli is not 
justified because the mode of preparation, the use of purified raw material and because the 
normal presence of this micro-organism in the rectum. 
 
Slide 19: Substances for pharmaceutical use 
Method of the Ph. Eur.:  
Harmonised method: Substances for pharmaceutical use: TAMC< 103 /g or ml, TYMC< 102 /g 
or ml 
Why?: Applicable in absence of criteria mentioned in individual monograph as complementary 
guidance 
 
Slide 20: Significance of other micro-organisms - Interpretation of the results 
Method of the Ph. Eur.: The pharmaceutical preparations should comply with the criteria given 
below: categories 2 – 4 (methods A. 2.6.12 and 2.6.13) 
Harmonised method: The acceptance criteria are defined in the table 5.1.4-1 (preparations) and 
in the table 5.1.4-2 (substances for pharmaceutical use) 
Table 5.1.4-1 includes a list of specified micro-organisms for which acceptance criteria are set. 
The list is not necessarily exhaustive and for a given preparation it may be necessary to test for 
other micro-organisms depending on the nature of the starting materials and the manufacturing 
process. In addition to the micro-organisms listed in table 5.1.4-1,the significance of other 
micro-organisms recovered must be evaluated in terms of: Use of the product; Nature of the 
product; Method of application; Intended recipients; Use of immunosuppressive agents or 
corticoids; Disease, wounds, organ damage. 
Where warranted, a risk-based assessment of the relevant factors is conducted by personnel 
with specialised training in microbiology and the interpretation of microbiological data. 
For raw materials the assessment takes account of: Processing; Current technology of testing. 
Why?: Non-specified micro-organisms are recognised to be potentially harmful when they are 
present in certain products or used in particular conditions (Candida albicans + slides 23 – 27) 
 
Slides 21, 22: Special provisions - Natural origin and herbal medicinal products 
Method of the Ph. Eur.:  
Category 3b: Preparations for oral administration containing raw materials of natural (animal, 
vegetable or mineral) origin for which antimicrobial pre-treatment is not feasible and for which 
the competent authority accepts microbial contamination of the raw material exceeding 103 
viable micro-organisms per gram or per millilitre. Herbal medicinal products described in the 
category 4 are excluded. TAVC: Bacteria < 104 /g or ml; Fungi < 102 /g or ml; Enterobacteria 
and certain other gram-negative bacteria:  < 102 /g or ml; E.coli: absence (1g or ml); 
Staphylococcus aureus: absence /(1g or ml); Salmonella: absence / 10 g or 10 ml. 
Category 4a: Herbal medicinal products consisting solely of one or more herbal drugs (whole, 
reduced or powdered) – to which boiling water is added before use. TAVC: Bacteria < 107 /g 
or ml; Fungi < 105 /g or ml; E.coli < 102 /g or ml. 
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Category 4b: Herbal medicinal products consisting solely of one or more herbal drugs ( whole, 
reduced or powdered ) – to which boiling water is not added before use. TAVC: Bacteria < 
105 /g or ml; Fungi < 104 /g or ml; Enterobacteria and certain other bacteria gram negative:  < 
103 /g or ml; E.coli : absence ( 1g or ml ) ; Salmonella : absence / 10 g or 10 ml 
Harmonised method: Special Ph. Eur. provision: 
Idem Category 3b – 4a – 4b  except : 
The mode of expression of the results :TAMC  for bacteria and TYMC for fungi 
Harmonised test Methods 2.6.12B and 2.6.13 B 
Why?: At present the criteria for cat 3b and cat 4 are not harmonised because this matter is not 
a part of the ICH program. The legal status and the current criteria applicable to the herbal 
medicinal products and materials of natural origin made the harmonisation not possible at this 
stage. 
 
Slides 23, 24, 25, 26, 27 - Comments 
 
501 products representing the categories 2, 3, 4, raw materials and non-medicinal products 
were tested with the current method of the Ph. Eur. Twelve results were out of the criteria of 
the Ph. Eur. The products tested were manufactured by industry or prepared in hospital or 
community pharmacies. The bacterial count or the fungal count was much higher than the 
acceptable limits. The viable count was as such a reason to reject the products concerned. The 
viable count (quantitative aspect) is the major argument for the rejection of a product in 
absence of specified micro-organism. On the base of one example, refusal of a product based 
on the presence of a non-specified micro-organism (qualitative aspect) not directly related to 
official criteria is exceptional with the current set of criteria. In our opinion, the evaluation of 
the non-specified micro-organisms has always been something significant because of the 
historical requirement for absence of harmful micro-organism. The development of therapies 
more specific for some cancer, AIDS, asthma and for children, neonates makes the revision of 
the current set of criteria to enforce the evaluation of the atypical results from microbiological 
testing a must. This implicates that the workload will be heavier but the health of the final user 
may be considered as our main concern. Discussions at different levels will still be needed to 
avoid non-harmonised conclusions on the quality/safety of a product when using the new 
harmonised set of criteria. 
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Session I: Microbiological contamination of non-sterile products: 
The new internationally harmonised chapters of the Ph. Eur. 

The impact on European Pharmacopoeia monographs 
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Mr V. Fenton May’s slides are available on page 1 of the Microbiology Symposium, 
Session I: Part 2 Slides 
http://www.pheur.org/site/page_601.php 

 
DISCUSSION 

 
Question from the floor: Will there be a precise definition of what ‘natural origin’ means? 
Because you can have some natural origins, some are processed and then it’s down to 
subjective evaluation within each company. 
 
Mr V’Iain Fenton May: I’m sure other colleagues will comment on this but if you want my 
personal comment that once you put it through a processing system you’ve almost removed the 
natural origin from it. So if you get a product in, it is processed, it is steamed, it is reprocessed, 
it is no longer natural and then I would put the lower limits on it. However, it is not defined.  
 
Question from the floor: I have a question about suitability testing because Dr Hans Van 
Doorne and Dr Klaus Haberer may be very happy to say that if there’s an addition we don’t 
have to test. In the presentation of Mr Patrick Louis there’s a sentence “if the antimicrobial 
activity of a certain preparation cannot be neutralised then use a limit of detection as close as 
possible of the level required by the criteria.” That’s a nice sentence, but what does it mean? 
 
Mr Patrick Louis: I think that what you say is in the new chapter, literally the new text. Yet as 
was discussed this morning, you have two possibilities; you stop the neutralisation and you 
consider that the eventual presence of micro-organisms is impossible in reason of the 
antimicrobial activity of your product or you try to neutralise. It is not always possible. 
 
Dr Johanna Eisele: I have a question regarding this idea of acceptance criteria for raw 
materials, is this also part of the harmonised chapter or is this a European idea? 
 
Mr V’Iain Fenton May: It’s part of the harmonised chapter. 
 
Prof Henning G. Kristensen: 5.1.4 is harmonised but the raw material monographs they are 
European. These are the monographs where we have limits or acceptance criteria today and 
they had to be transferred into the new language so to speak. 
 
Mr V’Iain Fenton May: The monographs I spoke of have not yet been revised. They will be 
there for comment later, but the methods are harmonised. 
 
Ms Vivienne Christ: I have a similar question about interpretation of the harmonised 
pharmaceutical substance attributes. If it’s not in a monograph and there’s no specific 
monograph in the European Pharmacopoeia or elsewhere, then does that limit then apply to 
natural materials that are not covered by the monographs?  
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Mr V’Iain Fenton May: If they’re used for pharmaceutical purposes, yes. 
 
Ms Vivienne Christ: Because there’s a very fine line there between natural materials which 
were excluded from the harmonisation process and the raw materials for pharmaceutical use 
which are actually covered, unless there is a specific monograph in the Ph. Eur., is that right?  
 
Mr V’Iain Fenton May: that’s right. 
 
Ms Vivienne Christ: Then they’re covered by that specific monograph? Ok, it’s very complex. 
 
Mr V’Iain Fenton May: But that monograph won’t be a harmonised monograph. 
 
Question from the floor: I have two questions. One is: you talked about risk-management by 
microbiologists when they find micro-organisms that may or may not be objectionable. This 
may be a new concept for many people in this area and I’m just wondering how many are 
familiar with ICH Q9 risk management and how many are implementing it, because that’s what 
the inspectors are going to be looking at in terms of risk management. So the microbiologists 
need to be aware of the fact that they need to do a full risk analysis. That’s my first point. 
My second is, why Pseudonomas aeruginosa all the time? When we know that cepacia is the 
real killer of products because once cepacia gets into a factory, into a product it just grows and 
grows and grows and causes massive problems. So I’m just wondering why the emphasis on 
Pseudonomas aeruginosa? 
 
Mr V’Iain Fenton May: I’ll certainly hand it over to those who are more adept at 
microbiology than myself. But for the first question I entirely agree and I was somewhat glib in 
reading the paragraph out of the monograph, but it does say a full risk analysis and that means 
to the full standards.  
 
As for the second comment I’ll pass over to an expert. 
 
Ms Vivienne Christ: I think you came after my talk this morning, but yes, I do have a major 
problem with only looking for Pseudomonas aeruginosa. In fact in 20 years we’ve never found 
it in a product but yes, we’ve found many of the others. They’re the ones that cause the 
problems. I think that probably in the interests of harmonisation we’ve settled on one but my 
‘out’ was that sentence to look for “other significant micro-organisms based on risk analysis of 
your product”. As a regulator my laboratory will also be looking at the product and test 
methods, making sure that we have media that will isolate other pseudomonas. Call them what 
you like, they change names every week but they still cause the same problems.  
 
Mrs Lilian Hamilton: I need to seek clarification regarding how this chapter will be applied as 
it is published for information. I assume that sentence will still be there when we have the 
harmonised text as well. I understand the mechanisms for substances because you will make it 
compulsory by putting the criteria into the monograph. But how about the dosage forms? How 
will that work?  
 
Mr V’Iain Fenton May: The dosage forms are not in the Ph. Eur., then it’s not a European 
Pharmacopoeia product, but the European Pharmacopoeia does say dosage forms must comply, 
so my assumption is that when applying for a licence you are going to have to show 
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compliance with that and that is irrespective of whether there is a monograph, which there are 
so few monographs for finished products in the European Pharmacopoeia. 
 
Mrs Lilian Hamilton: Isn’t that then really up to the individual national authority how they 
apply these? 
 
Prof Henning G. Kristensen: It has been so, for the existing 5.1.4 chapter which is put in the 
European Pharmacopoeia for information and has so far been enforced on a national basis, so 
you are right, when we come to the specific monographs when we introduce the acceptance 
criteria they are mandatory, obligatory to meet. When it comes to the dosage form monographs, 
if there is no reference to a microbiological quality you can consider it as a recommendation, 
but in practice the limits are implemented on a national basis.  
 
Mr V’Iain Fenton May: I’m sure any court in any of our lands would certainly take the Ph. 
Eur. as a peer standard and if a patient’s product did not comply with what it suggested then I 
suspect the company would be at fault.  
 
Question from the floor: Just a question regarding the new requirements for oromucosal use. 
There are oromucosal products which are swallowed after use. In such instances would you see 
a test for E.coli to be necessary in line with the requirements for oral preparations? 
 
Mr V’Iain Fenton May: I would have considered that almost all mucosal products get down 
into the stomach at one time or another and therefore no, unless it is specifically for swallowing 
after use when one could then say it is an oral product. 
 
From the floor: Well there are a few of them where they do recommend to the patient to 
swallow after use purely because there is no other way for the patient to get rid of it due to the 
nature of the product. 
 
Mr V’Iain Fenton May: I don’t have an answer for that, but I think if the directions are to 
swallow it, then I would say it would follow the oral limits and not just the oromucosal limits.  
 
Dr Tim Golden: I have a concern which maybe you can address or maybe the representatives 
of the regulatory authorities here can. Who is qualified to risk assess the presence of a micro- 
organism? Would that be a humble microbiologist, such as myself, should we have a medical 
doctor, a QP, a pharmacist? 
 
Mr V’Iain Fenton May: I’m not too sure what you mean by assess?  
 
Dr Tim Golden: The presence of an isolate.. 
 
Mr V’Iain Fenton May: Who can best grow it up? Once its presence is known, who can best 
make a risk-assessment? 
 
Dr Tim Golden: exactly. 
 
Mr V’Iain Fenton May: well, I think then if you go through the Q8 Guidelines you have 
actually got the answer. You have to read that and anybody who can follow that absolutely 
properly and qualified to do so, is a good risk assessor and I don’t think it has to be a doctor, a 
pharmacist or anyone. It is a trained risk assessment person with a proper background. 
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Dr Tim Golden: What is a proper background? 
 
Mr V’Iain Fenton May: perhaps someone from the MHRA in the UK would like to comment 
on that. 
 
Mr Paul Hargreaves: Thank you that’s a very good question. Having inspected many 
companies over the years and seeing their risk assessments and failed them miserably, there is a 
big problem out there in doing a full and thorough risk assessment. What normally happens is, 
microbiologists have a lot of data in their laboratory and it stays in the laboratory. The data is 
there: grade A, B, C, D and they don’t actually convert the data to information. Then the next 
level up is converting the information to knowledge and it’s only when you have the 
knowledge that you can start to do the risk assessment. So, microbiologists have got to stop just 
recording data in notebooks or on excel spreadsheets, they’ve got to convert data to information 
and then convert the information to knowledge. Then they can do the risk assessment. They 
might work in conjunction with the qualified person, the people in production. In a big factory 
it really is a big team effort, but microbiologists have got to get out of their laboratory and get 
walking the floor and seeing what’s actually going on in the factory, what people are actually 
doing.  
I was on an inspection once and I was looking at all the data and there was “out of specs, out of 
specs, out of specs”. I said to the microbiologist, “what did you do?” He replied, “I filled out a 
form.” “And what did that form say?” “Disinfect.” 
If you’re sending out ten forms a day to production saying to disinfect this area, this area, this 
area, you are destroying the evidence. What you need to do, is get out there and find out what 
on earth is going on. Microbiologists have to start thinking and getting out into the factory, 
talking to people on the production floor, looking at what’s actually going on, doing a proper 
risk assessment for their environmental monitoring and getting some meaningful information 
and knowledge. This is going to bring me a really big change. Microbiologists, the 
pharmaceutical microbiologist, isn’t up the bench, they should be in the factory. I’m happy to 
take any comments on that. 
 
Dr Scott Sutton: One comment on that may be: I am now confused. Are we talking about 
aseptic processing or are we talking about finished product release testing for non-sterile 
products? 
 
Mr V’Iain Fenton May: It’s finished product, non-sterile product type. I think aseptic 
production and sterile products are sterile. As Mr Paul Hargreaves said, it’s a multi-disciplinary 
approach in a multi-national industry, the biggest in the world, employing an enormous number 
of people. Who the expert is, is the person who has the most knowledge rather than data and it 
can be anybody. 
 
Ms Vivienne Christ: I’d just like to add to that last one that I think that I’m very lucky that I 
have quite a few ex-medical microbiologists working for me and medical microbiologists are 
actually very good at risk assessment of the micro-organisms, the product, the route of 
administration, the likely population to be using the product and so, if you have access to a 
medical microbiologist you have probably made quite a good start. 
 
Prof Henning G. Kristensen: I will close the discussion here, but once again thank you to Mr 
Patrick Louis and Mr V’Iain Fenton May. 
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Session I: Microbiological contamination of non-sterile products: 

The new internationally harmonised chapters of the Ph. Eur. 
Practical issues for users of the methods 
Dr Lothar Bomblies, Lab L&S AG (D) 

 

 
Dr L. Bomblies’ slides are available on page 9 of the Microbiology Symposium, 
Session I: Part 2 Slides 
http://www.pheur.org/site/page_601.php 
 
The harmonised Chapters 2.6.12./13. and 5.1.4. of the Ph. Eur., dealing with the 
microbiological quality of non-sterile products are to be implemented in Supplement 5.6 that 
comes into force at the beginning of 2007 [1]. Each chapter contains two sets of methods or 
acceptance criteria which are to be used side by side in microbiological departments. Although 
the use of harmonised methods in the near future will bring many advantages, the need to 
comply with both sets of regulations will also present certain challenges to the laboratory 
manager. This is because in most cases there will be no additional laboratory or staff for the 
new methods and therefore a clear separation of staff and/or areas is not possible. This creates 
the potential for inadvertent intermixture.  
Due to the fact that in Europe, usage of the harmonised methods has to be authorised in each 
single case, a smooth transition can be expected. While the regulatory affairs department will 
obtain immediate benefit from the harmonised methods, microbiologists will see a real 
advantage only when the old methods have been abolished. 
In my presentation I will give some practical hints for the transition period, which most 
laboratory managers will have to overcome without increased staff.  
 
In the future microbiologists will need better knowledge of the preparations they analyse, 
because specifications in Chapter 5.1.4 have been diversified. The old Category 2 was divided 
into several subgroups with different requirements for specified micro-organisms. Now for 
example, one has to know whether a cream was for nasal or vaginal use. In the latter case an 
additional analysis for Candida albicans is necessary.  
More complex is the requirement for evaluation of the significance of micro-organisms 
recovered in addition to specified micro-organisms. The problem is marginal for products of 
Category 2 and 3A, because in most cases no germs will be found. But for products of 
Category 3B and especially 4A and B, the situation is serious. What to do for example with 
Chamomilla flower? One can easily isolate 30 to 50 species from a sample. Should really all be 
identified and subjected to a risk analysis? 
 
If a risk analysis is performed, it can be divided into four topics [2]. It should cover a 
quantitative evaluation in CFU/g or ml. It is important to remember that the content of micro-
organisms may not be static, but may decrease.  This may suggest a contamination of starting 
materials or manufacturing problems is covered by adequate antimicrobial activity. An increase 
may have the same origin, but in this case the intrinsic antimicrobial activity or the preservative 
system is clearly not strong enough. The latter case is of course a reason for batch rejection, 
irrespective of the type of contaminating micro-organism.  
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The characteristics of the micro-organism should be determined. The search strategy should 
include synonyms of the current name because bacterial nomenclature undergoes frequent 
changes (e.g. Bacillus stearothermophilus changes to Geobacillus stearothermophilus or 
Pseudomonas cepacia changes to Burkholderia cepacia). The most important question in this 
case is whether the contaminating micro-organism has pathogenic potential.  Reliable sources 
concerning this can be found for most microbes.  The route of administration also has to be 
considered in this regard. Microbiological textbooks and the internet may contain information 
on substrates used by the contaminating micro-organism. If they correspond to the ingredients 
of the product, then deterioration may be the consequence. 
 
The product characteristics should be analysed. What kind of dosage form is affected and 
does the product contain enough water for proliferation? Some Bacillus spores in tablets can be 
tolerated, but oral solutions are much more susceptible to deterioration. The method of 
application should be taken into consideration, as well as the type of container used. The ability 
of the product to support growth of the micro-organisms should be checked. Last but not least, 
by in-use tests. 
 
Special attention should be paid to the intended recipients. Is the product commonly used in 
special risk groups or with accompanying medication?  Immune-suppressed patients for 
example, will of course have a much lower or zero tolerance to micro-organisms.  
 
Bacteria should be counted as part of TYMC if they are detectable on Sabouraud-dextrose agar. 
To avoid this, antibiotics may be used to suppress the bacteria. If this situation only appears in 
very few batches of the product, the question arises of whether the use of antibiotics has been 
validated. To circumvent such problems, products of the old Category 3B and 4 should be 
validated at least additionally with antibiotics. 
 
The requirements for old Category 2 was a total of not more than 102 bacteria and fungi 
together. The new criteria require not more than 102 CFU/g or ml for TAMC (bacteria) and 101 
CFU/g or ml for TYMC (moulds). This means that at least 1 ml of 1:10 dilution has to be 
investigated  and will lead to a detection limit of 10 CFU/g. This was therefore a rather 
borderline test for a maximum acceptable count of 20 CFU/g. The method of choice in this case 
would therefore be membrane filtration because here higher volumes could also be 
investigated. Unfortunately products like creams and ointments can often not be filtered.  
 
The incubation step of E. coli in MacConkey broth took place at 43-45°C in the old Method A. 
During the harmonisation procedure, a temperature of 32.5°C was suggested, but due to 
comments questioning the efficacy of this temperature for selection, it was reversed again. But 
this reversal was not to 43-45°C but to 42-44°C which is now the range in Method B. What 
must be done in the laboratory? One can use two incubators at this “exotic” temperature or only 
one incubator at the overlap of 43-44°C. The latter would cause a lot of deviations, because the 
temperature constancy of incubators is usually not high enough. A compromise would be using 
the lower temperature of 42-44°C for both methods in connection with a small risk analysis for 
Method A. The lower temperature might lead to some more putative E. coli, but they will be 
recognised as “false positives” during biochemical confirmation steps.  
 
Real method development was required in Chapter 2.6.12 in the new Method B for the 
demonstration of the “suitability of the counting method in the presence of the product”. If 
growth of the inoculated micro-organisms is inhibited - which was shown by a reduction of 
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more than a factor of 2 - then the procedure should be modified to obtain valid results. And the 
microbial suspension may be added after neutralisation, dilution or filtration if inhibition of 
growth cannot otherwise be avoided. This means first try it simple and if you don’t succeed, 
then modify the method! This will lead to more tailor-made procedures for each product. The 
old methods in contrast describe a “typical neutralising fluid” which may be used to neutralise 
the activity of antimicrobial agents without previous demonstration.  
 
The same Chapter requires the use of Aspergillus niger and Candida albicans on Sabouraud-
dextrose agar and on Casein soya bean digest agar. The evaluation then requires a mean count 
of any of the test organisms, i.e. one mean for counts of different media, because for each 
mould, two data sets are available. 
 
The new methods describe no “typical neutralising fluid” like the old ones. Nevertheless the 
use of neutralisers is permitted, but in each single case it has to be shown, with a special control 
group (+neutraliser/-product), that they are not toxic. This was in accordance with USP <1227> 
“Validation of Microbial Recovery”. But attention should be paid to the fact that the USP 
Chapter requires the analysis of three independent replicates. This requirement does not exist in 
the Ph. Eur. So a real harmonised method with the utilisation of neutralisers, adapted for use in 
US registration dossiers, should be done with 3 batches. 
 
The use of test strains was an important topic for the testing of media and the suitability of the 
method. The old Method A requires “approximately 100 CFU”; Method B now requires “not 
more than 100 CFU”. This means in practice that the desired value for inocula has to be 
decreased to about 50 CFU to avoid test repetitions due to the limit being exceeded with a fair 
degree of certainty. The disadvantage of this practice is that if deviations to low counts happen, 
one will end up easily with CFU values of about 25.That resemble the lower end of the 
countable range of an agar plate with a tolerable error [3]. When such a situation during 
suitability testing is combined with an acceptable antimicrobial activity of the product 
(reduction by a factor smaller than 2), then one is no longer in the countable range. 
 
Method B restricts the storage of test strain suspensions to a maximum of 24 h under cooled 
conditions. Method A has no comparable requirements. The composition of most culture media 
remained unchanged during the harmonisation process. Therefore they could be used for old 
and new methods. But take care. This is only in compliance if the test strains for media testing 
are prepared according to the requirements of the harmonised methods. Therefore the 
laboratory procedure on this point needs to be quickly adapted. 
 
I hope some of the hints given in my talk may be helpful for laboratory practice. 
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Abstracts 
Ready to use culture Media are widely used within the pharmaceutical industry to perform 
microbiology controls. Culture media are made of various biological ingredients that may vary 
upon time and origin. Therefore the selection of each raw material and the strict evaluation of 
performances is an important aspect to ensure reproducible results. The new harmonised texts 
for the control of non sterile products (2.6.12 an 2.6.13 in EP 5.6) highlight the importance of 
performances by giving precise guidelines for growth performance, selectivity and indicative 
properties. 
 
In this presentation, the bioMérieux validation approach is presented to help media 
manufacturers to reach the standard set by the pharmacopoeia. Among the most important 
points are : (i) validation of inoculum preparation and reproducibility within the time-frame 
defined by Ph. Eur., (ii) use of at least three independent batches, (iii) validation of 
performances at various shelf lives of the product including old products close from the expiry 
date, (iv) validation using new temperatures within the pharmacopoeia and shortest time 
period for growth performances and longest for selectivity (iv) incorporation if necessary of 
additional strains than those from Ph. Eur. to better characterize the performances. 
This approach should help to have a universal and harmonised understanding of 
pharmaceutical microbiology around the world. It is now possible to evolve from the concept of 
pharmacopoeia theoretical formulations to pharmacopoeia-compliant performances. 
 

 
DISCUSSION 

 
 
Dr Hans Van Doorne: I have two comments about the presentation of Dr Lothar Bomblies. I 
do not quite agree with him. It concerns the slides of the suitability of counting methods and the 
last sentence “this means no standard usage of neutralisers or adding microbial suspension to 
the last washing step”.  
 
We can use neutralisers of course, but if you can examine a product without using a neutraliser 
that is the preferred way to do it. If you must use a neutraliser then you can use a universal 
neutraliser if it exists for your products. Adding microbial suspensions to the last washing step, 
I have discussed this with some of my colleagues, and it is our intention to make the test as 
stringent as possible. That’s the reason why we have to add the micro-organisms to the lowest 
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possible dilution. Not to the product, so you don’t have to add the micro-organisms to the 
product itself, but to the lowest possible dilution.  
 
Then the second slide, we are testing the TSA or the casein soya bean digest agar with Candida 
albicans and Aspergillus niger because you want to find in the end the Total Aerobic Microbial 
Count and that includes yeast and moulds as well, so you must test the medium using yeast and 
mould as the test micro-organisms. 
 
Those were the two comments I wanted to make. 
 
Dr Lothar Bomblies: Is it false to make one mean count out of these two different media for 
yeast and moulds because you have a count on Sabouraud-dextrose and a count on casein? 
 
Dr Hans Van Doorne: you should not do that. Our definition, and that’s what we agreed upon, 
is that from now on we are going to work with Total Aerobic Microbial Count and Total Yeasts 
and Moulds Count. Those are the two counts that we have to consider from January 1st 2007 
onwards. You cannot make an average of that. 
 
Prof Henning G. Kristensen: Any other comments? 
 
Dr Klaus Haberer I just have a comment to Dr Renaud Jonquières. You referred to gold 
standards to test the media against. To my knowledge such a gold standard is defined by each 
company, and only valid within the company. There is no universal gold standard and it is 
difficult for the individual user to refer such a gold standard. 
 
Dr Renaud Jonquières: This is clear. It’s something that must be applied in each company. 
We have the chance to manufacture many millions of plates. We always have TSA reference 
plates in our pockets and so we feel it’s important to use them as gold standard but I don’t 
claim it’s as easy when you are a pharmaceutical manufacturer. 
 
Prof Henning G. Kristensen: Thank you. 
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Session I: Microbiological contamination of non-sterile products: 
The new internationally harmonised chapters of the Ph. Eur. 

The implementation programme for the new chapters 
Ph. Eur.: Mr Peter Castle, Secretary to the European Pharmacopoeia Commission 

 
I had my chance this morning to speak about the implementation in Europe where I dealt with 
it as part of the regulatory environment and I don’t have any slides for this talk. What I would 
like to make are three very short remarks which have occurred to me during the day from 
questions that have been made on presentations.  
 
One of the questions, in the European Pharmacopoeia we will have this situation where the old 
methods and the new methods will sit together for a number of years. We will eventually 
remove the existing methods, but there will be a transition period where the two are together. 
The question was asked whether the two sets of methods are equivalent. Are they considered to 
be equivalent? 
 
We have made no statement in the European Pharmacopoeia that these methods are equivalent 
and we will not make a statement about the equivalence of these methods. I think I can safely 
say that the assumption in the group of experts, when we were working on these methods, was 
that in fact they are equivalent. We are not going to see different results because we are 
changing the methods, although the changes seem rather radical. You can quote me on that 
except that you have to quote me completely in saying we make no official declaration but the 
feeling is that they are equivalent. 
 
Why do we feel that they are equivalent? We have over a hundred monographs in the European 
Pharmacopoeia with acceptance criteria for microbiological quality. We did not run formal 
studies to compare the old and the new methods on those and that will not surprise you, we 
would not have been able to do that. However, the methods that we have now are very similar 
to the methods in the USP and you can look at the monographs and you will see that the limits 
are the same for all of substances. So, it would appear that there are not going to be any 
problems. Group 1 has reviewed all of those monographs and we will publish proposals in 
Pharmeuropa. You will see that the limits are really not changing. Of course we have to 
express them with the fungi separately. But that is a difference in the means of expression 
rather than trying to give a difference in the quality level. 
 
So our belief that the methods are equivalent has enabled us to revise those monographs. 
However, it is not a formal acceptance of equivalence. If you look at the consequences of that 
for your work, if you wanted in fact to move over to the new methods straight away, what does 
that mean to you? If the method is being used for a substance that is covered by a monograph 
of the European Pharmacopoeia then the regulatory authority would be entitled to ask you to 
demonstrate equivalence. Now I don’t know whether they would do that or not. Formally you 
couldn’t in fact say that the European Pharmacopoeia allowed you to move over without 
demonstrating the equivalence of the methods. 
 
If you are dealing with a substance that is not covered by a monograph in the European 
Pharmacopoeia and want to use the new methods, then of course there is no need to 
demonstrate equivalence because that substance is not covered by the European 
Pharmacopoeia. 
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When it comes to preparations, Chapter 5.1.4 is an information chapter. If you choose now to 
move over to the new methods then of course you can also move over to the new criteria in 
Chapter 5.1.4 and that was one of the reasons for keeping the two methods in there. ICH asked 
us to harmonise these chapters in a timely fashion because many companies want to have one 
specification for microbiological quality valid around the world. That means that they will be 
able to do that for their preparations, by moving over to the new methods, which will be valid 
in all three regions from 1st October 2007, because that is when the Japanese Pharmacopoeia 
will come into force. For preparations there will be no need to demonstrate equivalence. 
 
There are cases where you can use the existing or harmonised methods. I think you have to 
realise that the existing methods are linked to the existing criteria in Chapter 5.1.4 and the 
harmonised methods are linked to the harmonised criteria in chapter 5.1.4, so you can’t do a 
pick-and-mix between the 2.6.12, 2.6.13 and 5.1.4. The two go together. 
 
Finally I would just like to say something about PDG monographs. I told you this morning that 
we have signed off thirty monographs of the sixty that we have on the PDG work programme. 
Many of those monographs are harmonised by attribute which means that in some cases we 
have declared that a particular attribute is not harmonised and a number of those monographs 
do contain in the European Pharmacopoeia and the United States Pharmacopoeia requirements 
for microbial contamination and whenever that has happened in a PDG monograph we have 
always declared that to be a non-harmonised attribute because the methods were not 
harmonised. Now, the expectation from the European Pharmacopoeia is that now we will go 
back to those monographs and eliminate one on harmonised attribute by putting into the 
monographs harmonised acceptance criteria for microbial contamination. 
 
My understanding is that the Japanese Pharmacopoeia will not include acceptance criteria for 
microbial contamination in the monographs. It is more considered to be a question of GMP 
than to be a compendial matter. So that one of the results of this harmonisation will be that we 
can go back to some of those signed-off monographs and extend harmonisation. 
 
Those were the three points which occurred to me. I know it’s a bit complicated, this business 
about equivalence and use of existing or harmonised methods. I hope I have been clear enough. 
If not we can look at that during the round table discussion. 
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Abstracts 
The Microbial Limits Tests have been published in USP 29, Supplement 2 with an effective date 
of August 1, 2007.  As of this time, this situation will require all manufacturers to have the new 
methods in place for products sold in the USA by that date.  An additional factor to consider is 
the “non-mandatory” chapter on microbial attributes (USP <1111>; EP 5.1.4) which 
recommends the determination of the significance of other microorganisms in the non-sterile 
preparation.  This recommendation is in line with long-standing FDA policy on “objectionable 
organisms” and should not be overlooked. 
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Thank you chairman for your kind introduction. It is a great pleasure for me to be here. I am 
very grateful to the European Directorate for the Quality of Medicines (EDQM) for inviting me 
to this Symposium. My given subject is to speak on “the implementation programme of the 
Japanese Pharmacopoeia (JP) for the new harmonized chapters on Microbiological Quality”. I 
also would like to introduce the history and the latest Fifteenth Edition of JP. 
 
First of all, I will speak about the brief history of JP. The first edition of JP was published on 
June 25th 1886 by the Japanese Government and implemented on July 1st,1887. JP has already 
had the history of 120 years. 
 
Pursuant to Provisions of Articles of the Pharmaceutical Affairs Law of Japan the latest 
Fifteenth Edition of JP was published on March 31st 2006, this year. It contains 1483 
monographs, with 69 General Chapters and 30 General Informations. In recent years, JP has 
been periodically revised 3 times in five years. 
 
Main policies of JP on the preparation of new edition (JP15) were: 
• increase in monographs for medically important pharmaceuticals, 
• rapid and timely partial revision, 
• promotion of international harmonization,  
• ensuring transparency of the revision process and promotion of JP to public, 
• introduction of “the state of the art” analytical methods and establishment of a uniform 

system for reference standards. 
 
Other factors to be taken into consideration include:  
• flexibility in setting Specifications in some monographs: Application of the concept “certain 

test is specified separately” when a common test and acceptance criteria cannot be set 
rationally, 

• publication of JP in Japanese and English on the Website for global access URL: 
htpp://jpdb.nihs.go.jp/jp14e 

• a more User-Friendly JP, that is, to adopt terms and expressions understandable to people 
unfamiliar with pharmacopoeia, 4) further utilization of “General Information” that can be 
more flexible, rapid and easily up-datable to include additional information giving more 
accountability and complement to the existing JP articles. 

 
Next, I would like to introduce the Committee and Expert Committees on JP.  
The Committee on JP is responsible for policy planning and decision making, which is 
organized in accordance with the recommendation of the Pharmaceutical Affairs Food 
Sanitation Council (PAFSC) of the Ministry of Health, Labour and Welfare (MHLW). And 
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there are 15 Expert Committees, 1 Sub-committee and 3 Working Groups in the 
Pharmaceuticals and Medical Devices Agency (PMDA). PMDA is an incorporated 
administrative agency that was established in 2004 by a law.  PMDA conducts almost all the 
scientific and technical evaluations and reviews on drugs and medical devices. About 150 
experts are from National Institutes, Universities and others. And some observers from Tokyo 
and Osaka Pharmaceutical Manufacturers’ Association and other interested parties participate 
in the discussion of expert committees. Each committee meets every two months. 
 
On the next two slides you can see two charts. The first one is the organization  of JP Expert 
Committees. There are 15 Expert Committees including Steering Committee, 1 Sub-committee 
and 3 Working Groups in PMDA. The new harmonized chapters on Microbiological Quality 
are discussed in Biological Tests Committee. And I am a member of this Expert Committee.  
 
The second one shows new system of establishing JP. Before the creation of PMDA, MHLW 
was the sole secretariat of a number of expert committees for JP in the governmental advisory 
council. Now, the role of the Council is limited to establishment of general policy for JP, 
selection of drug substances and preparations to be included and final approval of draft General 
Chapters and Monographs. All the intermediate process in development of JP are conducted in 
about 20 Expert Committees in PMDA, which are transferred from the Council. In the case of 
development of monographs, PMDA requests a company, usually, the license holder of 
proprietary medicines, to submit the first draft and this draft is to go through a review within 
the Secretariat. Then, the secretariat’s draft is submitted to one of the Expert Committees 
according to the category of the drug. The final drafts are reported to MHLW and are to be 
discussed and approved by the JP Committee in PAFSC.   
 
Now, I would like to move to my given subject. JP’s Implementation programme for the new 
harmonized chapters on Microbiological Quality is as follows: 
• JP’s Expert Committee on Biological Tests has completed translation to Japanese of the 

harmonized texts. 
• JP will print them in JP Forum (Vol.15-4) in November, 2006 for official review. 
• JP will publish them in the Supplement  to the Japanese Pharmacopoeia,  

Fifteenth Edition at the end of September, 2007. 
• Enforcement day will be October 1st, 2007. 
JP’s publication contents on Microbiological Quality are totally same as the harmonized texts. 
 
Finally, I would like to introduce the challenge of JP toward the future. One is to be the Bible 
of quality of medicinal products for regulator, industry and academia. Other challenge is 
increase in new monographs, analytical methods and general information. And the other 
challenges are to promote rapid and timely revision and international harmonization. JP will 
make every possible effort toward the future. To obtain a successful outcome of the 
international harmonization programme with EP and USP is a continuous challenge of JP.  
 
Thank you very much for your attention.  
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Session I: Microbiological contamination of non-sterile products: 
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ROUND TABLE DISCUSSION: 
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Dr Michael Morris, Chair of the European Pharmacopoeia Commission, Prof. Dr. Henning G. 
Kristensen, Chairman of Group of Experts N° 1 on Microbiology of the European 
Pharmacopoeia, Mr Peter Castle, Secretary to the European Pharmacopoeia Commission 
(EDQM, Council of Europe), Ms Vivienne Christ, Therapeutics Goods Administration 
Laboratory (AUS), Dr Scott Sutton, Vice-Chair, USP Microbiology Committee of Experts, Ms 
Michiko Sekiguchi, Japan Food Research Laboratories (J), Dr Bryan S. Riley, U.S. Food and 
Drug Administration (USA) 
 
Prof H. G. Kristensen: The title of this round table is “The Implementation Programme for the 
New Chapters’, so it will first of all be a follow-up of the three presentations we just heard 
from Europe, the United States of America and Japan. Next, going through the programme for 
today, I think that all aspects of validation are suitable for the programme. We won’t have a 
long roundtable discussion but I wish to make sure that you in audience also have replies to 
your questions. For me it’s important that if you have questions, general or specific, for the 
panel members, that you have a chance also to raise them. 
 
What I will do now is turn to the members of the panel and in particular those of the panel 
members who have not just presented implementation programme to ask if they have additional 
comments to make on this programme. I therefore wish to turn to Dr Bryan S. Riley as a Food 
& Drug Administration (FDA) representative. It is always interesting to hear what other 
viewpoint the FDA have. 
 
Dr Bryan S. Riley: I just have a few from listening to today’s presentations. I guess a few 
things have come to my mind as far as how the FDA will deal with this. What I will say is that 
we do not have the manpower, or the investigators, to go out to every facility and look at all 
your procedures to make sure you are using the new Ph. Eur., USP or whatever chapters. As 
you’ve heard today you should start planning for using the new harmonised chapters. If you 
have a new product you are planning today it would make sense if you are going to use a 
compendial method to use the new harmonised methods. It would make approval and 
marketing around the world, at least in the three regions, simpler to do that. Again I think from 
a risk-based perspective it is not a high priority for us to go from facility to facility to look at 
these procedures and make sure you are using the up-to-date procedure that came out last week 
or something.  
 
Again planning for using the new chapters is a good idea to start at this point if you haven’t 
already started doing so. It is not time to start panicking at this point and worry that we’re 
going to swoop in and seize products. I think that was my only general comment at this point. 
 
Prof H. G. Kristensen: The three chapters are the result of the PDG pharmacopoeial 
discussion group of International Harmonisation. The chairman of the European 
Pharmacopoeia Commission is also a member of ICH Q4B. What do you think about the 
implementation? 
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Dr Mike Morris: I’m not sure which hat I’m wearing here, but I suppose, first of all, I have, 
just leaving my regulator’s hat on for a moment, I have a similar line of view to what Dr Brian 
S. Riley has just said. It does make sense for companies developing new products to implement 
the new methods once they become in place. We’ve heard from the three pharmacopoeia 
speakers that 2007 is going to be the time when all three pharmacopoeias will have adopted the 
new harmonised texts and as one of the speakers mentioned today it’s nothing that you didn’t 
know about. It’s been on the horizon for at least six years since the initial publication of the 
proposals which have been refined on a couple of occasions, but which have certainly been in 
the public domain for the last couple of years. They were signed off after some unfortunate 
delays at the end, but they were signed off in November 2005 and will become official in 
Europe as you have heard from 1 January 2007 in Europe, 1st August 2007 in the United States 
of America and 1st October 2007 in Japan. At that point we will then have published 
harmonised chapters and I guess that should bring us to stage 7 at the Seven-stage PDG 
process. What is now important from the harmonisation element, from the ICH perspective, 
speaking now as a member of the Q4B ICH harmonisation group, is that Q4B needs to look at 
these published texts as soon as possible.  
 
I haven’t seen the final published text in the other pharmacopoeias but we would hope that the 
text which are eventually published will be as close to, if not identical, to the draft harmonised 
text that we’ve seen published. In other words that harmonised text has to be published in each 
of the three pharmacopoeias. It has been published in the European Pharmacopoeia as of 
Supplement 5.6 and the language is identical with the language in the harmonised text. 
Hopefully the same will apply in the other two pharmacopoeias which will make therefore the 
job of Q4B a simpler one. We can add, hopefully at that point, the microbiological chapters to 
one of the successes of the harmonisation programme and declare, as a group, that the three 
pharmacopoeias have an interchangeable, completely acceptable method, which will then 
facilitate a single test being accepted in the three regions by all three groups of regulators, 
fulfilling at the same time the legal requirements which we in Europe have compliance with the 
European Pharmacopoeia.  
 
As I understand there is a similar requirement in the United States. Hopefully together those 
things will come along in line and by the end of 2007 we should be able to move towards that 
declaration of harmony. We, as the Q4B, haven’t actually looked at this output yet, so we need 
to work on that fairly soon.  
 
Those were the main things I wanted to say. I think we’ve heard in terms of implementation 
from the different experts today, going back to the regulatory perspective that it would make 
sense to see companies developing new products using the new methods where applicable. The 
long change over period within Europe, means that companies will need to consider moving 
forward to using the new method at some point and that’s going to mean some validation work, 
that’s inevitable, but there is time to have that done going forward in terms of dealing with the 
new monographs. I’m not sure yet whether it’s going to require variations to be submitted for 
existing products. I guess from the present regulatory system that that will be required. 
However, now is maybe the time we could do something, since the variation regulations in 
Europe are up for revision again. Maybe now is the time we could see if there’s any way in 
which a smooth transition could be facilitated. This is purely speculative, I have not discussed 
this with anyone else, but it is an opportunity. 
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Prof H. G. Kristensen: Thank you Dr Mike Morris. On the step 7 of the ICH programme, in 
Europe we have sign-of and we’ve just heard from Ms Michiko Sekiguchi from Japan that in 
the Japanese Pharmacopoeia it’s been published directly and in the USP too. 
 
Dr Sylvie-Guyomard-Devanlay, you are representing industry today. Do you have any further 
comments? 
 
Dr Sylvie Guyomard-Devanlay: So first we know that the implementation of the new texts in 
our laboratory will be a very big workload in the short term but we also know that this is the 
price to pay to have only one test for the future, so in the long term we will be grateful. 
The second point is that even if the texts are more detailed than before in chapters 2.6.12 and 
2.6.13 there is still room for different interpretation and for the future we should take care to 
have the same response to the questions through the web site for example. I know that during 
discussions we had at the coffee break, we do not know exactly where to put the test micro-
organism for growth promotion. Directly in the first dilution of the product, in the last dilution 
of rinsing, etc? If we discuss this, many people do not understand the same thing, which is why 
we really should have a harmonised response through the web site. 
 
My only other comment is that this is a very fruitful symposium. 
 
Prof H. G. Kristensen: Thank you. Now I will turn to the audience to see if you have any 
comments or questions on the implementation of the tests. Please don’t hesitate. 
 
From the floor: It was thought in the beginning that it is advisable at least for new products to 
implement as soon as possible the approach which is written in the harmonised chapters. Now I 
heard some level of uncertainty in the presentation of Mr Patrick Louis who said, “ here 2010 is 
probably the year of changing only to harmonised chapters, that criteria are published now for 
information and it is the responsibility of global authorities if they accept them or not.” So my 
question is, does there exist any doubt about the position of regulatory agencies to these revised 
chapters in Europe. It looks like the transition period should be about three years for the 
possibility to change from old methods to the new ones for the whole portfolio for our 
producers for example. I’m not sure if it’s enough. Maybe some registration cycles of some 
products is longer than three years. I would be curious about stability data. If  authorities will 
require some data for stability studies got from existing or harmonised chapters. Sometimes 
some data can be missing for the moment.  
 
That is my question and comment with regards to the implementation schedule. 
 
Prof H. G. Kristensen: For the same reason as you ask, we wanted to have a group in the 
panel representing the European Agency for the Evaluation of Medicinal Products (EMEA). 
Nevertheless the European Pharmacopoeia Commission made a proposal to the Quality 
Working Party on the transfer from the old methods to the new ones and it was accepted 
completely. I wonder if Mr Peter Castle can reply to this? 
 
Mr Peter Castle: Yes. The plan that I presented this morning was submitted to the Quality 
Working Party and I understand that the QWP approved the plan. They find it suitable. 
However, there has not been a formal public statement from the Quality Working Party to that 
effect and I don’t know whether they will make such a statement. With another harmonised 
chapter on the uniformity of dosage units the Quality Working Party did make a formal 
statement on their website about interpretation of that text and how it was to be applied. I think 
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it would be very useful if they could make a similar statement regarding the microbiological 
quality. Since they have given approval of it within the committee, but of course the debates of 
that are not public, it would have to be on the website. 
 
Mr Patrick Louis said that 2010 is the probable date. We mustn’t try to pre-empt the decisions 
of the European Pharmacopoeia Commission. Our plans are that we will present them to the 
Commission in November 2007 and we hope and presume that the Commission will adopt 
them, but of course the Commission decides, we don’t, we propose. It couldn’t be earlier than 
that. If we ran into problems with some of the monographs it could be later.  
 
I think the other questions you raised rely on the reasonableness of regulators and I do think 
most of the regulators are reasonable from that point of view.  
 
Prof H. G. Kristensen: Thank you for that answer. Any other questions? 
 
Dr Nora Fitzsimons: I just found it a little bit confusing to know exactly how much sample to 
take for bacteriostasis, fungistasis testing where we are looking for the recovery of the cultures 
in the presence and absence of product. So, it would seem to me the best practice that you use 
the same amount that you use for routine testing and we are told you take 10 g or 10 ml of 
product unless otherwise stated and then you make a 1:10 dilution of this. If for routine testing 
we were using a pour plate method, then we are told to take 1 ml in two plates for each medium 
and then this would represent 0.1 ml or 0.1g of the product. Whereas then for the bacteriostasis, 
fungistasis testing, the instruction is to take the amount of sample, preferably equalling 1 g of 
product. However, if routine testing is done with the membrane filtration method, you can filter 
the whole 1:10 dilution. So, say you have taken your 10 g or 10 ml of product you make 1:10 
dilution, for a total volume of 100 ml. You filter all of this and perform three rinses of the 
membrane. Now you have taken 10 g of product. For me it is confusing to know what you 
should do. Can somebody clarify please? 
 
Dr Scott Sutton: Yes. I’m afraid you’re not going to like my answer very much, but I’ll give 
you an answer. How many challenge micro-organisms are you planning on using?  
 
Dr Nora Fitzsimons: At the moment we would use the seven cultures specified in the 
compendial requirements. 
 
 
Dr Scott Sutton: So, you have seven challenge micro- organisms? You have 10g per filter? 
Ten times seven is seventy. You wish to do three replicates? You’re using up a lot of material. 
 
Dr Nora Fitzsimmons: Yes and it’s very expensive. 
 
Dr Scott Sutton: With the pour plate it’s a bit easier because you’re validating a ratio or 
product to diluent, rather than a total amount that’s passing through the filter. So you can cut 
back if you can figure out a way to do pour plates and use up less material.  
 
Prof H. G. Kristensen: Yes. Thank you. Next question. 
 
Dr David Page: A question with regards to implementation from a registration perspective. 
Obviously, for implementation of new methods we have to ensure that the boards of health and 
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regulators agree to these new methods, which is through variations for each product for each of 
the markets. Certainly for European submissions this is required. I suppose my question is both 
for an Australian and New Zealand perspective where the enterobacteria test is concerned. 
Would that require a variation as well because of the change in title of the method as well as 
the specifics of the test. Also from a US perspective, will the New Drug Application (NDA) 
need to be amended in order to include chapter <62>? 
 
Ms Vivienne Christ: The first question was addressed to the Australian, New Zealand 
situation. At the moment I can only speak for the Australian situation.  Presently, it is expected 
that you would comply with the current Pharmacopoeial method as it is updated. At the 
moment it is the British Pharmacopoeial method, so the onus is on the manufacturer to actually 
ensure that they comply with the current pharmacopoeial methods. So you need to keep up to 
date. You don’t actually need to notify us of a method change that meets the current 
pharmacopoeia and it is not a change in registration if that is what is currently required by the 
TGA.  Now we haven’t actually addressed that situation within the new agency, but I expect 
that it will be similar; seeing as how we are also changing from a process of consulting industry 
about adoption of the British Pharmacopoeia every year before we gazette it.  It is proposed 
that if you are following for example the US Pharmacopoeia, you are meant to follow that 
method from the time it is published in its country of origin and so that is being rolled into this 
acceptance of multiple pharmacopoeia by the new agency. If you are following the European 
Pharmacopoeia it will be whenever that is published and its implementation date. So, yes if the 
dates are different, they will be different. However, you don’t actually have to put in a change 
of registration. If it was a manufacturing change, yes, but not a change in method to meet the 
current pharmacopoeia. Did that answer your question? 
 
Dr David Page: Yes. I suppose my question as well is that we will have, for the Australian 
market,  tests specified in the authorisation which will include the test for the presence of 
enterobacteria. Now when these become harmonised that will become of the test for Gram- 
negative bile tolerant bacteria, but if there’s a 100% compliance requirement to the marketing 
authorisation, do we have to do the test for the enterobacteria or the other one, or both? 
 
Ms Vivienne Christ: If I’ve understood you correctly, you don’t have to actually do any of 
those tests for batch release, but your product needs to comply.  From a GMP point of view you 
need to have assurance that your product would comply with the limits if tested. I think we 
have discussed here today that you don’t have to follow the pharmacopoeial method if you 
don’t wish to, but you need to be sure that your product would comply.  
 
Dr David Page: I’m not specifically referring to the pharmacopoeial methods. It’s more what’s 
specifically stated in the marketing authorisation, what’s registered with the market. 
 
Ms Vivienne Christ: For example, we have products on the market which we call 
‘grandfathered’ - they are twenty/thirty years old. They are meant to comply with the current 
British Pharmacopoeia at the moment in Australia. What is in the registration papers is thirty 
years old, but they are meant to comply with the current microbial attributes, whatever that is, 
or the current test for sterility. You are meant to update your methodology as the 
Pharmacopoeia changes and is adopted. That is part of GMP - keeping up with the current 
pharmacopoeial method. The only case that you would actually notify the agency of change is 
if there is a special condition, a special concession when you initially register the product and 
you want to change it. For example, if in the case of preservative efficacy you didn’t comply 
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with criteria A or B - you had a special dispensation for whatever reason and you wish to 
change it - then you would need to notify us.  
 
Prof H. G. Kristensen: Thank you. 
 
From the floor: With regards to the additional chapter in the USP, chapter <62>, whereas 
traditionally registrations would have said testing was the <61>. Now there is an additional test 
and does the registration need to be updated to include that? 
 
Dr Scott Sutton: That’s an excellent question and I’ll pass it over to the FDA reviewer in the 
panel. 
 
Dr Bryan Riley: That’s a good question. I hadn’t thought about the additional chapter number. 
We would probably expect you to update your application. I would think an annual report 
would be adequate because it’s exactly the same test it’s just been split into two chapters, so it 
would not require a supplement in my opinion. If you had to do anything because of the change 
in the method to indicate that it’s acceptable, it would not require a lot of data or anything like 
that, just notification that you’ve changed it to this method and that’s about it. It should not be 
anything large, a page, two pages in your annual report for that product because we would be 
overwhelmed with supplements if every manufacturer had to do this for every product and we 
don’t want that.  
 
Prof H. G. Kristensen: Another question? 
 
Dr Nora Fitzsimmons: Actually instructions from our Head Quarters in New Jersey have been 
that we are to follow the method that has been filed in our licenses for the product. So I’m just 
wondering now, are we to follow what is in the Pharmacopoeia, because we have never 
actually stated that we are following exactly USP, Ph. Eur. for one particular method. We have 
filed this method and for many years and after many audits from regulatory authorities all over 
the world they have accepted this method. 
 
Dr Bryan Riley: I would say for the United States you should do what’s in your application, 
regardless of what’s in the Pharmacopoeia. That’s the method you should be using. If you 
change that method then you tell us, there’s no reason to change just because the 
Pharmacopoeia has changed. Again the pharmacopoeial method is a reference method. If the 
product were seized or there was a problem, we would test it with the pharmacopoeial test, but 
you don’t have to do the pharmacopoeial test if you don’t want to.  
 
Dr Scott Sutton: One note of caution on that. I will reverse my position. If your regulatory 
affairs people decide that it would be easier to get the application approved by stating that you 
follow USP, that’s a completely different situation than if you said you were going to be 
following this particular internal SOP for that. Is that fair, Brian?  
 
Dr Bryan Riley: Generally what people say is ‘which version of the USP test”, USP 26 or 
whatever and that’s what we would hold them to generally. They should update that 
occasionally but if that’s what it says that’s what they should do. 
 
Prof H. G. Kristensen: A new question? 
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Mr Geert Verdonk, Organon: I have a question about the methods of suitability testing. Like 
a lot of companies, we have hundreds of products, so the work coming to us is really a lot. My 
question is, can we use our microbial knowledge in this validation? To state that we know of 
products that don’t give problems with our current methods and allow us to use those new 
methods without validation or is it simply black and white and you have to validate all three 
batches with those new methods? Is there some space? This is important for us and a lot of 
people I think. 
 
Dr Bryan Riley: May I summarise your question to make sure I have understood?  You have 
current methods which use certain selective differential media, you have new methods with 
completely different media, frequently different incubation temperatures and times and you 
wish to state that the validation studies with the old media and the old incubation temperatures 
are good on completely different media with different incubation temperatures? Is that what 
you’re asking? 
 
Mr Geert Verdonk: My question is, I know that I have products that don’t inhibit my tests and 
I don’t expect that product to inhibit the new test because I think that the methods developed 
are good and will not give any problems with our new strains. 
 
Dr Scott Sutton: For me the phrase ‘career-limiting decision’ keeps coming to mind. If you’re 
wrong and the auditor disagrees with your evaluation this could lead to a very unpleasant 
situation. In my mind it would be a very difficult thing to justify. Maybe I’m seeing this 
incorrectly? 
 
Dr Sylvie Guyomard-Devanlay: I think that for an enumeration test as a new chapter there is 
no difference. There is just a difference of expression of result. So for the enumeration test I 
don’t think we have to revalidate because it is exactly the same methods, you just have to 
change in your analytical procedure the way you express your results. You have now a total 
viable count with no bacteria from a European point of view. So you just have documentation 
to change. But for the Chapter 6.2.13 the methods are very different, so for me you should 
revalidate completely for each product because there are too many risks to be sure that the 
product will not inhibit the growth. 
 
Mr Geert Verdonk: It is not a question of risk of the interaction of the product with the media. 
That’s not a risk. 
 
Dr Scott Sutton: I hesitate to say GMP, but I do wonder if perhaps having the document to 
cover your procedure might not be a bad idea. Just to have the data on file to demonstrate that 
yes in fact to at least a matrix, some sort of matrix approach in the beginning at least, to 
generate some in-house data showing that in fact you are correct, there are no problems. One 
concern that I have, we heard some rumour this morning that one or two of the media in the 
current test might not be optimal. There might be other surprises waiting for us. 
 
Mr Geert Verdonk: That means that validation of the new methods is not done.  
 
Ms Vivienne Christ: I think I would be revalidating - particularly the selective 
presence/absence media because I think you will see some surprises there, as we’re starting to 
see and it is very early days. You certainly need to revalidate those tests. You can take a risk 
managed approach to the total count, because the methods and media are not that different, but 
the other media are very different and you don’t know what interactions you are going to have 
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between your media and your product and the micro-organisms. I will be revalidating and am 
in the process of doing it. It is a big job I agree and as a regulatory laboratory we actually have 
to validate every product we take as samples because we just don’t have the full history of the 
product. I agree it’s a big job. 
 
Dr Diane Younker: What’s being discussed down here right now is somewhat contradictory to 
what I’ve been hearing at other conferences where people talk about product grouping for 
example. Maybe this is a different issue which will come up tomorrow, but in the context of 
validating a product that you’d like to use a rapid method for, what a number of our customers 
have done and I have spoken to Dr Brian Riley about this, is placing similar products in groups 
and you validate perhaps one member of that group. My impression is that that is a satisfactory 
to validate for an alternative microbiology method. Yet what is being said today is that you 
must completely validate each and every product. So I guess I’m a little confused as to how to 
balance these two different sorts of impressions. 
 
Ms Vivienne Christ: I’m happy to answer that. I don’t think that is what we’re saying. There’s 
nothing wrong with grouping products, providing you can justify those groupings and I think 
that is what Scott Sutton just spoke about – a matrix approach. It’s the same sort of thing, 
where you are grouping similar products. You might take the most concentrated in a range of 
the same product. There’s nothing against that, but you will have to consider that carefully. 
We’re not saying that you have to do every single product, but you need to revalidate and 
ensure that you have covered all the various aspects and if you can group products, of course 
group them. 
 
Prof H. G. Kristensen: We had today two different speakers on what we have to validate in 
2.6.12 and 2.6.13. If any of you have a comment on this question now? 
 
Dr Hans Van Doorne: I feel a little bit challenged but I can completely agree that if you can 
design matrix or bracketing approach, then I would certainly go that way. 
 
Mr V’Iain Fenton May: there is one other comment I would like to make. Not everything is 
different of course and the other question is, where do we look for and what is in the situation 
that really has to be looked at very carefully. I am convinced you need to really look at what 
you are doing and understand what you are doing. If you have a completely new medium like 
we discussed for the Mannitol salt medium for Staphylococcus. It’s clearly something you need 
to look for if you are missing something that’s coming out of your product or your raw 
materials. This is something you really have to validate. On the other hand the point is that you 
really need to understand, if these products have a similar origin, if you see the same the micro-
organisms in your raw materials, you do not have to go to every end product and now look at 
each end product and not taking the information I have got from previous tests. So I don’t think 
it’s as easy as that to say that you have to each and every test or you can do grouping. It’s as 
usual, you need to use your brain. 
 
Mr Geert Verdonk: That’s what I want to hear. 
 
Dr Paul Priscott: I became a little confused because I understood where Dr Lothar Bomblies 
was coming from with his question on yeast and mould counts and then I became more 
confused when Dr Hans Van Doorne answered him. My question is this, why do we use the 
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Candida and the Aspergillus to validate the casein soya digest agar if we’re not going to take 
into account those micro-organisms in the enumeration count?  
 
Dr Hans Van Doorne: The answer is because you are incorporating them into your 
enumeration account and we have now the Total Aerobic Microbial Count and that is the count 
of bacteria, yeasts and moulds all together and if you’re going to use the medium to count those 
micro-organisms you will have to validate them against those micro-organisms.  
 
Dr Paul Priscott: Excuse me, but I thought you said that you disregarded any counts that were 
going to come up on the casein soya agar and only include the Sabouraud dextrose? 
 
Dr Hans Van Doorne: If I said that then I must apologise but I hope I didn’t say that because I 
would then increase confusion in this hall. No in the present situation we have the Total 
Aerobic Microbial Count and we have the Total Yeast and MouldS Count. The total yeast and 
mould count is the count on Sabouraud dextrose agar and only in the situation where you run 
risk to reject a batch then you may use Sabouraud dextrose with antibiotics to suppress growth 
of bacteria.  
 
Dr Paul Priscott: Sorry, I am still confused. 
 
Dr Scott Sutton: There was ambiguity in the procedure before over what was total yeast and 
mould and what was total aerobic microbial count. Some would take the casein soya digest agar 
and if it was obviously fuzzy throw it away. On the Sabouraud dextrose if it turned out to be 
Bacillus subtilis, which it occasionally was, that colony was discarded and not counted. The 
intent was to simplify the procedure and reduce the ambiguity.  
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Session II: Alternative methods for control of microbiological quality: 
How to facilitate their regulatory acceptance 

Historical background 
Dr Emmanuelle Charton, Principal Scientific Officer, EDQM/Council of Europe 

 
 
Dr E. Charton’s slides are available on page 1 of the Microbiology Symposium, 
Session II: Part 1 Slides 
http://www.pheur.org/site/page_601.php 
 
 
 
The aim of this presentation is to give a historical background for the writing of the Ph. Eur. 
chapter on Alternative methods for control of microbiological quality. I have listed on slide 4 
the general chapters of the Ph. Eur. which describe microbiological tests and assays. All these 
techniques involve (1) the culture of micro-organisms and (2) the observation of the cultivated 
micro-organisms. Cultivation of micro-organisms started at the end of the 19th century, when 
Louis Pasteur, in his experiments on fermentation, was the first scientist to disproof 
spontaneous generation. About 20 years after, Koch and Petri were the founders of culture 
techniques. The culture media described in the Ph. Eur. are often almost a century old: the Mac 
Conkey agar, described in the test for specified micro-organisms for the detection of E.coli, 
was first described in 1905. The sterility test relies on the observation by eye of microbial 
growth in fluid culture medium. Observation using a microscope was first made by A. van 
Leeuwenhoek in the 17th century. This Dutch scientist was able to observe protozoa, bacteria 
and fungi as shown on the slide for this hay infusion. The most commonly used staining 
technique was set up by Gram in 1884. 
 
Realising that there was a big gap between the microbiological methods described in the Ph. 
Eur. and the modern methods employed in the 21st century in advanced microbiology 
laboratories, the EDQM organised an international conference in Copenhagen in May 2003. 
During the conference, representatives from the industry, from media manufacturers and from 
USP/JP/Ph. Eur. had the opportunity to exchange views on the situation. The main conclusion 
from the conference was that there is a need for recognition from European regulatory 
authorities and from the Ph. Eur. At several occasions during the conference, speakers as well 
as participants recommended that Ph. Eur./regulatory authorities read PDA Technical report 33. 
 
The message was strong and the Ph. Eur. decided to create a working party called “MMM” 
(Modern Microbiological Methods) to look into the matter. The members of the working party 
came from different horizons: pharmaceutical industry, university, official control laboratories 
and contract testing laboratories. The MMM Group met for the first time in October 2003. 
Most importantly, the scope of the chapter was defined: to encourage the use of MMM, both on 
the side of manufacturers and of licensing authorities. It was also decided that the chapter 
should not hinder progress and should be written in such way that if new techniques appear that 
are not yet described, they should also be used. Finally, it was decided that the chapter should 
not re-invent the wheel: PDA and USP had already worked on the subject: what had been 
elaborated should be imported as such in the Ph. Eur. chapter. During this 1st meeting, the 
Group also decided on the structure of the general chapter. It would include a part describing 
the basic principles of MMM. It would be followed by a general part on validation: this part 
would be based on USP chapter <1223>. It would include specific validation 
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recommendations, using most advanced methods as specific examples. It would also contain a 
chapter on innovative media: for this, external experts were needed (media manufacturers). 
After the meeting, each expert committed to write a specific part of the chapter. EDQM got into 
contact with media manufacturers, USP and JP in order to exchange views on the project. The 
MMM Group met again in April 2004. During this meeting, a consolidation phase was 
achieved. Harmonisation of style was necessary, because different authors had written the 
different parts. For a specific technique (ATP bioluminescence), the validation had been written 
in such detail that the Group decided to keep the protocol in an annex as a useful example. At 
that stage, EDQM consulted JP, which contributed into the improvement of several parts of the 
chapter describing DEFT, as indicated in green on the slides. The protocols refer to techniques 
elaborated by Prof. Nasu and his colleagues, from Osaka University. As mentioned before, 
USP contributed into the writing of the chapter by providing the part on validation 
requirements. 
 
The MMM chapter was published in Pharmeuropa 16.4 (October 2004) for comments. During 
the enquiry, 150 comments were received, which testified that the chapter interested a lot of 
readers. Comments received were from National Pharmacopoeia Authorities (in Europe), 
pharmaceutical industry (in Europe and the USA) and from a manufacturer of culture media. 
The responses were overall very positive and welcomed the introduction of such chapter. In 
April 2005, the MMM working party went through all the Pharmeuropa comments and made 
proposals for change based on these comments. A final text was proposed for adoption by the 
Ph. Eur. Commission. The Ph. Eur. Commission adopted the text in June 2005. This was a 
major breakthrough for the MMM Working Party. The chapter has been published in 
Supplement 5.5 of the Ph. Eur. (publication on 1 January 2006, implementation on 1 July 
2006). The working party on MMM is gratefully acknowledged for its excellent work. 
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Session II: Alternative methods for control of microbiological quality: 
How to facilitate their regulatory acceptance 

Where USP and JP stand with chapters on rapid microbiological methods 
USP: Dr Scott Sutton, Vice-Chair, USP Microbiology Committee of Experts 

 
 
Dr S. Sutton’s slides are available on page 14 of the Microbiology Symposium, 
Session II: Part 1 Slides 
http://www.pheur.org/site/page_601.php 
 
 
Abstract 
The implementation of alternate microbiological methods in the pharmaceutical 
industry has been very slow, despite encouragement.  USP has been developing an 
informational chapter since 2002 on the topic, and this chapter is now finalized and 
effective as of August 1, 2006.  There are some significant differences between the USP 
and the Pharm Eur chapters on this topic, and these differences may lead to some 
difficulties in implementation alternate methodologies. 
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How to facilitate their regulatory acceptance 

Where USP and JP stand with chapters on rapid microbiological methods 
JP: Prof. Masao Nasu, Osaka University 

 
 
Prof. M. Nasu’s slides are available on page 22 of the Microbiology Symposium, 
Session II: Part 1 Slides 
http://www.pheur.org/site/page_601.php 
 
 
Abstract 
JP’s Panel on Biological Tests promoted examination of rapid microbiological methods and 
published “Rapid Identification of Microorganisms Based on Molecular Biological Method” as 
a General Information in the Supplement II to the Japanese Pharmacopeia, Fourteenth Edition 
on December 28, 2004. This Information presents a rapid method to identify or estimate 
microorganisms based on partial sequences of divergent regions of 16S rRNA gene for bacteria 
and of the internal transcribed spacer 1 (ITS1) region located between 18S rRNA and 5.8S 
rRNA for fungi, followed by comparison of the sequences with those in the database. 
Furthermore, I presented fluorescent vital staining and microcolony counting in the EP 
Symposium (Quality on the move: Dynamics of the European Pharmacopoeia, Budapest, 
2004 . JP’s Panel on Biological Tests has been exchanging opinions with pharmaceutical 
industry and providing the technical training on these methods of fluorescent vital staining and 
microcolony counting repeatedly.  Details of the two methods are to be published in the 
Supplement II to the Japanese Pharmacopeia, Fifteenth Edition in 2009. 
 

DISCUSSION 
 
Dr Emmanuelle Charton: Thank you Prof Masao Nasu for this overview of the techniques 
used in your laboratory. Louis Pasteur would certainly be lost there! If I have understood 
correctly, the Japanese Pharmacopoeia has a different approach to the United States 
Pharmacopoeia and the European Pharmacopoeia but you will describe the techniques in detail 
and will start with RNA typing. Is that correct Prof Masao Nasu? 
 
Prof Masao Nasu: Identification based on 16S rRNA is now available in the Japanese 
Pharmacopoeia. 
 
Dr Emmanuelle Charton: Thank you for the clarification. We now have time for questions 
for both Dr Scott Sutton and Prof Masao Nasu. 
 
Dr Sylvie Guyomard-Devanlay: I have a question about the approach for the new endotoxin 
test, using the recombinant factor C (RFC). Will the United State Pharmacopoeia introduce this 
method as an alternative method or not? 
 
Dr Emmanuelle Charton: The endotoxin chapter as you know is on the programme of 
International Harmonisation so at the moment the three chapters are harmonised and any 
revision to the chapter is to be done with the agreement of the United States Pharmacopoeia 
and the Japanese Pharmacopoeia and to my knowledge the Japanese Pharmacopoeia is not yet 
ready to introduce this technique in the harmonised text. 
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Dr Sylvie Guyomard-Devanlay: To introduce the bacterial endotoxin test with RFC as an 
alternative method in the relevant chapter in the United States Pharmacopoeia. 
 
Dr Scott Sutton: Just for my clarification, this is a bacterial endotoxins test? Yes. The 
philosophy in the United States Pharmacopoeia is very different than what we just heard 
described for the Japanese Pharmaocopoeia in that the informational chapters are very much 
general in nature. We will describe the parameters to be evaluated, but for example, there will 
not be a description of the Celsis machine. There will not be any individual technologies 
necessarily described in great detail. Rather there will be how the user can incorporate the 
techniques to be used. So it is strenuous, there is a very real, very strong decision not to go into 
particular technologies, but rather keep it as high-level as possible, because the field changes 
and we are very lazy. If we get the high-level thing done correctly we don’t need to do it for a 
while, but if we describe all of the individual technologies we are going to be continuously 
working and nobody wants that. 
 
Dr Sylvie Guyomard-Devanlay: I have a second question about harmonisation of this chapter. 
Do we plan to have some harmonised texts for alternative methods between the Japanese 
Pharmacopoeia, The European Pharmacopoeia, the United States Pharmacopoeia? 
 
Dr Scott Sutton: May I take a shot at that? Is there an advantage to that? I think that is a real 
legitimate question, whether or not it is in anyone’s interest to harmonise everything, or 
whether regional differences serve a purpose? Just for discussion a some later point. But I’m 
not sure that our devotion to the ideal of harmonisation should be uncritical. 
 
Dr Emmanuelle Charton: To answer your question, it is not on the harmonisation 
programme. On the other hand if you look at these chapters they are not so different and they 
do not prevent the use of these alternative techniques so I would not focus on these small 
differences which indeed are not so significant. 
 
Dr Sylvie Guyomard-Devanlay: for example, the experience from our Japanese colleagues 
will be very interesting. So, I think the approach is very different and we could have some good 
information to put in this chapter from our Japanese colleagues. 
 
Dr Emmanuelle Charton: I’m sure we will examine that to see what we can do to benefit 
from this Japanese Pharmacopoeia chapter. 
 
Are there any more questions for this mornings’ speakers? 
 
Dr Laurent Mallet: I have a question for Dr Scott Sutton related to identification. As you 
know some phenotypic methods are not completely reliable and some genotypic, such as 16S 
rRNA sequencing could be very helpful as a complementary method to the phenotypic method.  
However the validation strategy is difficult to build and thus frequent questions are: what is the 
reference method, how can we document comparability between phenotypic and genotypic 
methods. What is your opinion on this topic? 
 
Dr Scott Sutton: My opinion is that I fully support the United States Pharmacopoeia polling 
identification methods out of this chapter, so that we could finalise the text. Some of the issues 
you raise are precisely those that prevented the finalisation of the text within the United States 
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Pharmacopoeia, because there are too many questions. I would take issue with one point I 
thought I heard you make and that is that the phenotypic methods are inherently less reliable 
than genotypic methods. All of these methods rely extensively upon the training and expertise 
of the microbiologist in the laboratory and I have seen some of the genotypic techniques 
applied in such a fashion as to produce identification which meant that all of the requirements 
of GMP but none of the requirements of good science. 
 
On the opposite side many phenotypic methods that in expert hands provide far more reliable at 
far lower cost type of information and apologies to our colleagues in the regulatory side, cost is 
a significant factor in the laboratory processing and having an extremely precise and an 
extremely, I’m not sure if the word translates well, but having sexy, attractive technology, that 
is prohibitively expensive isn’t well served either. Having said that, yes we are working on 
different ways of presenting validation protocols, validation parameters for identification 
technologies. They do not seem to be as difficult as those for quantitative or qualitative 
methods, but they are different, which makes it very difficult to talk about them in the same 
breath as those. That chapter should be appearing in the Pharmacopoeial Forum within the next 
year or so for evaluation and comment. As a final note, we don’t have much opportunity to talk 
about this today, but any one type of identification technology is going to be open to criticism. 
There is the well established  problem of lack of correlation between different types of 
identification technology. The idea you get from a Vitek may or may not match up with the 
idea you get from Biolog or the idea you get from a Microseg or from Ribo Printer, but within 
each technology they would be consistent and reproducible. They just don’t match up. 
 
Dr Emmanuelle Charton: As we have a heavy programme maybe we can discuss this further 
during our discussions at the end of the morning session. 
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At the EDQM Symposium ”Microbiological Control Methods in the European Pharmacopoeia: 
Present and the Future” in Copenhagen 2003, criticism of the present microbiological control 
methods in the European Pharmacopoeia (Ph. Eur.) was raised. 
The methods were criticised for being outdated, slow and labour-intensive, and it was also 
criticised, that new, alternative microbiological methods were not included in the 
Pharmacopoeia. 
The criticism was relevant, but may not all be fair.  
The opportunity of using alternative control methods has always been an option in Ph. Eur., as 
long as the use is ”With the agreement of the competent authority”, (1.1. General Statements). 
And as long as the user is aware of that the alternative control method ”enables an unequivocal 
decision to be made as to whether compliance with the standards of the monographs would be 
achieved if the official methods were used.”, (1.1. General Statements).  
 
As a consequence of the criticism EDQM decided to form af Working Group to prepare a new 
chapter in Ph. Eur. describing alternative microbiological methods and giving advice on 
validation end implementation of the methods.. 
 
The new chapter, ”5.1.6. Alternative Methods for Control of Microbiological Quality”, was 
published in Ph. Eur. Suppl. 5.5, 07/2006. 
 
The mandate of the Working Group was to introduce the concept of alternative microbiological 
methods in the European Pharmacopoeia and to facilitate the use of alternative microbiological 
methods.  
The new chapter is informational and not intended to list all acceptable methods nor to mandate 
specific validation parameters and – procedures.  
And the new chapter does not imply, that the traditional methods now longer can be used or are 
inferior compared to alternative methods. 
 
The new chapter is in 4 sections: 
 
1.  General introduction to the chapter. 
 
2.  General principles of alternative methods.   
 
3.  General validation requirements. 
 
4.  Specific validation requirements.  
 
  



New microbiology chapters of the European Pharmacopoeia 
 

 
80 

Proceedings of the International Symposium, Strasbourg, France, 21-22 September 2006 
© Council of Europe 

 
 

 
In the ”General introduction ” to the chapter the different types of microbiologal tests are 
outlined: 
-  qualitative tests for showing presence or abscence of specific microorganisms 
-  quantitative tests for enumeration of microorganisms and 
-  tests for identification of microorganisms 
 
The different types of tests are not as separate as outlined. 
Some quantitative tests also show the presence/abscence of microorganisms and enables the 
user to characterise the microorganisms found. And direct measurement and cell component 
analysis can be used in the same type of tests. 
 
In section 2 the general principles of different alternative methods are discussed. 
For each method the principle of the method, the critical aspects and the potential uses of the 
method are reviewed.   
The methods included and the potential uses are based on the knowledge and experience of the 
members of the Working Group. The area of alternative microbiological methods is rapidly 
evolving, and new methods are introduced and the usage of the methods is expanding. Thus the 
text in the chapter should only be read as examples of methods and usage, and not a complete 
list of alternative methods. 
 
For clarity the methods are divided in 3 categories:  
-  growth-based methods (2-1) 
-  direct measurement (2-2) 
-  cell component analysis (2-3) 
 
2-1. Growth-based methods 
The growth-based methods are dependent upon microbial growth in order to achieve a 
detectable number of microorganisms. Growth of microorganisms implies a period of 
incubation for hours or even days, and some of the growth-based methods can hardly be 
considered as ”rapid”, but only as ”alternative”. 
Several of the methods have been used for many years, e.g. turbidimetry. 
 
Examples of growth-based methods are electrochemical methods, where the multiplication and 
metabolism of microorganisms modifies the electrical impedance of the medium. The changes 
in impedance are monitored with electrodes in the culture medium and the time required for 
changes is inversely proportional to the initial inoculum size. 
The Bactometer and Malthus systems are examples of commercial systems based on 
electrochemical methods. 
Other examples of growth-based methods are based on the measurement of consumption or 
production of gas produced by the metabolism of microorganisms in a growth medium or 
measurement of metabolic heat by micro-calorimetry. 
Measurement of ATP released from viable microorganism by the luciferin/luciferase enzyme 
system is another growth-based alternative method. This method has shown the potential of 
giving rapid results and is already being used for different applications. 
 
Selective and indicative culture media have been used for years and examples of media can be 
found in chapter 2.6.13 in the European Pharmacopoeia. The culture media are constantly 
improved giving higher selectivity and easier detection. Typical examples of improved culture 
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media are the chromogenic media used for the detection of E. coli in liquid and solid samples 
and improved media for detection of Salmonella. 
 
2-2. Direct measurement. 
The direct measurement of microorganisms has the potential for real-time or near-real-time 
results. 
As microorganisms are counted or measured directly in a sample, results can be available in 
minutes or in one or a few hours, depending on the required sensitivity. 
Direct measurement methods are solid phase cytometry, flow cytometry or direct epifluorescent 
filtration technique (DEFT). All methods uses a staining technique for visualising 
microorganisms and detection and counting stained microorganisms directly or on a membrane 
filter. 
Direct measurement methods have proven valuable in bioburden evaluation, e.g in testing 
pharmaceutical- grade waters. 
   
2-3. Cell component analysis. 
Methods based on cell component analysis are typically used either for detection of specific 
organisms by immunological methods or chemical analysis methods used for identification and 
typing of microorganisms. 
The typing methods rely on specific databases, and the usefulness of the methods are highly 
dependable on the size, range and maintenance of these databases.  
Examples of cell component analysis are different methods using spectroscopy or spectrometry 
and the use of fatty acid profiles for identification of microorganisms. 
Genotypic methods such as as PCR and genetic fingerprinting by ribotyping are also examples 
of cell component analysis. These methods are commercialised and have been used for several 
years.  
 
General Validation Requirements. 
The purpose of section 3 is to provide guidance on the validation of methods for use as 
alternatives to the microbiological methods of the European Pharmacopoeia. The validation of 
alternative methods is the area of most uncertainty when considering the use of an alternative 
method. 
It must be considered, that the microbiological methods in the European Pharmacopoeia are far 
from perfect. 
The standard methods show a high degree of variability and comparing output from alternative 
microbiological methods to microbial results from traditional methods, e.g. plating methods, 
can be difficult. It must be recognised the e.g a value of RLU (Relative Light Units) obtained in 
a sample might not be directly comparable to the number of CFU from a plating medium. 
 
But if an alternative method is to be used, the method must be validated and the value of the 
method demonstrated when compared to the standard method.  
The validation of an alternative method is the responsibility of the user. 
All though validation of an alternative microbiological methods follows the same basic 
principles as validation of all other methods, some differences must be considered. 
 
It is the responsibility of the user to show that the results obtained are at least of equivalent 
reliability, and the user must be aware of, that ”in the event of a dispute, only results obtained 
by the pharmacopoeial method test is conclusive (Ph. Eur. General Notice 1.1)”. 
       
Section 3 gives guidance on validation for the 3 different  types of microbiological tests: 
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- Qualitative tests for the presence or absence of microorganisms (3-2) 
-  Quantitative tests for enumeration of microorganisms (3-3) 
- Identification tests (3-4) 
  
Specific equipment is often required when using alternative microbiological methods. If the 
equipment is critical for the application of the method, the equipment must be fully qualified. 
This qualification is no different from the qualification of equipment used for standard 
microbiological testing methods, and includes the standard qualification steps: 
-  Design Qualification, DQ 
-  Installation Qualification, IQ 
-  Operation Qualification, OQ 
-  Performance Qualification, PQ 
 
3-2. Qualitative tests for the presence or absence of microorganisms. 
For a qualitative microbiological test parameters such as accuracy, precision and limit of 
detection are key parameters in validating the test.  
A direct method to show the equivalence of an alternative test and the standard test method 
would be to run the tests side by side and compare the rates of positive and negative results. 
But for some tests, e.g. the test for sterility, this can be difficult. The very low number of 
positive tests and the difficulty of determining the rates of true and false positive and negative 
tests would require a very large – and impractical – number of tests.  
Another method can be comparing the methods using a low level inoculum and comparing the 
rate of positive tests. The alternative method must provide at least as high a rate of positive test 
as the standard method. 
The limit of detection is the lowest number of microorganisms that can be detected under the 
stated experimental conditions  
The limit of detection can be assessed by comparing the rate of positive tests of the 2 methods 
after inoculation using low and very low levels of inocula of different microorganisms. 
 
3-3. Quantitative tests for enumeration of microorganisms. 
For quantitative tests the accuracy of an alternative test is expressed as the closeness of the 
results obtained to the results obtained by the pharmacopoeial method. Accuracy is usually 
calculated as the percentage of recovery of microorganisms by the method and must be 
demonstrated across the practical range of the test. 
A recovery of not less than 70 per cent by the alternative method compared to the 
pharmacopoeial method is an accepted value. 
Precision – the degree of agreement among individual test results when the procedure is applied 
repeatedly to multiple samplings –and the specificity of the alternative test are also important 
parameters to estimate when validation an alternative testing method. 
 
3-4. Identification tests. 
Apart from the use of selective and indicative media and tests in chapter 2.6.13 there are no 
standard identification tests in the European Pharmacopoeia. Thus the different identification 
methods can not be considered as ”alternative”, but merely as ”different” methods for 
identification. 
Different methods using different analytical principles and using different databases may differ 
from each other in identification of isolates. 
However, it is critical that each system provides a consistent identification of isolates. 
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The accuracy of an identification system – the ability to identify the desired microorganism to 
the required taxonomic level and to differentiate the microorganism from other microorganisms 
- , and the precision of the identification – the degree of agreement among individuel test 
results when applied repeatedly to multiple samplings of testorganisms -, are parameters to be 
included in the validation of an identification system. 
It is important to remember, that databases are often a central part of systems for identification, 
and parameters of the databases such as user access and data integrity must be included in the 
validation.  
 
In section 4 of chapter 5.1.6. specific validation requirements for alternative microbiological 
methods are outlined. 
Primary validation of an alternative microbiological method is typically performed by the 
supplier of the method.  
The benefits and risks of using an alternative method compared to a standard method must be 
considered by the user, and the user is also responsible for validation for the actual use. The 
user must verify the applicability of the method in a given situation.  
The purpose of the method and actual intended use must be judged scientifically sound and the 
method must give comparable results as characterised by the supplier in a model system. 
 
In the chapter examples of specific validation requirements are outlined for 4 different 
alternative methods:  
-  Bioluminescence for enumeration of microorganisms (4-2) 
-  Cytometry (solid and flow) for enumeration of microorganisms (4-3) 
-  Fatty acid profiles for identification (4-4) 
-  Nucleic acid amplification techniques (4-5) 
 
For each of the methods the following should be included in the validation protocol: 
1.  Description of the detection principle and the conditions required for application of the 

method. 
2.  Risk-benefit compared to pharmacopoeial method 
3.  Validation for the actual intended use. 

 
4-2. Bioluminescence for enumeration of microorganisms. 
When validating the use of bioluminescence for enumeration of microorganisms, inhibition or 
enhancement of the level af ATP and – if an incubation step is performed – the fertility of the 
medium in presence of the sample, should be considered. Comparative testing with the 
pharmacopoeial method should be performed  for showing the correlation between the ATP 
level measured in the sample and the number of cfu obtained by the pharmacopoeial method. 
 
4-3. Cytometry (solid and flow) for enumeration of microorganisms. 
Cytometry for enumeration of microorganisms is another example in section 4. 
A significant ”risk” of the method is the limited possibility to characterise and identify 
microorganisms detected. If identification is needed, testing of a second sample by another 
method, e.g. the pharmacopoeial method, may be necessary. 
A major benefit of the method is the possibility of a near real-time result. 
The validation for the intended use includes testing of samples spiked with testorganisms for 
estimating the effects from the test system on the results obtained. 
Comparing the results from cytometry with the results from testing using the pharmocopoeial 
standard method can be challenging. The results from cytometry can – depending on the 
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sample material - be very different from the number of cfu obtained by plate counting. 
Differences must then be evaluated in light of the intended use. 
 
4-4. Fatty acid profiles for identification 
No identification system is perfect and all systems have risks and benefits when compared.  
The choice and use of a specific identification system must depend on the intended use and the 
required range of microorganisms for identification.  
The use of fatty acid profiling for identification requires a preincubation step using a 
standardised medium. Microorganisms that cannot be cultivated on such medium can not be 
identified.   
Some of the benefits of fatty acid profiling are the fast results and the high capacity of the 
system. 
Validation for the intended use must include replicate determinations of a relevant range of 
microorganisms for demonstrating consistent results. 
All though consistency of identification results from different system can be expected, it must 
be recognised that differences can and will be seen and may be acceptable. However, it must be 
assured, that a system does not completely mis-identify relevant microorganisms. 
 
4-5. Nucleic acid amplification techniques. 
The last example given in section 4 is the validation of Nucleic acid amplification techniques 
(NAAT). 
NAAT is typically used for identification of microorganisms. It can be a problem, that NAAT 
cannot discriminate between live and dead microrganisms, thus requiring a passage on culture 
medium before NAAT is applied.  
When used for testing for presence/absence of specific microorganisms using specific primers, 
the use of NAAT have shown to be faster and more precise than traditional methods.   
   

 
The last section in chapter 5.1.6, is 3 examples of actual protocols used by companys for 
successful implementation of an alternative test method. 
The protocols describes validation aspects considered for the methods and are practical 
examples published for information only and not for general application.. 
The protocols are for guidance and inspiration of users considering use and validation of an 
alternative microbiological control method. 
  
 
Conclusion 
Alternative microbiological methods can replace the current pharmacopoeial methods.  
The alternative methods have the potential for real-time or near-real-time results, giving the 
ability for more pro-active, corrective actions and potential for a more cost-effective 
microbiological control. 
 
The aim of chapter 5.1.6. is to facilitate the use of the alternative microbiological methods. 
Different methods are described and advice and guidance for the use and validation af the 
methods are given. 
 
When used for relevant and validated applications the alternative microbiological control 
methods can  ultimately improve the microbiological quality and safety of medicinal drugs. 
For the benefits of the manufacturers and safety of the patients. 
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DISCUSSION 
 

From the floor: I have a question regarding the validation elements which are introduced in 
the qualitative and identification methods. Usually accuracy and precision are appropriate for 
quantitative methods and they are not introduced for validation of qualitative identification 
methods. First particularly for identification we usually test the specificity of the methods and I 
thought the barometer used here are not very consistent to ICH8 guidelines, but maybe there is 
a reason why this has been introduced for this particular microbiology methods. Do you have 
an idea about this in the group? 
 
Mr Bruce Madsen: There is no specific reason for any discrepancies between the ICH 
guidelines and the chapter. As Dr Emmanuelle Charton told us this morning different parts of 
the chapter have been written by different people in the working group and then there is the 
collective work of putting this together in one chapter. This chapter is not perfect but instead of 
having the perfect chapter in many years to come we decided to have a less perfect chapter as 
soon as possible. You may discuss if there are discrepancies with the ICH 8 guidelines and why 
and do we really mean this and this? These are then perhaps the corrections for the next edition. 
 
Dr Scott Sutton: If you look at the United States Pharmacopoeia chapter you will notice also 
there is very little correlation. The problem is, at least as we attacked it, the ICH and the United 
States Pharmacopoeia chapter 12.25 are both analytical chemistry orientated, and quite 
honestly we took the same words and made them fit. They didn’t fit easily and they didn’t fit 
well, but at least they are familiar.  
 
Dr Emmanuelle Charton: In the European group we always had in mind the ICH Guideline 
and tried to fit it in, but it was not always possible due to the specificity of microbiological 
tests. 
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Session II: Alternative methods for control of microbiological quality: 
How to facilitate their regulatory acceptance 

Application of alternative methods for 
monitoring microbiological quality of water 

Dr Sylvie Guyomard Devanlay, Sanofi-Aventis (F) 
 
 
Dr S. Guyomard Devanlay’s slides are available on page 1 of the Microbiology Symposium, 
Session II: Part 2 Slides 
http://www.pheur.org/site/page_601.php 
 

 
This presentation will try to show how alternative methods are suitable and useful for 
monitoring the quality of pharmaceutical water outlining the following points: criteria for an 
alternative method for water, available methods for this purpose and how to implement these 
method on site. The target is to have the chosen alternative method in place to replace the agar 
plate traditional method to analyse water used for pharmaceutical purpose.  
 
Why is it the good choice to use an alternative method for water monitoring?  
 
Water is the most widely used raw material in pharmaceuticals. It is used as solvent, washing 
reagent, ingredient, sterilisation agent, and drug vehicle... and for all pharmaceuticals, at many 
steps of manufacture of drug substances or finished products: A quality problem on water loop 
could interfere at many steps of manufacturing process and proactive corrective actions must be 
taken before water will be out of limit. 
 
Water is usually produced (almost always) as bulk water on-site, the water system could be 
considered from a quality point of view as the most critical to deal with from the conception of 
the loop to the routine production and maintenance: The use of alternative method for initial 
implementation of a new water system or for periodic performance qualification permits to 
acquire a rapid and better understanding of the entire water system, especially with real time 
technology where micro-organisms are viewed under the microscope some hours after the 
sampling and preventive actions could be done before the next sampling.  
 
Pharmaceutical industries devote considerable resources (considering people, device and 
money) to develop and maintain their water purification systems and health authority always 
closely and periodically inspect them: The capital cost of the instrumentation to perform the 
alternative method and the analysis cost are higher comparing to traditional method but are 
really balanced by the decrease of repeat testing rate, the decrease of the laboratory 
investigation time and the lot rejection rate. Sometimes for the microbiology lab, it is difficult 
to argue since we have to manage a big increase of the lab budget but the return on investment 
must be thought globally at least at the site level or even at the company level. 
 
To summarise, for pharmaceutical water, its usage, its importance in manufacturing, the poor 
reactivity of the traditional agar plate method to analyse it, the economical impact (if a 
production must be destroyed) compared to the cost increase of its analysis and the better 
knowledge of the water system lead to the choice to use an alternative method for water 
monitoring. 
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Despite all these logical reasons, alternative methods are poorly used especially as entire 
replacement of traditional methods. Many companies have the instrumentation to perform the 
alternative methods for water testing; some used it only for investigation and a few of them as 
routine monitoring. 
 
In the Pharmaceutical field according surveys performed on microbiological working groups or 
training about this topic until 2005, the 3 major reasons why these methods were not broadly 
used were firstly, regulatory reasons, secondly difficulties to qualify and validate these methods 
and thirdly, the cost.  
 
• The first reason is the perception by the user that the existing regulatory system is rigid and 

unfavourable to the introduction of innovative technologies. If we take the example of water 
Ph. Eur. monographs, they indicate to follow chapter 2.6.12 for the enumeration test and the 
old chapter 2.6.12 said “when used for such purposes, follow the instructions given below” 
even if the general chapter of Ph. Eur. allows the use of alternative method. 

• From the PAT initiative (2004) and in Europe with new chapters of the Ph. Eur. 5.1.6 
(2005), the situation has changed and 2006 with this symposium will clarify the process for 
regulatory acceptance and the position of the regulatory authorities about such technologies. 
We have seen that the harmonised chapter 2.6.12 has introduced directly in this chapter the 
following sentence “ Alternative microbiological procedures, including automated methods 
may be used provided that their equivalence to the pharmacopoeia method has been 
demonstrated” opening clearly the use of an alternative method for enumeration of micro-
organisms when microbiological requirement are specified in a monograph, so in bulk 
pharmaceutical water. 

• The second reason is the difficulties to validate these methods. For current available method 
for water, the supplier has already performed that we can named the general validation and 
gives to the user criteria of the performance qualification (PQ1) of the method and the user 
after having performed the IQ and OQ of the device, will check in their lab that they could 
achieved criteria given by the supplier. The second part is the task of the user (PQ2) to 
perform a comparability protocol to prove with water samples from the site, the equivalency 
of results with the alternative method versus the Ph. Eur. method.  

• The third reason is the cost. If we look on the increase of budget from the only point of view 
of the microbiology lab, limitation of the use could be explained by the economical 
investment, the cost of the validation, the cost of training and the cost of maintenance of the 
instrumentation. 

 One solution of this limitation is to have an active management support, necessary for a 
successful implementation of an alternative method. 
 
What are the criteria of an alternative method for water monitoring? 
 
The importance of each criterion should be adapted at each site. 
The alternative should be at least equivalent to the traditional agar plate method. It should be 
enable proactive correction action: must be faster than the traditional method (real time or near 
real time results). It should be enable to detect low levels of micro-organisms (for WFI, level is 
about 1 micro-organism per 100 ml). It should be able to analyse numerous samples daily 
(automated or semi-automated methods). It should be regulatory acceptable if the method is 
intended to replace the traditional method. It should permit further identification of the micro-
organisms. It should be able to give a quantitative estimation of the number of micro-
organisms. 
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Secondary criteria could be that the method should me widely used for water monitoring, gives 
an improvement of the knowledge and the quality of the purification process. We can add 
finally the last criteria as a cost adapted to the activity of the site (risk/cost analysis) 
 
Which alternative methods are currently available for water monitoring? 
No alternative method is available with all these criteria.  
 
Real time technologies: 
For the group of real time technology where result is available in less than 4 hours, solid phase 
cytometry as Chemscan from AES/Chemunex meets many criteria but have 2 limitations: lack 
of automation (limitation for big companies having high number of samples to test) and cost 
(limitation for small company). Chemscan system is a cytometer with high speed laser able to 
count micro-organisms with no requirement for cell multiplication. Micro-organisms 
concentrated on the membrane become fluorescent by the interaction with a viability substrate. 
The labeling criteria are the presence of membrane integrity and presence of an active esterase 
activity. Data processing permits discrimination of micro-organisms from other fluorescent 
events. All fluorescent events could be observed under microscope. 
The presentation does not include microchips technology that perhaps will be the alternative 
method of the future, but right now, they are not currently on the industrial market.  
 
Near real time technology: 
For the group of near real time technologies, results are available in 24 hours. These methods 
necessitate growth of microorganisms before detection and are based on bioluminescence, flow 
cytometry or detection of micro colonies. 
 
- Bioluminescence techniques could be divided on 2 types: quantitative method and 

presence/absence methods. 
 
• One quantitative method is available for water monitoring, Milliflex rapid from Millipore. It 

meets many criteria except the ability to further identify the detected microorganisms and 
has a limitation, a small linearity range (1 to 80 microorganisms per sample) 

 After filtration, membrane is incubated on traditional agar media for 24h leading to micro 
colonies which are detected by bioluminescence (spray of bioluminescence reagents directly 
on the membrane) and counted with a CDD camera. Spraying of reagents and detection are 
partially automated. 

 
• For presence /absence methods, many technologies are available and currently used: a 

portable device Pallcheck from Pall Sciences and an automatic device, Advance from Celsis. 
 After filtration of the water samples (volumes adapted to the intended limit), the membrane 

is incubated into 10 ml of liquid culture media for 24 hours with linear mixing.  
- For Advance system, 50 µL, is labeled by bioluminescence reagents in tube placed into 
rack and light emission measured in RLU, signs the presence of microorganism in the tested 
sample. The identification of microorganism could be done from the incubated media.  
- For Pallcheck system, 8 ml of incubated media are filtrated through membrane and 2 ml 
are kept for further identification. Bioluminescence reagents are manually added on the 
membrane, and the device is put over the membrane to measure the light emission in RLU. 
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- Flow cytometry: 
 
 Another near time technology is based on flow cytometry. Many devices are specially 

developed for microbiological application using same labeling reagent than Chemscan as D-
count, Bactiflow, Chemflow from AES/Chemunex company. Other cytometers exist based 
on the same principle, differences coming from the labeling. For relatively contaminated 
water, this technique could be a real time method and is quantitative, but if the sensitivity is 
not sufficient, the method is used as a near real time technology giving a result as presence 
or absence in a certain volume of water. After filtration of an adapted volume (adapted to the 
level of microorganisms to detect) membrane is incubated into liquid media for 24h. A 
portion of incubation media (100-250 µL) is labeled with viability substrate and is injected 
into the flow cytometer. Fluorescent events are detected and discrimination of 
microorganisms is done. The identification of microorganism could be done from the 
incubated media.  

 
- Micro-colonies detection: 
 
 The last near time technology is a quantitative one based on micro-colony detection as 

Growth direct by GPS company. This method could be considered as an automation of the 
traditional method with an improvement of the detection step using the natural fluorescence 
of micro-organisms. CCD camera counts fluorescent micro-colonies under light spot 
emission after 24h of growth. 

 How to use a qualitative method (presence/absence) for water monitoring? You can see in 
Slide 19 an approach to transform a qualitative method to a semi-quantitative method for 
WFI. It consists to filtrate 200 ml as it is recommended and a second volume of 10 ml 
(adapted to the alert limit defined in the site). For this type of water more than 99% of 
results are negative for the 2 volumes and the fact to have 1 microorganism could be 
considered as an alert. Identification of microorganisms is performed from the remaining 
incubation media from the alert level. 

 
To summarise, slide 18 gives for water monitoring, underlined, methods better satisfying the 
defined criteria. This table is not exhaustive. We can see that solid phase  
My opinion based on experience leads me to say that for water monitoring, quantitative real 
time technology is the method of choice due to the reactivity to take corrective actions, the 
major inconvenient being the lack of automation. Quantitative near real time technology could 
be the second choice based on an easy interpretation and a relative automation. Other near real 
time technologies based on presence/absence could be the third choice based on difficulties of 
interpretation.  
 
How to implement these methods on the site practically and in a regulatory point of view? 
 
« Cahier des charges » 
The first step is to define what exactly you want to do, water types to analyse, and level of 
contamination of the water on your site. Do you want to use the alternative method for 
information only or to replace the traditional method? How many samples do you have to 
analyse by day or week? How many analysts do you have to perform these analyses? What is 
the interest to have an alternative rapid method? If you have the result in 4 hours after the 
sampling, do you have enough human resources to ask to re-sample this point or/and to ask for 
corrective action the same day? Do you want to analyse all water samples or only “critical” 
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samples with the alternative method? What is your allocated budget and human resources for 
this project? And other questions adapted to the site, for example other potential uses in the 
site. After this important step of “cahier des charges”, it is recommended to see or to try these 
methods and to discuss with other users in order to be sure to have the adapted instrumentation. 
 
IQ/OQ 
After reception on site, qualification could begin with training of people, installation and 
operational qualification of instrumentation and computer system. IQ and OQ protocol must be 
given by the supplier, agreed by the local quality assurance and may be performed by the 
supplier. 
 
Performance qualification could begin and consists in 2 parts: PQ1 consists to check the 
performance of the instrumentation in the microbiology lab with criteria given by the supplier. 
PQ2 consists to evaluate performance of the system on the site for the specific application: 
water analysis 
Documentation needed at this step is the PQ2 protocol (which is recommended to be sent to the 
FDA for pre-approval), analytical procedure to follow for water testing with the alternative 
method, SOP for result out of limit … 
For water monitoring, the big part of QP2 is the “comparability protocol” which consists to 
compare results obtained on same samples with the traditional method in agar and with the 
alternative method through a long period of time. Duration should be adapted to the number of 
tested samples (over 300 samples analysed) and if possible to integrate seasonal variations. 
Complementary studies could be done to evaluate performance criteria with site strains coming 
for the water system, alone or mixed.  
 
Evaluation of performance criteria: 
It is not possible to see in detail how to evaluate performance criteria for each technology. I 
will present difficulties encountered with a quantitative method (Chemscan) and a 
presence/absence method (Bioluminescence with Advance) 
 
- Chemscan  
 
• Specificity: 
 With the Chemscan system, fluorescent elements are detected and a computer system 

discriminates micro-organisms from other events based on different criteria (fluorescence 
ratio, fluorescence Intensity, shape, size…). When we look under the microscope, we can 
see that if micro-organisms are always detected, some particles could be also viewed as 
micro-organisms by the Chemscan (few events, less than 5 but relatively high for WFI water 
where the number of micro-organisms is near 0). 

 From a quality point of view, if we want to eliminate these events from the count, we need 
to justify. These particles come probably from the sampling process, the filtration process in 
the microbiology lab and from the water system too. If we keep all fluorescent events into 
the count we should adapt the alert limit consequently. We took this choice until now, 
knowing that false positive is not critical as soon as they stay rare (from 0 to 5 per filtration). 
With the installation of a new digital camera system, we have decided to change and to 
classify particles into 5 types: fibre, crystal, globule, globule with fluorescent spot and 
biofilm types. Fibre, globule, and crystal types are not counted as micro-organisms. Globule 
with fluorescent spot and biofilm types are counted as micro-organisms. Photos of 
fluorescent events are kept in a database and registered in lab books (slide 28). 
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• Further identification 
 During time of QP2, we have observed micro-organisms clearly visible under epifluorescent 

microscope and mobile bacilli visible under classical microscope but no micro-organism 
with traditional method on R2A even after a long period of incubation in solid or liquid 
media. This fact is well known but it is impossible in this case to identify this micro-
organism except as “mobile bacilli from hot water” in our example. 

 
- Presence/absence method: 
 
For this kind of technology the most important criteria is the detection limit. After 
determination of the threshold giving positive result (given by the supplier and checked on 
site), we must obtain inoculate less or equal to 5 UFC/sample (somewhere between 0 and 10 
CFU/sample). Many protocols are available. An example of the first series is given in slide 31 
with qualitative bioluminescence on A.niger after 24h of incubation. Cascade dilutions are 
performed from a mother solution at 10 CFU/sample. Red colour squares corresponds to 
positive results. In the example, detection limit is 1.25CFU/sample on a first approach. The test 
is repeated to have a total of 20 results for the 2 last dilutions giving positive results. Detection 
limit is confirmed to be 1.25 CFU/sample with a 5% risk to have false negative if not more than 
1 result from the 20 are negative in this dilution. Another approach very similar on the protocol 
(geometric serial dilutions) is based on Spearman-Karber test: log10 median value = (X0) - 
(d/2) + d∑ (ri/ni) with X0=value of the last dilution where all results are positive, d=log10 
dilution factor, ni = number of inoculates used at each dilution, ri = number of inoculates 
giving positive results at each dilution (on ni), ∑ (ri/ni) =∑ (P) = sum of ratio positive versus all 
results from the lowest dilution giving 100% positive results 
 
Later step: 
At the end of the QP, a report is issued giving conclusion of the QP. If the alternative method 
should replace the traditional method for GMP manufacture for products registered in Europe 
and US, no change to dossier requirements (variations) would be involved and therefore no 
regulatory impact on individual products would be anticipated.  
-The industrial site will require specific review to ensure that the appropriate validation steps 
have been followed and that the water continues to meet the Ph. Eur. specifications. Since, in 
the case of water, the validation will not be product specific, that a company will request the 
Supervisory Authority to carry out a specific site inspection. The performance of such an 
inspection would be at the discretion of the Supervisory Authority and could involve a 
pharmaceutical assessor where necessary. 
The industrial site will transmit qualification reports to the FDA and the authorisation is faster 
if qualification protocols has been submitted and agreed before. 
 
Conclusion 
The new chapter of the Ph. Eur. 5.1.6 with the other guidelines about alternative methods in 
Microbiology (PDA 33 and USP chapter), this EDQM symposium and the FDA PAT process 
facilitating the use of alternative methods, will encourage pharmaceutical companies to monitor 
microbiological quality of water. 
The use of these alternative methods will lead to improve the knowledge and the quality of 
water purification process and to improve the quality of products manufactured with this water. 
 
Acknowledgments: Thanks to the team of the microbiology labs of the sanofi aventis Paris 
Research Centre for their contribution to the development and validation of these alternative 
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methods: for monitoring of water and environment of Pharmaceutical manufacturing 
 and for Bioburden of API, non sterile DP and before sterilization. 
 
 

DISCUSSION 
 
Dr Emmanuelle Charton: I would like to inform you that on the EMEA website there is a 
question on this and the question is, ‘what is the regulatory consequence of implementing an 
alternative method for rapid control of microbiological quality of WFI and purified water.’ You 
will find the answer from the EMEA and I have included this in the conference documents.  
 
 

 



New microbiology chapters of the European Pharmacopoeia 
 

 
94 

Proceedings of the International Symposium, Strasbourg, France, 21-22 September 2006 
© Council of Europe 

 
 



New microbiology chapters of the European Pharmacopoeia 
 

 
95 

Proceedings of the International Symposium, Strasbourg, France, 21-22 September 2006 
© Council of Europe 

 

Session II: Alternative methods for control of microbiological quality: 
How to facilitate their regulatory acceptance 
Application for process control of non-sterile facilities 

The role of the supplier in supporting regulatory requirements for validation of rapid 
microbiological innovative method 
Dr Lucia Ceresa, Pall Italia Srl (I) 

 
 
Dr L. Ceresa’s slides are available on page 18 of the Microbiology Symposium, 
Session II: Part 2 Slides 
http://www.pheur.org/site/page_601.php 
 
 
In the pharmaceutical and biopharmaceutical industries, one of the goals of Quality Control 
laboratories is to introduce more accurate and innovative technologies, which are can help to 
improve microbiological control of the entire manufacturing process, from raw material to the 
final product. The presentation above outlined the most important aspects of the validation 
approach for introducing and implementing those rapid microbiological technologies. 
 
The role of the supplier in the validation cycle of the new rapid technology is crucial and 
demands much more effort. In fact, the vendor of the rapid new technology should offer much 
more technical competence in supporting those new methods, compared with the traditional 
compendial method. Essentially, this is related to the complexity of understanding how to 
interpret the results, compared with the existing method in use. The term "CFU" is well 
accepted worldwide. 
 
New rapid microbiological technologies can be successfully applied as routine controls in the 
pharmaceutical laboratory to ensure the key benefit of an accurate, effective fast solution. The 
verification of the suitability of a new rapid microbial method requires specific parameters and 
definite acceptance criteria contained into the recommended guidelines. These parameters must 
be validated and correlated to the existing traditional method currently in use. 
 
Referring to EP <5.1.6>, the validation of a microbiological method is the process by which it 
is experimentally established that the performance characteristics of the method meet the 
requirements for the intended applications, in comparison with the ‘traditional method’, as 
required by the recent guidelines, should support the end user, providing data with specific 
regard to ruggedness and robustness of the new method, because they have easy access to 
multiple instruments and batches of components. 
 
Generally, manufacturers are seeking rapid microbiological methods because of two main 
advantages - cost and quality. 
  
With regard to cost, it’s extremely important to consider the return of investment with regard to 
a few different factors which affect the global cost of the routine analyses. These factors could 
include the reduction of the cycle time for product release and reduction of the testing cycle 
time of raw material, in-process and finished products. 
On other extremely important factor is also the cost saved of holding goods in inventory and 
warehouse space. Also of interest is the reducing of lead times and, in the case of adverse 
situations, the reduction of repeat testing, reduced OOS Investigations and lot rejections. 
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Moving to the ‘quality’ side, rapid microbial methods show some interesting advantages which 
are already underlined in the main guidelines, as follows: 
 
• Improved method sensitivity 
• Improved patient safety 
• May be affected by the ability to count stressed organisms or viable but  

non-culturable organisms 
• Results could be more objective, as less operator-dependent 
• Quicker evaluation of the process  
• Early response to any apparent process deviations 
• Better control of potential risk 
 
The vendor should discuss with the potential end user a comprehensive specification of what 
the new technology and the new method should be capable of achieving, because based on that 
information, the manufacturer should take the decision on what is the most suitable and 
possible application. 
 
Below is a non-exhaustive list of typical applications: 
 
• Raw materials   
• Environmental controls / Cleaning validation 
• Water bioburden (PW, HPW, WFI)  
• Early product release (Sterility / MLT) 
• Efficacy of sanitizing and disinfectant agents 
• Growth promotion / fertility testing media 
• Antibiotic Efficacy Test / Preservative Efficacy Test 
• Biological Indicators     
• Confirming absence of contamination in media fills 
 
 
Once the end user has decided the ‘candidate’ test method, the potential supplier should 
demonstrate the appropriate requisites. Those are generally summarized as follows: 
 
• Suitable long-term supplier of instrumentation and reagents 
• Quality assurance procedure and standards 
• Economic viability 
• References  
• Support service 
• Documentation 
 
Therefore the supplier has some important responsibilities that incorporate the product life 
cycle, financial stability, safety and compliance, the product certifications, quality system and 
AUDIT and also to the contractual agreements, including services, support and training, the 
references and credibility of the new test method. 
The interest in rapid methods is certainly very high, but there are still some obstacles and 
uncertainties.   
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The microbiologists are generally looking for an indisputable guidance on how to demonstrate 
the method reliability and the proper scientific justification. 
They are concerned about compatibility of the new method and new technology with product 
and/or processes. 
 
It’s important to underline that the regulatory agencies do not approve test methods but do 
approve applications. Application includes establishment of analytical procedures and 
acceptance limits for products, components and process. An alternative method can be 
approved/accepted as an analytical procedure for testing a product application (drugs substance 
or product) not at the general level. 
 
In fact, you can refer to the definition included in both actual pharmacopoeias guidelines:  
 
“Validation of microbiological method is the process by which it is experimentally established 
that the performance characteristics of the method meet the requirements for the intended 
applications, in comparison to the traditional method” 
 
At this point it is quite clear that the supplier and potential user should work on the following 
critical steps: 
 
• User Requirements Specification 
• Functional and Design Specifications  
• IQ/OQ 
• Pre-validation activity 
• Protocol methods and PQ that reflect the actual application 
 
The supplier has a fundamental role in training and support based on experience and education 
as well as a support for the effective execution of qualification runs and SOPs. 
 
For any information regarding the approach to the Rapid Microbiological method and to the 
validation of those methods, there are very detailed and effective official guidelines: 
 
- PDA Technical report # 33, “Evaluation and Implementation of New Microbiological Testing 
Methods” (June 2000) 
- USP general chapter <1223>, “Validation of Alternative Microbiological Methods,  
USP 29, 2nd Supplement (August 1, 2006)  
- EP < 5.1.6>, supplement 5.5, General texts on Sterility, “Alternative methods for control of 
microbiological quality” (January 2006) 
 
On those guidelines is clearly mentioned the main responsibility of the vendor in term of 
Validation. We are referring in particular, to the ruggedness and the robustness. 
 
The ruggedness of a microbiological methods is the degree of the reproducibility of the test 
results obtained of the same sample under a variety of normal test conditions, such as different 
analysts, different instruments, different lots of reagents, different labs. 
These parameters give information on the “intrinsic resistance of the method”. Because of the 
supplier has easy access to multiple instruments and batches of components, this validation 
parameter is best suited to determination firstly by the supplier.  
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The robustness of a microbiological method is a measure of its capacity to remain unaffected 
by small but deliberate variations in method parameters. Even for this parameter the supplier 
could give important information and indication to help the microbiologist to determinate the 
“method reliability during normal usage”. 
  
As the PDA#33 states, “the validation plan must encompass the entire process from decision to 
change to routine use”.  
 
Therefore, the supplier firstly provides ruggedness and robustness but the suitability of the 
testing method shall be verified under actual condition of use to demonstrate the method 
repeatability. 
 
Suppliers play a key role on support the validation of rapid microbiology innovative methods 
and for a future successfully implementation. They could help the manufacturers to review their 
current microbiological methods, for recognizing potential improvements to apply the new the 
technologies that meet the business and the technology requirements. 
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Abstract 
The application of ATP bioluminescence, from long time knows in scientific community, for 
food applications, is now applicable to pharmaceutical industry. 
 
For the fist time, FDA approved the use of bioluminescence for pharmaceutical final routine 
product release test, within their PAT (Process Analytical Technologies) initiative, with the 
purpose to optimise the pharmaceutical production process control. Also EMEA, this year, 
approved the same technology and the same process on the same product. 
 
Through specific procedure, that foresees the traditional micro filtration step, specific 
protocols have been applying that in only 18-24 hours permit: 
- Not sterile products final release (Microbial Limit Test or MLT);   
- Water for pharmaceutical use monitoring, included WFI; 
 
The availability of a micro rapid system able to provide an objective analytics evaluation "on-
Time" of production intermediates bioburden, microbiological environmental monitoring of 
production areas offers the only possibility of  the immediate reaction to eventual process 
deviation. Many others applications, such as disinfectants validation and raw material control, 
can be done using rapid Microbiology, with remarkable advantages obtaining answers in a 
very short time.  
 
From many years it is already discussed about the limits and of the inadequacy of the 
traditional methods currently employed but the validation step and the registration process, 
always has been the difficult points for their implementation.  
Rapid technologies, used in R&D department, must then be compared with the facility of their 
use, an acceptable cost and, not last, with the change of people mentality who sees an obstacle 
the radical change carried from the new method.  
A simple system in the use, a engagement in the validation not extremely expensive, have 
contributed to the introduction of a rapid microbiological technology in the release of 
pharmaceutical products.  
 
An acceptable investment, justified from an rapid and high economical benefit, but above all 
the will to implement the quality of the control of the pharmaceutical product in order to adapt 
the company to the more and more pressing requirements for the increase of the productivity 
can finally be the answer to the modern necessities that they demand turns out to you timely 
and that sure the traditional techniques are not in a position to supplying. 
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DISCUSSION 

 
 
Mrs Mateja Kramer: I wonder if you could explain in more detail your validation, the type of 
things you had to do, to satisfy regulators to release nasal spray by rapid methods? We are also 
doing something in this field. 
 
Dr Gilberto Dalmaso: It’s quite impossible to say in two words about validation, but we 
follow the comparability protocol process and we prepare a status following the PDA 33 with 
all the steps and the comparability status at the end. But just for you, we strongly introduce the 
statistical applications in our method and we use strongly all the statistical tools available just 
to confirm the data that we generated and we follow this exactly. But for each step we really 
use a sort of, statistical tool that helps to justify the data. It’s not so easy to explain the whole 
process, but we had a long discussion with the authorities to share our ideas to produce data 
because I think that you have to be up front with the authorities with data. A good approach 
from the FDA was to come to our facility to understand more in detail about the test. We 
shared our test in real time with the authorities and we shared the data. If you have a strong 
scientific and strong validation, there is no big trouble with the authorities, I think.  
 
A suggestion: use a statistical tool because it is quite fundamental, in my opinion, to justify 
some data that normally in microbiology is quite difficult. 
 
Dr Emmanuelle Charton: Thank you. Are there any other questions? 
 
Dr Martin Bursik: One question about verification of your validation of the possible decrease 
in numbers of colonies caught on the membranes during your long-term exposition in the 
process area. You mentioned that you made some comparison with membrane-filtered non-
sterile air then exposed and verified that it was ok, that there was no decrease and so on. I 
would be curious if there were some bacteria, in small numbers, maybe one, two, three present. 
What were your lowest numbers found on the membranes for non sterile air? Are you really 
sure that you can be certain that it works with extremely low numbers during such a long term 
exposition, for eight hours? It’s a long time.  
 
Finally a second question connected to this. I suppose there is also on-line monitoring of 
particles. If so, have you found some correlation between the results from membranes and 
particle monitoring? 
 
Dr Gilberto Damaso: Thank you for the questions. I will try to give a short answer, but it’s not 
easy. Of course during the validation step for the gelatin membrane we try to understand the 
comparison also between the agar plate and the gelatin membrane, but not only. We try to 
understand if the stress conditions during the sampling affect also, for example, the gram 
negatives that are subject to dehydration more than spores or than gram positive. So, during the 
study we also evaluate the flora in the environment and compare this with the other. There will 
be in month the publication of all the details about our validation and I am happy to share this 
validation with others if we missed something. But we tried to scientifically cover all the 
problems could occur during an air sampling. That means different typology of micro-
organisms and also we are thinking to a sort of device where you are able to know hour by 
hour, because at the end you have eight hours of sampling and you can know exactly in which 
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fraction of your production you had contamination. The idea we are working on is to have a 
system, a sort of orange, that works hour by hour and you collect a piece of your membrane in 
one hour and another piece in another hour and so on, and you will know exactly when you had 
contamination during the eight hour sampling. This gives much more advance and more 
information for your test. But for the validation of the gelatin member we tried to cover all the 
possibilities in the stress conditions and the adverse if the membrane is able to support the 
contaminations after eight hours.  
 
Dr Emmanuelle Charton: We must stop the discussion now, but if you have further questions 
for Dr Gilberto Damaso I invite you to use the lunch or coffee breaks! 
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How to facilitate their regulatory acceptance 

Towards an improved sterility test 
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Abstract 
The compendial sterility test is generally recognized as a flawed test for its stated 
purpose. Since the original description in the 1930s, this test has generated controversy as to 
its role in product quality testing and in terms of means to improve the assay.  The test is 
fundamentally flawed in two respects:  it can only recognize organisms able to grow under the 
conditions of the test, and that the sample size is so restricted that it provides only a gross 
estimate of the state of “sterility” of the product lot. There is little that can realistically be done 
today about the second concern, the test is a destructive one and the only way to improve the 
sample size limitations would be to increase the number of samples tested.  However, there are 
several opportunities to improve the first restriction. This presentation will focus on currently 
available technology that shows promise for a rapid sterility test, technology that also allows 
for recognition of any viable microorganism present, with the assumption that we change the 
definition of viability currently employed by pharmaceutical microbiologists. 
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Introduction 
 
Our interest in evaluating alternative methods for sterility testing grew from a desire to improve 
sensitivity and time to detection of microorganisms, integral components of the quality control 
services for cell therapy products at Genzyme Biosurgery. It was evident that the rapid 
detection platforms available for use in clinical diagnostics should be accessible to the 
pharmaceutical quality control scientist based on the years of clinical success of these methods. 
Continued reliance upon conventional Pasteurian methodologies, the basis for compendial and 
regulatory sterility testing was a limitation to the improvement of patient safety in the 
developing field of regenerative medicine, including cell therapy and tissue engineering. 
 
After extensively reviewing the available technologies and potential application in a GMP QC 
testing environment we approached U.S. Food and Drug Administration (FDA) in 1999 and 
proposed a validation plan that would systematically compare the compendial sterility testing 
methodology against the BacT/ALERT Microbial Detection System, a detection platform 
widely used in a clinical diagnostic setting for the detection of blood borne infections in 
hospitalized patients. We found the FDA to be interested as we developed this validation 
program. This presentation is devoted to a discussion of the development and validation 
program of a rapid sterility test method we embarked upon to support our autologous cultured 
chondrocyte product, Carticel, and a report after 1 year since implementation of the system.  
 
Carticel: Autologous cultured chondrocytes 
 
Carticel is an autologous chondrocyte implant product, which replaces damaged articular 
cartilage in the knee [1-2]. The process begins with the collection of a cartilage biopsy. After 
harvest, the biopsy is sent to a central manufacturing facility where the cells are expanded until 
a sufficient number of chondrocytes are available for implantation. After packaging 
chondrocytes in a vial, Carticel is sent to the orthopedic surgeon who implants the cells into the 
patient’s knee under a periosteal patch. After a period of rehabilitation the defect is filled with 
hyaline cartilage eventually affecting a permanent repair. Carticel has been the first cell therapy 
approved by the FDA. To date, autologous cultured chondrocytes have been implanted into 
over 13,000 patients. Ninety-one percent of patients with femoral chondyle improve from 
baseline examination with improvement seen at one year. Improvements appear sustained at 5 
years postoperatively. 
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Three sterility tests are conducted during Carticel product manufacture. In one of the three 
sterility assays complete (14-day) testing cycles is completed prior to product release. 
However, the lot release assay is conducted up to 3 days prior to release with eleven days of 
additional incubation remaining after patient administration. The third and final assay, a sample 
of the final product consisting of autologous cultured chondrocytes is put on test on the day of 
shipment. For this reason product interdiction procedures are to be used when a sterility test is 
determined to be positive before patient administration of the cell product. Non-conformance 
procedures including failure investigation procedures that require prompt physician notification 
are implemented if a sterility test is determined to be positive after patient administration. 
Alternate sterility testing assays, which exhibit characteristics of increased sensitivity and 
shortened time to detection, would provide a great advantage to improve testing of products of 
this type.  
 
Validation Overview 
 
Validation parameters were chosen from various guidances and included specificity, 
repeatability, limit of detection, ruggedness, and equivalence [4-7]. With input from FDA, ten 
microbial strains were chosen. Three of 10 strains were acquired through the American Type 
Culture Collection (ATCC). The remaining 7 of 10 strains were isolated from positive sterility 
testing samples or from organisms isolated from the Carticel manufacturing environment. Eight 
of 10 strains were aerobic and 2 of 10 strains were anaerobic. Four strains were Gram positive 
cocci, either staphylococcus or streptococcus. One species was a Gram negative bacillus 
(Pseudomonas fluorescens). Three strains were Gram positive bacilli (Propionibacterium 
acnes, Clostridium sporogenes and Streptomyces halstedii olivaceus). There were 2 species of 
fungi (Aspergillus niger and Penicillium chrysogenum) and 1 strain of yeast (Candida 
parapsilosis). Aspergillus niger, Penicillium chrysogenum and Clostridium sporogenes are 
spore-forming microorganisms. 
 
Three serial dilutions were prepared from suspensions of each challenge strain. An important 
constraint of this validation was that dilutions represent a very low bioburden.  We ensured that 
each challenge inoculum exhibited less than 75 CFU/ml. The lowest achievable inoculum was 
ultimately combined with freshly prepared chondrocytes representing those that are found in 
the Carticel final product. Samples were also prepared containing chondrocytes representing 
two in-process sterility tests routinely conducted at the conclusion of primary cell culturing, 
expansion stage and at the pre-release sampling stage. 
 
Freshly cultured human chondrocytes were prepared for use through manufacturing procedures 
as defined by Carticel processing standard operating procedures. Cells were grown and 
harvested to simulate sample configurations used in sterility test samples of Carticel. 
Chondrocyte preparations alone were used as negative controls. Each microbial challenge 
dilution was combined with freshly cultured chondrocytes to complete each simulated sample 
configuration. 
 
Based on the results of early stage validation studies and optimization efforts we identified an 
optimal media formulation (FA and FN) and incubation temperature (32°C). These conditions 
would maximize time to detection for most microorganisms important as microbial 
contaminants in the manufacture of cell therapy products. Comparability testing using Steritest 
included three replicates for each challenge organism. All detection events were confirmed by 
Gram stain and recovery was confirmed by conventional methods. 
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Results 
 
The parameters of specificity, limit of detection, repeatability, ruggedness and equivalence 
were evaluated. Criteria for each validation parameter were found to be acceptable. The data 
supported the instrument’s capability to detect microorganisms in cell therapy products at low 
inoculation densities and confirming the observations of other investigators [8]. For example, to 
validate specificity of the test method we showed all strains were detected by both methods 
using the appropriate test media (aerobic and anaerobic). For limit of detection, the validation 
acceptance criteria required inocula to be less than 75 CFU/ml (in contrast with the USP, which 
requires inocula of less than 100 CFU/ml). The data in these studies indicated a limit of 
detection of 10 CFU/ml or lower. Evidence of repeatability was shown in the validation where 
triplicate samples were prepared with low numbers of microorganisms (<75 CFU/ml) for each 
dilution. Repeatability was shown consistently in all three replicates at higher inocula, 
however, due to the technical limitations of serial dilutions of bacteria, replicates challenged 
with low numbers of organisms (1-6 CFU/ml) demonstrated variable results. Ruggedness was 
demonstrated by two analysts each independently inoculating a set of BacT/ALERT media 
bottles with each of the 10 challenge organisms from the same inoculum preparation. For each 
organism, the mean time to detection at each inoculum and the difference between the means 
for each analyst were calculated. For all challenge organisms, the mean difference between the 
times to detection for Analyst 1 and Analyst 2 at each inoculum was not significant (P = 
0.2088). 
 
Finally, equivalence was defined as a measure of how similar the test results of BacT/ALERT 
were to the current method. Figure 2 displays mean detection times for the series of challenge 
organisms for all inocula. BacT/ALERT detected the challenge microorganisms before Steritest 
in 9 of 10 of the challenge strains (Staphylococcus epidermidis, Staphylococcus warneri, 
Acinetobacter lwoffii, Pseudomonas fluorescens, Streptomyces halstedii olivaceus, Candida 
parapsilosis, Clostridium sporogenes, Penicillium chrysogenum, and Aspergillus fumigatus). 
Differences in detection times between the 2 systems for each challenge organism were 
statistically significant. Propionibacterium acnes were the only microorganism in which 
Steritest maintained an advantage in time to detection over BacT/ALERT. 
 
Conclusion 
Data from early and late stage validation studies showed that both compendial and automated 
methods detected all challenge microorganisms. Optimized test conditions demonstrated the 
automated method could be used successfully as a lot release test for Carticel. Data 
accumulated over a four year period provided documented evidence that the BacT/ALERT 
Microbial Detection System could be used as an alternative sterility test method for Carticel. 
On February 17, 2004, the Center for Biologics Evaluation and Research (CBER) approved the 
use of the BacT/ALERT Microbial Detection System as an alternative test for the lot release of 
Carticel, a culmination of four years of validation studies [9]. This approval marks the first time 
an alternate test has been approved for lot release of a marketed biological product. Between 
Feb, 2005 and Feb 2006 11,798 aerobic and anaerobic sterility test samples were processed in 
BacT/ALERT.  Of these samples, we detected 5 positives in aerobic media having detection 
times ranging from 6.9 to 32.1 hours. Our investigation concluded that one of the 5 positive 
results was a false positive due to Staphylococcus epidermidis. The remaining 4 positive results 
were determined to be true positives; fluid waste containers contaminated with 
Novosphingobium capsulatum and Comamonas testosteroni were determined to be the source 
of the contamination. Rapid detection of product contaminants now allows us to detect and 
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reject contaminated product lots during the transport of Carticel to the orthopedic surgeon, prior 
to surgical implantation. Based on our investigation results and our confidence in the ability of 
BacT/ALERT to rapidly identify positive sterility test samples, we now require a minimum of 
48 hours of sterility test sample incubation before surgical implantation of Carticel, which is 
sufficient to detect the majority of potential contaminants. 
 
Automation of microbial detection methods not only improved the detection technology, but 
also decreased material and labor costs significantly, by greater than a factor of 2. The majority 
of the cost savings was achieved by reducing the number of disposables used in the test. 
Moreover, the decrease in labor resulted in less sample handling, which significantly improved 
the rate of false positive sterility tests. Our false positive rate decreased from 0.05% using 
compendial membrane filtration methodology to 0.02% after implementation of automation. 
Implementation of rapid microbiological testing systems plays an important role in improving 
the safety of cell therapy and tissue-engineered products and could signify an important 
advance in the monitoring of sterility for pharmaceutical products. 
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The goal of this presentation is to provide an FDA reviewer’s perspective regarding the 
validation and implementation of alternative micro methods. The specific topics to be covered 
also include the Process Analytical Technology initiative at FDA and how microbiology fits 
into PAT. And finally, the current activities at FDA related to alternative microbiology 
methods will be discussed.  
 
The FDA released a guidance document in September 2004 entitled “PAT- A Framework of 
Innovative Pharmaceutical Development, Manufacturing and Quality Assurance”. The 
guidance explained the agency’s vision of the advantages PAT could provide for 
pharmaceutical manufacturing and described how the agency would deal with PAT 
submissions. 
 
The guidance contained the following description of PAT: “The Agency considers PAT to be a 
system for designing, analyzing, and controlling manufacturing through timely measurements 
(i.e., during processing) of critical quality and performance attributes of raw and in-process 
materials and processes, with the goal of ensuring final product quality.” You will notice that 
the word “timely” is highlighted in red on this slide. The notion of a measurement being 
“timely” refers not only to when the sample is taken for analysis but also how long it takes to 
receive the results of the analysis. We will return to this notion of timely measurement later in 
this presentation.  
 
The guidance also includes this clarifying statement “It is important to note that the term 
analytical in PAT is viewed broadly to include chemical, physical, microbiological, 
mathematical, and risk analysis conducted in an integrated manner.” So, PAT is not limited to 
one or two technologies, but can include any type of analytical procedure used in a manner 
consistent with the principals of PAT. 
 
Now that we have provided a brief definition of PAT, what are the advantages of using PAT for 
a manufacturing process? Ideally, PAT should lead to increased process understanding. The 
ability to monitor a critical parameter(s) of a process in real-time (or near real-time) should 
provide a better understanding of how that process works. This should lead to better control of 
that process, particularly compared to using end-product testing to determine if the process 
performed acceptably. Increased control provides for a more efficient process with less waste. 
There is a further potential benefit to using PAT. Knowing that a manufacturer has very strong 
understanding and control of their process could also lead to less regulatory oversight by the 
FDA. This might mean fewer post-approval supplements and/or less frequent inspection of that 
facility. All of these reasons provide incentive to explore using PAT. 
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In order to encourage the pharmaceutical industry to consider using PAT, the FDA launched 
the PAT initiative. This program was set up to assure the industry that the FDA would be able 
to properly assess their use of PAT in pharmaceutical manufacturing. In order to provide this 
assurance, the agency set up a training program to educate FDA personnel about the use of 
PAT. This training program included CMC Reviewers (CDER and CVM), Compliance 
Officers (CDER and CVM) and Field Investigators (ORA). The training covered the analytical 
technologies likely to be used as part of PAT. The people who completed the PAT training 
(referred to as the PATRIOT Team) would perform the combined review and inspection 
process for a submission that included PAT. As part of the PAT initiative, the FDA also 
encouraged firms to meet with the agency to discuss PAT before making a formal submission. 
These discussions could cover technical issues as well as regulatory filing issues and could also 
include a pre-operational site visit by the PATRIOT Team to the manufacturing site. These pre-
operational site visits are not inspections but are instead meant to be forums for open 
discussions between the agency and the applicant regarding the validation and implementation 
of PAT. For more information about the PAT initiative go to: www.fda.gov/cder/ops/pat.htm.  
 
I would now like to take a few moments to talk about traditional microbiology methods. These 
methods have been in use with little change for over 100 years. They involve placing a sample 
into microbiological medium (either liquid or solid) to detect the presence of microorganisms 
in the sample. These methods require the growth of the microbes and the visible detection of 
that growth (e.g., turbidity in a broth or colonies on a solid medium). The requirement for 
growth makes these methods somewhat slow and limits detection to only those microorganisms 
able to multiple under the specific culture conditions of the test method. However, the 
traditional methods are relatively simple, inexpensive and well accepted by everyone involved. 
But, are these traditional methods “timely”? Since the traditional methods generally take at 
least 2 days (and up to 14 days for the sterility test) to obtain results, it is hard to consider them 
ideal for the control of a manufacturing process. 
 
Numerous alternative microbiological methods exist that can provide more rapid results than 
the traditional microbiological methods. Indeed the use of rapid microbiological methods for 
the detection and identification of microorganisms has been a basic practice of the clinical and 
food industry microbiology labs for many years. The use of rapid microbiology methods 
(RMM) by the pharmaceutical industry can provide a number of advantages. In-process testing 
using RMM can provide for better control of a manufacturing process (including corrective 
action if needed). Use of RMM for release testing of pharmaceuticals can also provide for 
faster product release and thereby reduce storage costs for finished product.  
 
If RMM provide such clear advantages for pharmaceutical manufacturing, why have they not 
been more widely used? One of the concerns regarding the use of RMM has been regulatory 
uncertainty. In other words, will the regulatory authorities allow the use of these methods by 
the industry? Since the cost associated with validation of new methods can be significant, it is 
important for industry to know how the regulatory authorities view the use of RMM. 
 
There are several documents that provide guidance regarding the validation of alternative 
microbiology methods. These are listed below. 
• PDA Technical Report 33 

– Evaluation, Validation and Implementation of New Microbiological Testing Methods 
• EP 5.1.6.  

– Alternative Methods for Control of Microbiological Quality 
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• USP Chapter <1223>  
– Validation of Alternative Microbiological Methods 

 
The documents mentioned above list the criteria that should be addressed in order to validate an 
alternative microbiology method and provide some information regarding the types of 
experiments needed to assess the acceptability of the alternative method. 
 
The goal of the validation study is to demonstrate that the new method is suitable for its 
intended purpose. This idea is also stated in ICH Q2A Text on Validation of Analytical 
Procedures and the intended purpose of a method should be considered when designing, or 
assessing, a validation study. Another way that we often approach validation is to demonstrate 
that the alternative method is equivalent (or better) to the current test method. Demonstrating 
that the alternative method is equivalent to the current method may require more than a simple 
direct comparison between the two methods. Careful consideration of the intended purpose of 
the analytical procedure is needed when designing the various elements of a validation study. 
One should also keep in mind that the traditional methods themselves are far from perfect and 
may not be ideal for the intended use. The issue of timeliness, or time to results, should also be 
considered when assessing an alternative microbiological method.  
 
One validation criterion that is often asked about by firms designing validation studies is 
specificity. What organisms should the alternative method be able to detect (or quantify)? The 
studies we have seen generally start with the basic organisms mentioned in the Compendia 
(e.g., E coli, C. albicans, S. aureus …). These organisms will provide a general challenge to the 
alternative method and is a reasonable place to start. We (FDA) generally ask that firms also 
use organisms isolated from their own facility, since this will represent the organisms that the 
test method is going to be asked to detect once it is implemented. When choosing facility 
isolates for a validation study it is important to select organisms that will provide a challenge to 
the test system. The specific organisms chosen will depend on the mechanism of the alternative 
method. 
 
Finally, what has been occurring recently at FDA in regards to RMM? A number of 
applications for RMM have been approved for both sterile and non-sterile products. Although 
the majority of the applications so far have been for finished product testing, there have been 
submissions approved for in-process testing. There has also been a great deal of communication 
and cooperation between the Centers at FDA on the subject of agency expectations for 
validation of alternative microbiology methods. The same RMM can be used for products 
regulated in different Centers and the Agency thinks it is important to be consistent. We have 
had a number of meetings with applicants to discuss the use of RMM and several of these 
meetings have included personnel from multiple Centers. These meetings have been very 
helpful to both industry and the Agency, and have simplified the regulatory process.  
 
In conclusion, RMM can be very useful for a pharmaceutical manufacturing process. The FDA 
has the experience and trained personnel to deal with the review and inspection of alternative 
microbiological methods. The Agency is also working to provide consistent expectations for 
the assessment of RMM validation, regardless of which Center has jurisdiction. And finally, 
consultation with FDA prior to making a submission for an alternative microbiological method 
can be very helpful for both industry and the Agency. 
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DISCUSSION 
 
Dr David Page: My question has really got to do with what specific details you require in a 
submission with regards to the specific technologies? I suppose it’s got to do with coming from 
a site that hasn’t adopted these technologies yet. There seems to be an inherent risk with the 
proprietary nature of some of these technologies. If you do submit a specific type of product, is 
it really dependent then on your relationship with the vendor? 
 
Dr Bryan S. Riley: That’s a good point and one that I did not mention in this presentation. 
Certainly presenting as much information as you have is how the method works, the details, the 
mechanism, that sort of thing. One thing we have tried to do and encourage the vendors to do is 
submit what we call a drug master file. This is where the vendor can submit some of the 
background information on how their method works, how they developed the methods, a lot of 
the different tests and procedures they did to develop their rapid method and things they would 
not necessarily share with you, but they can share with us on a confidential basis. This is 
proprietary information, we cannot share it with you or anyone else, but we can look at it and 
provide a little bit more in-depth background understanding of how the method actually works 
and what’s been done to develop that method. If it’s information you can’t get, then hopefully 
we can get it. It’s something we have worked with the vendors to do. A few of the vendors 
have submitted DMFs and I think a few more may be considering it, but I think it can be a very 
useful thing for them to consider and something, if you’re working with a vendor and they 
haven’t done that, it is something you might want to mention to them. It can vary with the 
method and the complexity and how much proprietary black-box stuff there is to it. 
 
Dr Emer Cooke: Thank you. Any other questions? 
 
From the floor: We heard in the presentation from Dr Sylvie Guyomard-Devanlay that they 
sent to FDA PQ particles in advance before getting validation data and reports. What’s the 
viewpoint of FDA? Is is advised or required? What is the situation? 
 
Dr Bryan S. Riley: There is no requirement to submit anything informally, whether it’s 
comparability protocol or just any sort of discussion with the agency. I mean you could do your 
entire validation, get your submission together and submit it as either an original NDA or a 
supplement or however you want to submit it. You do this without any prior notification or 
discussion with us. There is no statutory or regulatory requirement that you communicate with 
us before that. Any communication you do prior to your submission is really up to you and how 
much information you want to share with us or tell us or talk to us about is really your call. 
 
 



New microbiology chapters of the European Pharmacopoeia 
 

 
113 

Proceedings of the International Symposium, Strasbourg, France, 21-22 September 2006 
© Council of Europe 

 

Session II: Alternative methods for control of microbiological quality: 
Regulatory acceptance of alternative methods 
The perspective from regulatory authorities in Europe 
Mrs Maria Arfwedson, Medical Products Agency (S) 

 
 
Mrs M. Arfwedson’s slides are available on page 12 of the Microbiology Symposium, 
Session II: Part 3 Slides 
http://www.pheur.org/site/page_601.php 
 
 
The new general chapter in the European Pharmacopoeia; 5.1.6 Alternative methods for control 
of microbiological quality, is aimed to facilitate the development and implementation of 
alternative microbiological methods by 
-  providing basic principles and potential applications for a number of new methods 
-  describing general and specific validation requirements 
-  giving an example of a detailed validation protocol 
 
The conventional agar methods are slow, results are not available before incubation for several 
days, and therefore hardly enable proactive, corrective actions to be taken. The new methods 
have the potential for real-time or near-real-time results which may improve cost-effectiveness 
in pharmaceutical production. Other potential advantages are 
-  improving the quality of testing 
-  automatization of processes as part of the PAT concept 
-  enabling proactive corrective actions to be taken 
-  serving as suitable methods for biologicals, e.g. cell therapy and tissue engineered products 

with a short shelf life, where no alternatives exist today  
 
There are of course limitations, some of them related to the lack of experience with these new 
techniques, both among competent authorities and pharmaceutical companies. Extensive 
validation work is required to show equivalence to standard methods and regulatory procedures 
are not suitable to all applications. The equipment is expensive and the cost per analysis is for 
some techniques relatively high. A methodological limitation such as further identification of 
microorganisms quantified in the test sample by means of e.g. solid phase cytometry is another 
issue. 
 
The validation section is divided into three parts: 
• General requirements, referring to the validation of equipment (DQ, IQ, OQ, PQ), 

databases (if applicable) and method (comparative study between official and new method) 
• Specific requirements, referring to primary validation of the method and principle of 

detection (performed by supplier and verified by user), validation for the intended use (by 
user) and risk-benefit analysis (by user) 

• An example of a detailed protocol followed by a laboratory for the implementation of a 
bioluminescence method 

 
Hence, in order to perform correct validation of a new method and establish documented 
evidence that the procedure will consistently achieve what it is intended to do, it is critical to 
understand and define what the procedure is intended to achieve. 
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The progress in pharmaceutical manufacturing, including the development of new technologies, 
in order to increase process understanding and product quality is strongly recognized by 
European regulatory authorities and in line with this view the introduction of the new Ph. Eur. 
chapter 5.1.6, which may offer great advantages compared to the conventional methods, is 
supported. 
 
The competent authorities are also aware of some of the regulatory concerns connected to the 
implementation of an alternative method e.g. when the new method will be applied on a 
material used in the production of a large number of products to be marketed world-wide. 
 
As pointed out in the introduction the status of the chapter is informational. Methods and 
validation requirements are not described in detail for the intended application as are the 
conventional methods. Therefore, in applications where compliance with Ph. Eur. is mandatory, 
a new method can not replace the standard method unless equivalence has been shown and 
approved by the competent authority. 
 
In order to give you some feedback on the experience among EU competent authorities a 
number of questions were forwarded the members of the CHMP Quality Working Party. The 
questions addressed the experience of requests for scientific advice, applications for variation 
and inspections related to the implementation of an alternative microbiological method. 14 
members responded to the questionnaire, of which 11 had no experience either in applications 
or scientific advice. UK has received a few applications for variation, Norway has approved 
one type 2 variation and Sweden has had one scientific advice on the matter. The conclusion is 
that the experience at European regulatory authorities is so far very limited. 
 
Finally, I will present one actual example, concerning a request for scientific advice submitted 
to the Swedish MPA. The request resulted in a meeting with the company where a number of 
issues where raised. The issues were brought to the QWP agenda for discussion and resulted in 
a proposed statement which was forwarded to the ad hoc Inspectors meeting and finally agreed 
on and published on the EMEA web site (www.emea.eu.int/Inspections/QWPfaq) 
 
The request for advice concerned an alternative method for rapid control of Purified Water used 
as an excipient in the production of non-sterile pharmaceutical products. The method chosen 
was “Chem Scan”, based on solid phase cytometry, which is one of the methods described in 
the general chapter as being a rapid and sensitive method for the non-specific evaluation of 
bioburden e.g. in testing pharmaceutical grade water. Both the conventional method (Ph. Eur. 
2.6.12) and “Chem Scan” was intended to be used as alternative equivalent methods. The 
change comprised a large number of non-sterile products manufactured at one site, but 
approved and marketed world-wide. It was clear that the extent of regulatory requirements (i.e. 
number of variation applications) was crucial for whether or not the company would continue 
their development activities. 
 
The QWP discussion focused on the following 
- the regulatory status of the methods described in chapter 5.1.6 
- the regulatory procedure required to introduce a non-standard Ph. Eur. method in the quality 

testing of a raw material used in the production of a large number of products, thus affecting 
several hundred registration dossiers within the EU 

 
Some specific issues were discussed at the meeting: 
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Should we request the company to submit hundreds of variation applications concerning the 
same change? QWP: No, try to avoid many variations 
 
Would a joint GMP inspection of the production site concerned, including the assessment of 
the variation report by one MS, be acceptable to all MSs? QWP: No, all MS concerned need to 
be involved since many of the products are nationally approved. 
 
Would it be acceptable to submit one variation application including a list of all products 
concerned? QWP: No, the current variation regulation does not give the option to including a 
list of products in one single application. 
 
Would it be possible to give the new methods in chapter 5.1.6 the same status as the current 
standard methods? QWP: No, not in the near future. The methods are only generally described, 
applications are not specified and validation is not described in detail. 
 
It is obvious that current variation regulation is not adapted to site specific variations affecting 
a large number of products, which may also often apply to PAT related variations. A revision 
of the regulation is needed and has been proposed. Moreover, the assessment of quality 
documentation and the GMP inspection process need to be more integrated in order to support 
the development of new technologies in pharmaceutical production. 
 
In conclusion, the QWP and ad Hoc Inspectors group agreed on statement with regard to the 
implementation of a rapid method for the non-product specific control of pharmaceutical grade 
water: 
 
Pharmaceutical manufacturers are required to use Ph. Eur. standard water in the manufacture of 
medicinal products. The European Pharmacopoeia has introduced a chapter making reference 
to the acceptability of alternative methods to replace the standard methods provided that 
appropriate validation has been performed. 
The implementation of such methods might require specific review to ensure that  
- the validation data are acceptable 
- the water continues to meet Ph. Eur. specifications 
Since in the case of water the introduction of the new method is not product specific it is 
suggested that the company requests the supervisory authority to make a specific inspection of 
the manufacturing site. The supervisory authority may decide to involve a pharmaceutical 
assessor in the inspection. 
 
Since it is expected that the water will continue to meet Ph. Eur. specifications, if tested, no 
change in dossier requirements would be involved and therefore no regulatory impact on the 
products concerned would be anticipated. 
 

DISCUSSION 
 
Dr Diane Younker: I’m aware of a number of companies who have submitted type 1B 
variations and your example is the second time I’ve heard about a type 2 variation. Could you 
explain the distinction between type 1B and 2 in terms of format and expected time for 
response? 
 
Mrs Maria Arfwedson: : I don’t really have the details but the type 1B variation is very strict 
in regard to what documentation should be submitted and what types of variations that may be 
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included and I think it is a 30 day procedure.The type 2 variation may be everything from small 
variations to almost a new product formulation, and is assessed during a 3 month, 90 day 
procedure. Does that answer your question? 
 
Dr Diane Younker: I guess when I’ve looked at the criteria for the type 1B it seems that at 
least for our customers it would be more relevant for a 1B for that particular application type 
and I know a number have submitted them. I just wasn’t clear about the distinction between 
type 1B and 2. 
 
Dr Emer Cooke: Just to comment here. I think for type 1B, the criteria and conditions are very 
clearly outlined in the variation and associated guideline. Anything that is not covered by that is 
by default a type 2 and that’s basically the way it works, at the moment, there are some moves 
to change that in the future. So if you can fit it into a type 1B then you should definitely go type 
1B. If it doesn’t fit, sorry it’s type 2.  
 
Any further comments? 
 
Mrs Lilian Hamilton: I think it’s very encouraging that you have agreed on a statement and 
that it is published on the website. With regards to the chapters we have been discussing over 
these two days, we have another informational chapter and that’s 5.1.4 and I think it would be 
on my wish list at least if you could agree also on how to apply 5.1.4 among European 
regulators. That would be very helpful. 
 
Dr Emer Cooke: I will note that point, thank you. 
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Session II: Alternative methods for control of microbiological quality: 
Regulatory acceptance of alternative methods 

Use of blood culture methods for the microbiological control of cellular products:  
the Afssaps experience 

Dr Béatrice Panterne, Afssaps-DLC (F), Dr Béatrice Panterne, Mr Gerard Huyghe, Céline 
Kahn, Christine Sabatini, Célia Maquin, Laurence Mouillot and Marie-Hélène Tissier 

Afssaps, France. 
 
 
Dr B. Panterne’s slides are available on page 29 of the Microbiology Symposium, 
Session II: Part 3 Slides 
http://www.pheur.org/site/page_601.php 
 
 
Introduction 
 
In France, the law 96-452 of May, 28th 1996 and the law 98-535 of July 1st 1998, published in 
the “code de la santé publique”, established rules for the use of cell therapy products and put 
the French Health Product Safety Agency (Afssaps) in charge of evaluation, inspection and 
control of these products. Blood Products and Cell Therapy Unit at the Laboratories and 
Control Department (DLC) has been charged to organise the external quality control of cell 
therapy products. Considering that haematopoietic cells are the main cellular products used in 
routine, their control was first developed. Within the French regulatory framework, a decree 
from the 16/12/1998 relative to good practices applicable to human haematopoietic cells for 
therapeutic use was published. In this decree, a microbiological control is required but neither 
references to a quality standard nor to a control method exist. As shown by a investigation done 
to better know the used methods, the standardization of the bacteriological control appeared 
necessary. Indeed, on the contrary to the numeration of CD34+ cells, a greater heterogeneity in 
the practices was recorded with sometimes the use of unadapted techniques (too short 
incubation times, unadapted media, too small sowing volume) probably leading to a under-
detection of contaminated products. That was explained partly by the hospital context where 
control are especially intended for the clinical practice: initially, there was a transposition of the 
methods used for infectious samples to the bacteriological control of cell therapy products. The 
first does not present a limitation in terms of volume, of germ concentration and a positive 
result is generally obtained within 24 to 48H. This is different for a cell therapy product where 
the available volume is generally limited and the concentration of germs, if there are, very 
small. In the same time, this clinical practice brought the use of methods specifically designed 
for the control of human materials. Indeed, a large experience was gained from the hospital 
laboratories for the control of bone marrow. All these observations led to the installation of a 
working group which prepared national recommendations for the bacteriological control of 
haematopoietic products by sharing results of different laboratories assays and by a survey of 
the literature. For example, studies were performed to analyze the bacteriostatic effect of 
DMSO (cryopreservative often used for these products), the effect of phagocytosis on the 
microbial contamination and method comparisons were made through the organization of 
collaborative studies with the bacteriological laboratories concerned by the cell therapy product 
control. Following a public inquiry, the French recommendations for the bacteriological control 
of haematopoietic product was published in April, 2002. Nowadays, 2 to 3 external quality 
control rounds take place per year where the French cell therapy Units send haematopoietic 
stem cells samples to Afssaps, and at least one collaborative study is organized by sending 
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several samples voluntarily contaminated with germs of interest at various level. The principle 
results obtained are detailed in this review. 
 
Materials and Methods 
 
Cell samples in the context of the external quality control : 
Nowadays, 31 centres in France prepare haematopoietic products for grafts. After setting up a 
pilot study to validate transportation conditions and technical procedures, these centres send 
samples of haematopoietic products according to a scheme designed by the Blood and Cell 
Therapy Products Control Unit at DLC. A procedure for logistic and transportation has been 
settled, the temperature for transportation is between 4 to 12°C and its average time is around 
16 hours. When received, each sample is immediately analysed using the following techniques. 
In parallel, producers make the usual controls and then send their results to Afssaps for 
comparison. 
 
Collaborative studies: 
Contaminated cell samples were prepared at the DLC. Cellular materials were obtained from 
the French Blood Establishment according to a convention, they generally consisted in residual 
buffy-coats or cord blood mononuclear cells. Bacterial strains were prepared by standards 
practices and sowed in cell suspension at a determined concentration. A panel of samples was 
sent to each participant who performed the analysis according to its own procedure. Each kind 
of sample is also controlled by Afssaps after different times of preservation at 5±3°C to cover 
the delay of transportation and the beginning of the analysis for the different participants. 
Results are collected and analyzed by Afssaps. 
 
Bacteriological and fungal control: 
Automated growth-based method during 10 days on aerobic and anaerobic media (BactAlert 
system, BioMérieux). 
 
Results 
 
Validation 
Validation of automated blood culture system BactAlert was first led for haematopoietic 
products. This technique enables us to use very low volumes for the inoculation of the bottles 
and can detect contaminations of about 1 to 10 germs/ml. Specificity, reproducibility and 
sensitivity were checked for 15 germs (bacteria and fungi) chosen because of their 
representativeness (usual germs found in these products when a contamination happens), for 
their different type of metabolism and according to the chapter 2.6.1 of the European 
Pharmacopoeia for the environment germs. The validation was performed with a comparison of 
results obtained by Vital apparatus which was the first automated growth-based system we 
used. For aerobic bacteria, 100% of positive results were obtained as for the smallest 
contamination tested (46 UFC/ml), a correlation of 97% was obtained between the 2 systems 
and no false positive was observed. For anaerobic bacteria, all the contaminations were also 
detected in the condition that an anaerobic SN media is used to detect Propionibacterium acnes 
which is a very fastidious growing germ. A better detection of anaerobic bacteria with 
BactAlert apparatus was obtained for the low contaminations (<50 UFC/ml). The sensitivity 
threshold is around 103 micro-organisms per bag (ie at least 100ml) when 1% of the bag 
volume is tested. 
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Collaborative Studies 
The decision to organize collaborative studies for the French Microbiology laboratories that 
perform sterility testing of cell products was taken by the working group "Bacteriological 
control of cellular products" at Afssaps. The aim of these studies is to evaluate the 
performances of each laboratory to enhance the use of a standardized and validated control. 
The first one took place in 2001 where cell samples contaminated by a rapid growing germ 
(Staphylococcus epidermidis) were sent. This study was designed as a feasibility study where 
the detection of this germ should normally not be difficult. A negative control was also sent to 
validate the transportation and manipulation property. Ninety-six % of good answers were 
obtained and feasibility was demonstrated. The second one took place in 2002 and this time, a 
more fastidious growing germ (Propionibacterium acnes) was sent as well as dendritic cell 
samples contaminated by Enterobacter cloacae. The observed results were the following ones: 
 

Propionibacterium acnes 
100 UFC/ml 

Blood culture media 
(n=23) 

2.6.1 Pharmacopoeia 
media (n=7) 

Agar medium (direct 
inoculation) (n=8) 

Positive result (%) 82.6 71.4 25 
Negative result (%) 17.4 28.6 75 
 
For the false negative results, 83% were associated to a non respect of the recently diffused 
recommendations. For Enterobacter cloacae, 100% of good results were obtained. 
 
An other example is given by the comparison of the different blood culture method used during 
the collaborative study of May 2005. Here, we showed that the mean time to detection, 
whatever the micro-organism, was significantly shorter with automated blood culture method 
(34.8 H) than with manual one (47.7 H). Important variations of the detection time were 
observed with the manual blood culture method. 
 

Mean detection time (H) Candida 
glabrata 

Acinetobacter 
15 UFC/ml 

Acinetobacter 
150 UFC/ml 

Bacteroides 
fragilis 

BactAlert (n=13) 26 ± 12.8 30 ± 13.2 26 ± 11.8 49 ± 20 
Bactec (n=9) 102 ±12.2 18 ± 6.4 14 ± 6.7 18 ± 4.8 
Manual blood culture 
(n=7) 39 ± 36.7 101 ± 141 85 ± 127.4 43 ± 38.9 

 
External quality control 
By the national survey of the "market": in this context, 16 bacterial contaminations were 
detected among the controlled samples (n=630) that is to say a contamination rate of 2.5%. The 
identified germs were essentially germs from skin and they are the following ones: Staph. 
Hominis, Staph. Warneri (2 times), S. Epidermidis (5 times), S. Capitis, Streptococcus Mitis, 
Propionibacterium acnes (3 times), Acinetobacter johnsonii, Micrococcus sp. and Enterobacter 
cloacae. Within the framework of the external quality control, a alert system is activated when 
a contamination is found and an investigation is done to research the contamination origin. 
Because of the rare and single character for most of the haematopoietic products, the decision 
to destroy the contaminated product depends of the identified germ, of the product nature and 
of the patient clinical situation. 
 
On the request of the producers, we also controlled other type of cells. These producers used 
the media (TS/TR) described in the chapter 2.6.1 of the European Pharmacopoeia for sterility 
testing and asked Afssaps to perform bacteriological control with the BactAlert method in 
parallel with their standard control. For dendritic cells, we obtained samples of clinical grade 
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and voluntarily contaminated these with Staphylococcus aureus and with Propionibacterium 
acnes. The results obtained were the following ones: 
 

Mean detection time (H) Automated blood culture system 
(n=4) 

Pharmacopoeia media 
(n=4) 

Staphylococcus aureus 20.3 ± 0.96 48.0 ± 0 
Propionibacterium acnes 109 ± 3 162 ± 12 

 
The average time to detection was shorter with the automated blood culture system. 
 
For the chondrocytes, a complete comparison was done, the source of samples being easier to 
obtain because of the possibility to control transportation and culture media. Ten different 
micro-organisms were used with 5 different blood culture media and the 2 media TS/TR. All 
samples voluntarily contaminated were prepared by Afssaps and the half was sent to the 
producer according to a validated transportation. With the blood culture system, all 
contaminations were detected and the detection time were significantly shorter whereas 
inoculum (10ml) was 2.5 times smaller than the inoculum used for the TS/TR media. The result 
obtained by the producer had shown a rate of false negative equal to 15% (Propionibacterium 
acnes and Clostridium sporogenes were not detected) and a rate of false positive equal to 8%. 
We highlighted a better specificity of the automated blood culture method compared to the 
method used by the producer. 
 
HSC contaminations collection 
To better know the contaminations found in haematopoietic and their incidence with an aim of 
defining new studies and also to analyze the different situations where contaminations happen, 
we decided to collect the information about the contaminated products among the 
microbiological laboratories implied in the sterility control of haematopoietic products (n=31). 
In 2005, the rate of contamination was equal to 0.92% (107 contaminations/11593 controlled 
samples). The most frequent germs are germs from skin with S. epidermidis (22.4%), 
Propionibacterium acnes (19.6%) and other negative-coagulase staphylococcus (12.2%). In 
this collection, we observed that 17.8% of the contamination (19/107) were detected after a 7 
day incubation: for 42% of these cases, the used technique was not an automated blood culture 
system and for 58%, it was a contamination by Propionibacterium acnes, a very fastidious 
growing germ with no clinical relevance. Moreover, we didn't have all the details concerning 
these cases, for example, the inoculum size being perhaps too small or the medium used wasn't 
the more adapted. Indeed, the performances of different blood culture media need to be 
checked because this germ doesn't grow with the same speed according to the medium. 
 
Recommendations for the bacteriological control of cellular products 
All these results allowed us to propose French guidelines for this control published in 2002, and 
they showed their usefulness by the increase in performances throughout the various 
investigations. They deal with these different aspects: personnel, environment, sample, 
analysis, result and method validation. The size of the sample to control is probably the main 
problem due to the very small quantity of product available for the bacteriological control in 
most cases. 
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Conclusion and perspectives 
 
The type of contaminated germs which can contaminate the HSC being primarily commensal 
germs, the blood culture media allow a better detection than media used with the method of the 
European Pharmacopoeia and it is often more adapted because of the low volume available for 
this control. Our results are confirmed by the comparative study published by Khuu and 
collaborators (Khuu et al, 2004) showing the superiority of automated growth-based method. 
Those results are also confirmed by the complete validation data of this automated system done 
for chondrocytes (Kielpinski et al, 2005) leading to an approval of the use of this technique for 
the bacteriological control of this licensed product by FDA. At our level, a study for the 
bacteriological control of chondrocyte preparations initiated at the producer request made 
possible to test the use of the BactAlert apparatus in parallel of the use of TS/TR media. The 
results showed better results with automated method. 
The organization of collaborative studies by sending cellular products contaminated at various 
levels allowed to know the performances of the used methods and to measure the impact of the 
recommendations; we showed that improvement of the performances was in pair with the 
application of the recommendations. This work continues with new collaborative studies and a 
positioning of these recommendations at the European level (working group "Cell Therapy 
Products" near the European Pharmacopoeia) on the basis of 4 years of control activity for 
cellular products. The chapter "Microbiologic Control of cellular products " has been recently 
published in the addendum 5.6 of the European Pharmacopoeia. The objective is to promote 
standardized methods to guarantee the quality of the cellular products.  
A collection of the germs contaminating the cellular products was set up in 2004 in order to 
constitute a data base which will enable us to improve the recommendations (in comparison 
with the listed situations) and to define specific actions according to found germs.  
All these results support the general use of automated growth-based methods for sterility 
testing of cell therapy products. They could be useful for the evaluation of cellular products at 
the European level. Indeed, several points should be considered:  
- need for a rapid and sensitive control at the producer level even if the result is known after 

the release and the injection to the patient, it helps to better monitor performances of the 
production facilities if necessary. 

- Considering the rare and single character of some products, exemptions from the 
specification "produced not contaminated" should be considered. 

- Notion of benefit/risk: the challenge is to have the best suitable test to be sure to take the 
decision even if a contamination has been found. 

- Need for a method as growth-based one to allow identification 
- Clinical sequelae following infusion of a microbially contaminated progenitors cells are 

extremely rare (Kamble et al, 2005; Lowder et al, 2003) 
 
Finally, we will start a study in 2007 with the French cord blood bank to evaluate performances 
of automated culture system after the thawing of the cord blood units. This system has already 
been validated for these products by a umbilical cord blood bank in Australia (Sparrow et al, 
2004). All these results would allow to complete the recommendations for the bacteriological 
control. 
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DISCUSSION 
 
 
Dr Emer Cooke: If you have any questions here for Dr Béatrice Panterne or Dr Gary Du 
Moulin, as some of the same techniques were used and that maybe he would also be able to 
answer questions at this point. Since this is not part of the final panel discussion I would like 
specific questions here either for Dr Béatrice Panterne or Dr Gary Du Moulin please. 
 
Dr Paul Priscott: Could I ask if there are any guidelines on sample sizes? It came up as an 
issue for Dr Gary Du Moulin this morning. There is often very little material available as 
you’ve alluded to. How do you decide how much material from a particular lot is sufficient for 
your testing? 
 
Dr Béatrice Panterne: For haematopoietic products, we have validated the use of one percent 
of the product’s total volume for the control. But for the validation scheme, do you want to 
know the total quantity of the products we need, is that what you mean? Or for the test? 
 
Dr Paul Priscott: For the test? 
 
Dr Béatrice Panterne: For the test it’s 1 percent in the case of haematopoietic products, it’s 
one ml of the product in general. We need 500 microlitres for the aerobic bottle and 500 for the 
anaerobic bottle. 
 
Dr Paul Priscott: Can I ask the same question of Dr Gary Du Moulin? 
 
Dr Gary Du Moulin: My response is similar to Dr Panterne.  We choose a sample size of 
approximately 5 percent based upon the number of cells available during the in-process 
production step.  For final product sterility testing we prepare a test sample equivalent to the 
final product and destructively test the entire volume (0.4 ml), half going to the aerobic media 
(200 ul) and half going to the anaerobic media (200 ul). 
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Session II: Alternative methods for control of microbiological quality: 
Regulatory acceptance of alternative methods 

ROUND TABLE DISCUSSION 
Conclusion on regulatory acceptance: The way to move forward 

 
Mrs Emer Cooke, Head of Inspection Unit, European Agency for Medicines, Mr Peter 
Castle, Secretary to the European Pharmacopoeia Commission, Dr Scott Sutton, Vectech 
Pharmaceutical Consultants Inc., Dr Bryan S. Riley, U.S. Food and Drug Administration 
(USA), Mrs Maria Arfwedson, Medical Products Agency (S), Mr Paul Hargreaves, 
Medicines & Health Products Regulatory Agency (UK), Dr Paula Korhola, National Agency 
for Medicines (FIN) 
 
 
Dr Paula Korhola: I’m here from the Biological Working Party from EMEA and especially 
from the viewpoint of Biological Working Party, the rapid new methods are very important, 
especially in the case of new, advanced therapies, like cell therapy, gene therapy and tissue 
engineering. So we discussed these issues at last September’s meeting with BWP, and BWP 
supports and encourages the use of these new rapid methods, provided that all the validations 
have been done thoroughly and carefully. There is a possibility to isolate and identify the 
organisms. The other thing is also that the risk-assessment is very appropriate to include in your 
documentation. As Mrs Maria Arfwedson said in her presentation, it is a very good thing that 
you come and talk to the regulators. Either to your regulators on a national level or then directly 
to the EMEA. I think the EMEA can discuss and give advice on how the procedure goes if your 
case is such that it requires EMEA scientific advice. 
 
Dr Emer Cooke: Thank you. So the theme of this afternoon’s discussion is regulatory 
acceptance of the, I’m afraid to call them ‘new’ after the last presentation, but the new 
alternative methods. I think you have heard from all presenters how supportive they are of these 
methods and how interested they are in them being included in current applications. So, what I 
would like to explore here are, what are the barriers, or perceived barriers and can we try and 
address these and see if there is a way forward in this respect? Could I ask for questions from 
the floor? This is your round table. We’re here to try and come to an agreement as to what are 
seen as problems from the industry perspective. So please identify some issues that you have 
which could be solved. 
 
Dr Laurent Mallet: I think that the introduction of alternative methods is very helpful, but 
what we need in the European guidelines from a general point of view, is to have help 
regarding the validation strategy and I think that the success of some chapters in the European 
Pharmacopoeia are linked to the fact that there is an appendix which describes in detail the 
validation strategy. It was the case for the HCV PCR technology in the 2.6.21 chapter and we 
have also written something recently in the Mycoplasma chapter 2.6.7. I think it will be helpful 
to have the same strategy for other alternative methods because from an industry perspective 
this is the main barrier we have to introduce alternative methods. It is very useful to have a 
validation strategy and to have these validation strategies written in a guideline in order to 
discuss with health authorities to introduce these alternative methods. 
 
Dr Emer Cooke: Thank you very much. Basically you’re looking for more detail on validation 
strategy? 
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Dr Laurent Mallet: Yes I think it would be very useful. 
 
Dr Emer Cooke: Mr Paul Hargreaves, would you like to comment on this please? 
 
Mr Paul Hargreaves: Whenever regulatory authority puts out detailed guidance industry say 
that they don’t want this, they just want to be told the outline and they will do the rest. I think 
we still support that strategy. If there was no information available in the public domain then I 
think I would feel somewhat sympathetic to drafting a guidance note, or something along those 
lines. But first of all we have the PDA technical report number 33. I think it is, which goes into 
a lot of detail and if I were writing a validation protocol I think that would be my first port of 
call. I would go to that document. Also from the inspector’s point of view, we want you to 
think about the technology. As a speaker said earlier on, you have to think about its fitness for 
purpose. Is this technology right for you? Your product? Your technicians? Your processors? 
It’s only when you go through this process that the validation process will really come to life. 
In principal I’m against detailed guidelines. Personally I think there’s enough out there 
available to get people going and then once they’ve determined that the equipment is what they 
need and what they want, they can give us a call and arrange a meeting to discuss their overall 
strategy. I think that all of the member states have the same view, that we are available and we 
just want to get things moving. 
 
Dr Paula Korhola: What comes to the advanced therapies if there is somebody in the audience 
who is developing these therapies. I admit that there is a lack of guidance from the EMEAs 
side. But as I am sure you understand, this is such a field that it goes forward so rapidly that it’s 
very difficult to get in touch with this field and the regulators too. I think in this case it’s very 
dangerous to set up strict validation definitions because in the following week the situation 
might be totally different because there are new methods coming up all the time so we have to 
see and decide case by case at the moment. 
 
Dr Emer Cooke: Thank you. 
 
Dr Laurent Mallet: I think this is true, but the way it is presented in the European 
Pharmacopoeia for example, in the 2.6.21 chapter, is a guideline. It is a model, it is not a 
regulation, it is just to help people to design their validation protocol and their validation 
strategy. It’s not a regulation and it’s not strict, just a guideline. 
 
Dr Emer Cooke: Thank you. Any further comments? 
 
Mr Michael Edgington: Thank you. The European Compliance Academy has put together a 
task-force group which is designed to produce a best practice guidance document for validation 
of rapid methods. There are several methods of the task-force group in this room today and our 
second meeting will take place next Tuesday. This initiative has been taken to assist industry 
and to assist regulators. 
 
Dr Gilberto Dalmaso: I see the potential barrier for rapid micro implementation. The 
regulatory’s registration consider that if a company is multi-national supplier to different 
markets you can be some different kind of registrations. Consider from our experience the 
approval from the USA can take less than one month for one product and in Europe some 
months more. There are some projects about harmonisation and to have a sort of global 
regulatory approach in terms of registration for product release for regulatory monitoring, for 
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intermediates. So in Europe we go through type II variations and in US we had CB zero for a 
product release. So something more clear for us in terms of how to move forward for 
registration. 
 
Dr Emer Cooke: I guess you are saying that the European regulation on variations is a barrier? 
 
Dr Gilberto Dalmaso: It seems, yes.  
 
Dr Emer Cooke: I think one of the messages we got this afternoon was not all of these 
necessarily, it depends on what level of information you have in your authorisation dossier in 
the first place, as to whether or not it’s a variation.  
 
Mrs Maria Arfwedson: I can just repeat what I tried to say in my presentation. We are aware 
that there are regulatory barriers now for some applications and specifically when there are site-
specific changes. For example when you need to submit a large number of variations. We have 
come to an agreement with regards to water and if we get more examples we can come forward 
in our harmonisation in Europe. I guess for some applications the variation procedure fits quite 
well. However, there is a need for revision of the regulation. I’m aware of that and many others 
support that idea. 
 
Mr Peter Castle: We recognise that the most useful form of the General Chapter would be a 
general chapter which did have quite a detailed section on validation for each of the methods. 
Our aim was to facilitate and encourage the use of what we started out as calling ‘modern 
microbiological methods’ then we realised that some of them weren’t so modern and so called 
it ‘rapid microbiological methods’ and we realised that some of them weren’t so rapid. So we 
ended up with alternative microbiological methods because that is what they are at the moment. 
The reference methods stay the same in the European Pharmacopoeia. What we have done in 
the chapter is in fact give as detailed a validation strategy as we dared. As detailed as we felt 
able to do it. So as Dr Paula Korhola pointed out, some of the techniques are developing very 
quickly, they are in movement. Things really have to settle down before you in fact try to write 
an authoritative document on validation. Dr Laurent Mallet referred to the recently revised 
chapter on the mycoplasma test where we have added a PCR test and we did feel in that case 
that the technique had settled down enough to write quite a detailed validation section. That has 
now been adopted and I guess it’s in press and it may even be published by now.  
 
For hepatitis C virus again there is a very detailed section on validation and that is well 
accepted by OMCLs who carry out the tests on plasma pools and by the manufacturers. So in 
some cases you can and some you can’t. I think now we need to let the dust settle for a couple 
of years maybe and then have a look again at the chapter and see whether we can go further. 
We will be facilitating more, we will be enabling more, the more detail we can give on the 
validation strategy. We can’t do it in an artificial way. It has to be something that is 
authoritative. 
 
Dr Scott Sutton: I’d like to make a ‘schizophrenic’ comment if I may. I’ll start off from the 
United States Pharmacopoeia. The decision was made early on at the United States 
Pharmacopoeia, that we would not go into great detail and provide detail on individual 
technology and individual techniques. The reason being that if we were to do that it would be 
very difficult to counter the argument that compendia was actually recommending the use of a 
particular technique or technology. Therefore the decision was made to back off, take a much 
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higher level view and describe the types of things that should be evaluated as part of that 
validation programme. 
 
For the second part of my response, as a consultant, I go into a lot of companies where quite 
honestly the microbiology department, as Dr Paul Hargreaves mentioned, is located in the 
cellar behind the stairwell, frequently not using the best quality equipment. Unfortunately this 
is because for many years microbiology has been viewed as the poor step-child, the function 
that needed to be tolerated as a necessity, not as a desirable function. I’m not sure it’s within 
our power to change that as microbiologists working in the pharmaceutical industry. But it is 
certainly to the companies’ best interest and it doesn’t take any stretch. For those of you who 
remember recent unpleasantness with contact lense solution. This was a microbiology issue. 
The industry’s desire to put out good products is going to force an increased awareness and 
emphasis on good microbiological control. We should be doing as subject matter experts, and 
again I’ll return to that point, we carry the banner within our companies to force this type of 
change through the company. 
 
I wanted to make that one statement that we do need to push these kind of quality control issues 
through the company and on the USP side although I understand the desire for detailed 
instructions, I’m not sure the role of the Pharmacopoeia is to write SOPs. I prefer to believe 
that we have the expertise to create our own internal procedures. 
 
Dr Emer Cooke: thank you very much. Any further questions or issues to be resolved from 
our participants? 
 
Dr Christine Magin: I have a question on a back-up concept because when you rely on some 
alternative methods, you may have to rely on one particular vendor, so there should be some 
back-up scenario in place just in case you may get some sort of stock shortage or something 
else may happen. What is the regulatory’s point of view on that? Is it sufficient to have some 
procedure for back-up or would you have the feeling that there is an alternative method coming 
back to the method which is now in the European Pharmacopoeia to be in place and to be 
validated as a back-up concept? 
 
Mr Paul Hargreaves: That’s a very good question. What happens when you can’t get the 
consumables. I would guess that the back-up method is the official pharmacopoeial method and 
that you obviously still need to be able to perform or have that test contracted out to an 
approved contract laboratory because that is still the reference test. Yes, I would expect in your 
emergency plan, because you all have emergency plans, for it to state what you would do in 
that particular case. You’ve thought it through, you’ve got a contract laboratory that can do it, 
it’s authorised to do that work and that would be your get-out-of-jail clause. 
 
Dr Bryan Riley: That’s actually my question and it’s something that some of the applications 
we’ve seen have mentioned. Because the applications we have seen so far for rapid methods 
have been post approval, so they already had a previous method validated and approved, they 
can use what they have done as they have specifically mentioned in their supplement. For the 
rapid method in the event of a problem with reagents or instrument problems, they can fall back 
on previously approved, typically compendial, method, but whatever the previously approved 
method was.  
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That is certainly a very good question, especially if you are relying on a proprietary method 
that has a single source. It is a concern. 
 
Dr Emer Cooke: Thank you. Any further comments? 
 
Dr Gary Du Moulin: We do have a back up plan.  Obviously, it is to go back to the 
compendial method, which remains an active procedure in the Quality Control laboratory. 
 However, since automation is preferable for cell therapy and tissue engineered products it is 
important to thoroughly research the type of equipment you plan to use and to understand the 
design features of the device.  We chose an automated microbial detection system that has been 
a robust detection paltform in hospitals for many years. We had a computer based failure in the 
system but were able to have the instrument's technical representative on site within the day. 
 This kind of support is important because of your dependence on the system. 
 
Dr Emer Cooke: Thank you. Further questions? Issues that need resolution? Why are we not 
using the methods? 
 
Mr Paul Hargreaves: It’s a question for Dr Bryan Riley as I don’t know the answer to this. In 
the UK if a company used a rapid method for environmental monitoring that wouldn’t require 
any variation to the marketing authorisation. If they used it as an in-process control again 
provided it wasn’t detailed in the marketing authorisation that they could do it, for 
identification purposes you can just go out and buy the kit. Again no variation needed. For 
finished product specification, yes, you need a variation. But for all the others, as far as I am 
aware, we don’t need them in Europe. What is the situation in the United States of America, 
would they need to file a supplement if they wanted to use these for environmental monitoring 
or in-process control systems not named or listed in the NDA or ANDA? 
 
Dr Bryan Riley: That’s a good question. What we normally see in our applications is at least 
some mention of how they are doing environmental monitoring, in-process testing, the media 
they are using, incubation conditions, etc.. We do like to know some, because it is an important 
part of the control process in the manufacturing of the product. We have been expecting people 
to submit some sort of post-approval submission to make a change in that. I think they also 
would like some feedback from us as opposed to just implementing it and waiting for an 
inspector to show up a year later to say, “what are you doing?” 
 
It’s sort of a protection on their part as well. They like to get some feedback from us before 
they actually implement it. I think it’s also useful for a multi-site company, comparability 
protocols, things like that. It could be used widely and is also a very good way to look at 
something like that. 
 
From the floor: Connected to the last discussion. You told us about the situation in the UK. 
What is the situation in the other countries of Europe? It’s a good point. I don’t know if all the 
people think about implementing in some environmental monitoring, if they have a clear idea 
of whether it is also just based on internal validation or if this implicates some variation. 
 
Mrs Maria Arfwedson: Just a short comment. The comments that Mr Paul Hargreaves 
mentioned here are normally not a part of the registration dossier. As long as it’s not part of the 
information in the dossier you don’t require it to be submitted as a variation. Normally these 
methods can be implemented  following the results from the inspection. 
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From the floor: So even water is considered part of the environmental monitoring? The quality 
of water is of course part of the European Pharmacopoeia chapter, but what about water for 
instance? 
 
Mrs Maria Arfwedson: I mentioned water in my presentation and in the case of water you are 
required to meet the European Pharmacopoeia, but you can use this skip-testing approach. So 
you can develop and validate an alternative method. You have the method inspected by the 
supervisory authority and if needed the inspector can bring an assessor to assess the validation 
report, but still the conventional Pharmacopoeial method is the method in your specification, in 
the dossier.  
 
From the floor: In this case, because the dossier containing this part can it be considered a 
variation? Even in water? 
 
Mrs Maria Arfwedson: No, a variation is not necessary since there is no change in the dossier. 
 
From the floor: Inspections were mentioned.  Does there exist in the European Union some 
specific mechanism about how to ask for such a special inspection for the proposed alternative 
approach or is it just on the level of discussion with local authorities? I have no experience in 
our country. 
 
Mrs Maria Arfwedson: No, a variation is not necessary since there is no change in the dossier. 
 
Dr Emer Cooke: Maybe if I could just clarify that the way manufacturing is regulated in 
Europe depends on where your site is located or the country into which you import your 
product if it’s from outside the EU. In that case the supervisory authority is responsible for 
matters relating to that site for the manufacturing authorisation and the GMP conditions at that 
site. The other option discussed was that it could be included as part of a routine inspection. 
You wouldn’t necessarily have to ask for a site specific inspection but you could ask that 
specific attention be drawn to this during your next inspection carried out by the authorities. 
This is also a possibility. 
 
From the floor: So we would have to check that our authority knows the guidelines and 
recommendation. I am from the Czech Republic, it is part of the European Union. You 
mentioned your questionnaire for states in the quality working groups. I’m not sure if the Czech 
Republic is a member or not, but how old is the data presented in your questionnaire? Is it 
present? 
 
Mrs Maria Arfwedson: The data is very new, just a couple of weeks old. 
 
Dr Emer Cooke: Further issues? 
 
From the floor: I’ll just apologise if I’m a bit slow on the pick-up here, but to clarify the issue 
of water again. If you want to move to an alternative method, get the local Board of Health to 
assess you and if that’s approved you don’t need to submit a variation on any of the market 
countries. Am I picking that up correctly? 
 
Dr Emer Cooke: There’s a question and answer document that’s actually given in the 
reference document in this pack. It’s also published on the EMEA website and specifically 
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addresses the question of water. The only proviso that I would say with this is that if you 
already have a detailed method in your dossier then you may be actually changing what’s in the 
dossier. If you just say water for injections or purified water Ph. Eur. then provided you 
continue to comply with the European specification then no specific variation would be needed. 
 
From the floor: The European specification gives 100 CFU/ml? If you’re providing a read-out 
then that is not provided in CFU/ml for any particular alternative method. 
 
Mr Paul Hargreaves: You have got to demonstrate it’s equivalent. If you’re getting relative 
high units then you’re not going to be able to demonstrate it’s equivalent because we know 
there’s not a linear response over the range. If you’re using a direct counting technique, for 
example we’ve got 59 cells present on the membrane and the limit is 100 or 10 depending on 
the specifications, then that should be ok. You’ve got to make sure your counting technique 
actually reflects an actual count because that’s what’s in the European Pharmacopoeia 
monograph. You’re not having to put in a variation because your reference method will still be 
the one in the monograph. What you’re doing is using an alternative method that you have 
demonstrated is equivalent. But in case of challenge the water must always meet the 
monograph. 
 
From the floor: You’re not using R2A agar? 
 
Dr Scott Sutton: If I may jump in? I know that Dr Bryan Riley is too modest to brag about the 
FDA, but I’ll do it for him. The FDA has established a safe harbour policy. For some of these 
methods when you change the way that you’re measuring the response, the numbers change. 
For example, I was playing with a ScanRDI down in Texas using city water as my source. R2A 
was giving me 10/50 CFU. ScanRDI gave me several thousand. Whoops! Perhaps somebody 
can help but I believe the European monograph for water describes number of  micro-
organisms, not number of CFU, is that correct? It is important particularly for this reason. A 
CFU is not a micro-organism. Micro-organism is not a CFU. If we change the way that we 
measure, change the item that we measure the previous specification is meaningless. What is an 
RLU? Impedance – what is the measure for impedance again? What do these mean? 
 
Mr Peter Castle: What you said about the European Pharmacopoeia monograph, we say 
micro-organisms and not CFU. The difference when you are counting on R2A medium is 
academic. Actually they’re Colony forming units. I think they can’t be anything else. 
 
Dr Scott Sutton: But in this discussion, it’s far from academic because the numbers change. 
 
Mr Peter Castle: That’s quite true, but in the method that we specify we should have called it 
CFU and I think that we will do that in an upcoming revision of the monograph because in fact 
that’s what you’re doing, you’re looking at colonies. Of course when you use another method, 
the numbers may change. You may choose to make your method more strict to give yourself a 
comfort factor. You’re not demonstrating method equivalence. What you’re demonstrating is 
that if it fails by the official method it will fail by your method. It may fail by your method and 
pass by the official method. That’s another problem. That, I think, is the approach that we see 
to alternative methods. 
 
Dr Sylvie Guyomard-Devanlay: Just a clarification for this. If we have an IND or an NDA to 
register and if we gave validation data with alternative methods into the dossier for the product 
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concerned. Is it enough or do we have also to contact the FDA for the general qualification of 
the instrumentation? 
 
Dr Bryan Riley: The answer I guess is that you can put that into your validation data into your 
submission, into your ND or your NDA. We may not approve it, but you can do it that way. 
Are you saying doing this without any prior communication with us ? 
 
Dr Sylvie Guyomard-Devanlay: It’s just because I speak about specific validation so the 
validation of the method with the product. For example, I never gave the general qualification 
of the instrumentation to the FDA, so if I don’t know if I have to contact the FDA first to 
provide all the qualification process or if it is enough to give validation specific to the product 
for non-sterile products? 
 
Dr Bryan Riley: Our main concern would be the validation specific to the product, but we may 
have some interest in some of the background of how the method works, if that’s what you 
mean with qualification. It would just depend on how much information we already have about 
that instrument and how it works and what you can do with it versus your product specific 
validation. If it’s  a method we’ve seen before, approved and understand then it’s not a 
problem. If it’s a new method then we would want more information. 
 
Mr Peter Castle: Do we have some more questions? 
 
Dr Kyoichi Tadano: I’d like to state Japan’s position. Japanese Regulatory Authorities, MHW 
and the PMDA strongly support the development of new rapid microbiological methods. I think 
that development should be promoted in the collaboration with the three pharmacopoeias: the 
United States Pharmacopoeia, the European Pharmacopoeia and the Japanese Pharmacopoeia. 
As Professor Nasu presented today we have already a new variable method. So the Japanese 
Pharmacopoeia would like to contribute to the International Harmonisation of this topic in the 
near future.  
 
Mr Peter Castle: I’m always pleased to see enthusiasm for International Harmonisation.  
A few minutes ago Dr Emer Cooke asked why people are not using alternative methods. A few 
years ago the usual answer was that it was the fault of the Pharmacopoeia. The answer was that 
the hurdle that you need to jump over to be able to use an alternative method is so high and the 
uncertainly hiding behind the hurdle is so great is that it’s just easier to carry on using the 
pharmacopoeia method. At the Copenhagen conference this was more or less the theme that we 
heard. In response to that we have developed a facilitating general chapter. At the same time 
the United States Pharmacopoeia has been on the same wave-length, trying to deal with the 
same problem. I think that if people now say that it’s the fault of the pharmacopoeias they must 
at least be saying it a little less loudly. Are you still saying that if you’re not using rapid method 
it is because of the pharmacopoeias? I can see that there are probably many other reasons and 
maybe the other reasons are coming more into prominence by now. I don’t know whether 
anyone dares to answer the question: is it still our fault? 
 
From the floor: I’ll make a comment on that because I work in a very large number of 
companies as a consultant and what I really see is the companies registration departments who 
slavishly convert your documents into their SOPs, as pointed out by Dr Scott Sutton. Because 
the regulatory people perceive this as being the quickest way to regulatory success and I think 
until that hurdle is broken we’re going to have the same problem. 
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Mr Peter Castle: That’s interesting, that it’s the fault of the regulatory affairs department. At 
least it’s not the pharmacopoeia! 
 
From the floor: It’s not the pharmacopoeia. I think it’s at the companies regulatory affair 
level. 
 
Dr Klaus Haberer: I also see quite a few companies as a consultant and I have been a long-
standing member of the pharmacopoeial committee. What I more and more see is a lack of 
willingness on the side of the companies really, to take on the responsibility for their own 
process, which they only can know themselves. Test procedures used have to be based on the 
proper process and proper controls of the process. Taking responsibility to really make the best 
and do the best controls for those processes is needed. If this is not really achieved, we will not 
move to alternative methods. We will not move to parametric release and we will not achieve 
anything of this kind. 
 
Dr Diane Younker: I just wanted to follow up on David Page’s question with Dr Brian Riley 
and ask what would be the preferred vehicle if a company wanted to use a rapid method for raw 
material or in-process testing. You suggested that they should communicate that to the FDA. 
Would that be through an annual report? Or do you suggest prior approval on that?  
 
Dr Bryan Riley: I'm not sure we have to go as far as requesting prior approval especially if 
you are intending to develop the rapid technique during the product development phase.  If, on 
the other hand, you plan to change the method of detection after the product and its quality 
control testing program has been approved then a prior approval is required in my view. 
 
Dr Scott Sutton: At the risk of sounding like a conspiracy of consultants, Dr Michael Morris 
and Dr Klaus Haberer both have very good points. Where I run into trouble, is not trying to 
figure out how to approach FDA but how to convince the regulatory affairs department that we 
don’t need to do a prior approval. But in fact this can be with very few ripples, introduced and 
put into a fact.  
 
Mr Peter Castle: I have to confess my ignorance, I don’t know what the function of  Celsis 
Laboratories is, although we receive a lot of queries on the EDQM Helpdesk from them. If I 
could take this opportunity to have some information about that. Could you tell me? 
 
Dr Diane Younker: Certainly. We’ve been around for quite some time. Celsis was in an 
application in 1997 as the first rapid micro method approved. Public information, it was with 
Wyeth - ATP bioluminescence. It’s a presence/absence method, ideal for non-sterile 
pharmaceuticals pre-screening before end release, but also raw material and in-process 
screening as well. 
 
Mr Peter Castle: Does that mean you are a contract testing laboratory?  
 
Dr Diane Younker: We do have a contract testing laboratory portion of our company. We just 
required an in-vitro technology testing company. But I’m with the product group which 
actually develops the technology and supports it for pharmaceutical, personal care, dairy 
customers, food as well. 
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Mr Peter Castle: So you have a rather special view of alternative methods, because you’re 
more a provider of alternative methods? 
 
Do we have any more questions? I think there’s one aspect, I’m not sure whether it was 
mentioned this morning, but we are all speaking of alternative methods but I think we have to 
realise that in some cases for some products, the 14-day sterility test, a 28 day mycoplasma test, 
is in fact just too long. They’re not alternative methods. They really are the method of choice in 
many cases. Many of the products coming forward now, they are more and more the method of 
choice for cell therapy products for instance or for stem cell products. You just don’t have the 
time to do some of the classical methods, so we had better get our hands on these new methods 
in time for these new products. 
 
We are moving to the point where we have exhausted your curiosity or exhausted your 
patience, or simply just exhausted you? 
 
From the floor: Just a general question that arose during the course of the meeting. If you’ve 
previously shown equivalence to older European methods or the older United States methods 
do you now have to show equivalency to the harmonised methods? 
 
Mr Peter Castle: I think that there is no official answer to that question really. As I said, the 
assumption in the PDG working party and I hope you would confirm this, Dr Scott Sutton, was 
that we thought we were making no changes to the numbers that you would get out of the test. 
When you do the enumeration test and the identification are reliable. But then again we thought 
that the others were reliable. It’s very difficult to be completely affirmative of that for the more 
than one type of monographs that we have with microbiology contamination acceptance criteria 
in there and equally pore preparations. I’ve been told that deep-down regulators are very 
reasonable people and I think that the reasonable view would be that the new methods and the 
old methods are equivalent and that your demonstration of equivalence for the old methods 
should go for the new methods. I think it is not really up to me to make that kind of statement, 
although I can tell you what the basic assumptions in the working party were on that. Have you 
some comments on that, Dr Scott Sutton? 
 
Dr Scott Sutton: The only comment I would make would be that the question of equivalence 
has to be defined very carefully. For me it’s easiest to think of the sterility test because it’s a 
much cleaner test than microbial limits. The question on a sterility test boils down to, “are there 
viable cells on a membrane?” That is really the only question that needs to be validated. If your 
alternative method demonstrates the presence of viable cells on the filter the rest of the test is 
just surrounding stuff. You’re not changing the sterility test for example. You’re testing the 
same number of units, the same volume out of each unit, keeping the same philosophy. You’re 
just changing your method of checking to see if there are viable cells on the membrane. So if 
your validation study is designed appropriately down to the level of demonstrating for example 
the absence of pseudomonas aeruginosa what difference does it make what the compendial test 
is that demonstrates that same function. 
 
From the floor: I suppose it was just the same argument as was used yesterday with regards to 
requirements to validate the methods. Certainly for the 2.6.13 methods, the issue of career-
limiting choices came up. Basically the assumption that the committee is saying is that they are 
equivalent but as we said yesterday maybe for the enumeration methods you could argue from 
a risk-assessment perspective that they are. But for the qualitative tests there are significant 
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differences that will require re-verification of the methods. I think the basic assumption is the 
same for the other question just asked. 
 
Mr Peter Castle: The new methods for the specified micro-organisms from our point of view 
they have much more detailed validation requirements in there. If you already have alternative 
methods in place I think it probably depends on what your validation requirements for the 
alternative methods were. I mean that’s a judgement you can only make when you see the two 
in parallel.  
 
Dr Scott Sutton: Take the absence of Pseudomonas aeruginosa, what has changed, is the 
media used to recover. If you have changed over to a PCR method as an example, what 
difference does it make what media the compendial test is using. The PCR method completely 
steps around the whole recovery issue. Is this making sense? You have to not think of the end 
result, what appears on a plate. But what is the prime, base function of the test and whether or 
not your alternative method is valid or not. I’m not sure that the microbial limits test present 
any major hurdles. 
 
Mr Peter Castle: So the message is: think. Think about what you’re doing, why you’re doing 
the test. 
 
From the floor: If the new method is more sensitive than the old pharmacopoeia method and 
cannot be found as equivalent. Because in one case you can detect micro-organisms and in the 
other method you cannot detect. In this case since the pharmacopoeia methods are the 
goldstandards, what happens? 
 
Dr Scott Sutton: You just improve the quality of your product testing. This is a good thing. 
 
Mr Peter Castle: The question was, you have an alternative method already in place and has 
that method been properly validated? I guess it has been, so the fact that the official method has 
changed should not really affect that validation.  
 
From the floor: But you cannot validate a test if it is more sensitive than the old test, because 
the result is in any case different to the old test. In one case with the old test maybe you have 
zero micro-organisms and in the other you can see the micro-organism. 
 
Mr Peter Castle: You can always use a test that is better than the pharmacopoeia. You 
shouldn’t use one that is worse. 
 
It is now time to conclude this session on regulatory acceptance of these rapid methods. We 
hope that the publication of the European Pharmacopoeia Chapter 5.1.6 will have a positive 
impact on the acceptance of these methods. As discussed this morning it might be too early to 
evaluate the consequences of publication of the chapter, but we look forward to hearing about 
this from you in a few years time, when the new chapter has been used in day-to-day practice. 
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