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Be sure to check out the upcoming
PMF Conferences and Workshops

PMF has been active in the education of microbiologists in the pharmaceutical,
medical device and cosmetics industries. One of the major methods for this has
been the PMFList allowing easy communication among microbiologists. A second method is the small, focused conference.
We have had two conferences thus far this year - the Open Conference on
Compendial Issues and the conference on Environmental Monitoring (and
thanks to Sue Schniepp for an excellent conference!). We have several more
coming up before the Spring.
The 2008 PMF Conference
Important Links:
on GMP in Microbiology
will be held in April in the
Information on the PMFList at
DFW metroplex of Texas.
http://www.microbiol.org/pmflist.htm
This conference has been
completely revised this year Past Issues of the PMF Newsletter at
and features a variety of
http://www.microbiologyforum.org/news.htm
speakers representing
thought leaders and a FDA
panel (via videoconference)
looking at manufacturing and laboratory control issues. Details can be found at
http://www.microbiologyforum.org/2008/GMP/index.htm.
PMF has also organized a conference on Microbial Investigations which will
be presented in May of this year in San Francisco, CA (USA). Frank Settineri is
in charge of this conference and has assembled a stellar group of experts to address the different ways to effectively investigate microbial data deviations.
Details can be found at http://www.microbiologyforum.org/2008/MDD/index.htm.
Finally, PMF presents a revised version of the extremely popular Microbial
Validation conference in June in Philadelphia. This year the conference will
discuss finished product “method suitability”, but also bring in discussions of
environmental monitoring validation and facitlity contamination control validation studies.
Please let us know of any training opportunities that you feel are needed - PMF
exists to fill these needs. Also, if you would like to organize a conference or
workshop for PMF please let us know. We appreciate everyone’s help in making the user group successful.
Scott Sutton

scott.sutton@microbiol.org
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Examination of Microbiological Quality of Pharmaceutical Raw Materials
L. Bomblies*, C. Weiß, G. Beckmann

Introduction
The Ph. Eur. methods for microbiological testing of
non-sterile products will change in the next few years.
Since 2007, there are new methods introduced which
are harmonised between Ph. Eur., USP and JP and are
applicable in parallel with the existing methods for a
transitional period in Europe. These new procedures
may be used when they are authorised by the competent
authorities [1]. 68 Ph. Eur. monographs contain specific
requirements or limit values for testing for “specified
micro-organisms” and/or the “total viable aerobic
count”. The new methods contain partially altered test
procedures and the “total viable aerobic count“, defined
until now as the total of the “bacterial count” and the
“fungal count” no longer appears in the new methods.
Instead, only the individual parameters “TAMC" (total
aerobic microbial count) and “TYMC" (total combined
yeasts/moulds count) are described in place of the total
parameter. Due to these new parameters, a revision of
the monographs is required and also announced.
Furthermore, the harmonised method for microbial
counting contains changed requirements for the
interpretation of the limit values. For example, whereas
for a limit value of 103 colony-forming units, the
maximum acceptable number was up to now defined as
5 x 103, it is only 2 x 103 according to the harmonized
requirement [1]. For this reason the tolerance factor
was reduced from 5 to 2. De facto, this also leads to the
paradox that ultimately unchanged limit values still
give rise to a tightening up of the specifications through
the modified requirements for formation of "maximum
acceptable count“.
The harmonised part of the chapter on microbiological
specifications, 5.1.4, has a table, 5.1.4.-2, which, for the
first time, also contains requirements for
pharmaceutical raw materials in general (TAMC: 103
CFU/g or ml; TYMC: 102 CFU/g or ml) [2].
In order to create a database an evaluation of 3387
* Corresponding author: Labor L+S AG, Mangelsfeld 4,
97708 Bad Bocklet, Germany
e-mail: lothar.bomblies@labor-ls.de

samples of 40 different pharmaceutical raw materials
(see table 1) that have been examined over the last 10
years and that belong to the group of the 68 mentioned
monographs, was made in our laboratory. Only
excluded from this were all types of water since, in
some cases, it would be expedient to carry out
individual examinations due to the wide range in their
significance.
The studies were carried out from 1997 to 2006, in
each case according to the versions of chapters 2.6.12
and 2.6.13 of the Ph. Eur. 3rd. [3], 4th. [4] or 5th
edition [5] which were valid at the time of testing.
Results and Discussion
Data were evaluated on 40 raw material
monographs from the 68 monographed raw materials
with specific requirements for microbiological quality
according to Ph. Eur. specifications. 3387 examinations
(Continued on page 3)
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were done on raw materials summarised in Table 1
and arranged in alphabetical order. For detailed
results (see [6]). The raw materials were examined
under contract. Depending on the specifications of
our customers, not all raw materials were tested
completely for all requirements. In part, only the
“total viable aerobic count" was determined, but
not, however, the additionally given "specified
microorganisms”.
Table 1 – List of investigated raw materials with a Ph. Eur.
specification
Acacia
Acacia, spray-dried
Alginic acid
Aluminium magnesium silicate
Aluminium oxide, hydrated
Bentonite
Calcium gluconate
Calcium gluconate for injection
Calcium stearate
Cellulose, microcrystalline
Cellulose, powdered
Charcoal, activated
Croscarmellose sodium
Dextran 1 for injection
Dextran 40 for injection
Dextran 60 for injection
Dextran 70 for injection
Ferrous gluconate
Gelatin
Guar

Kaolin, heavy
Lactose monohydrate
Lactose, anhydrous
Lactulose
Lactulose, liquid
Magnesium stearate
Maize starch
Maltodextrin
Mannitol
Potato starch
Rice starch
Sodium alginate
Sodium hyaluronate
Sodium stearate
Sorbitol
Starch, pregelatinised
Talc
Tragacanth
Wheat starch
Xanthan gum

In the “specified microorganism” test, the
corresponding microorganism was not detected in
any individual case. 100 % of the examinations met
the requirements.
In the determination of “total viable count”, the
limit specified in the respective monographs were
adhered to in most cases. Concerning the existing
criteria 93% of the examinations met the
requirements without using the tolerance factor.
The results for only 5.5 % of the samples were
between the one- and five-fold acceptance criterion,
which represents a limit value result that, according
to the specifications of Ph. Eur. chapter 2.6.12.,
method A, nonetheless meets the requirements [1].
OOS results were found in only 1.5 % of all
examinations. To a greater or lesser extent, this

small number of limit value results or above limit
value results were not, however, evenly distributed
over all raw materials,
but only appeared appreciably in the monographs
“Heavy Kaolin“ (26 % limit value results) and
”Maize Starch“ (26 % limit value results and 6 %
OOS results). In the latter, the increased and/or
excessive microorganism numbers almost all pertain
to moulds.
In comparison of the old criteria with the new
criteria there was an increase in the OOS results to a
total of 6 % caused by the degraded tolerance factor
and in addition due to the rearrangement of limits for
fungi with the new TYMC for several raw materials.
In these cases there did only exist limits for total
viable aerobic count combining and not
differentiating between bacteria and fungi. With the
new criteria two limits for TAMC and TYMC were
(Continued on page 4)

Accugenix Inc is the world leader in contract identification and characterization of microorganisms. With laboratory that is FDA registered and cGMP compliant, our
customers have access to:
√
√

Fast, accurate and cost-effective microbial identification using genetic based technology.
Flexible turnaround times that allow you to schedule
testing around your laboratory work flow. Same day

results available in as little as 7 hours!
√
√

√

Strain-level characterization to help track and trend
contaminates throughout your process or site.
Comprehensive and validated library for reliable
identification of environmental bacteria, yeast and
molds
Dedicated Customer Service Representatives that
are accessible, responsive and knowledgeable.

For more information about our services, visit us on the
web at www.accugenix.com or contact our Customer
Support Department at 302.292.8888 / 800.886.9654.
The PMF Newsletter thanks Accugenix for its sponsorship.

Pharmaceutical Microbiology Forum Newsletter – Vol. 14 (2)
Page 4 of 13

(Continued from page 3)

created. Usually TYMC was 1/10 of the TAMC limit
with exception for Acacia, Acacia spray-dried, Guar
and Tragacanth for the raw materials in Table 1,
where TYMC was only 1/100 of the TAMC limit.
This means no change for the bacterial limit but a 10
times or 100 times lower limit for fungi respectively.
In this examination six raw materials were affected
by this rearrangement (Calcium gluconate, Calcium
stearate, Guar, Kaolin heavy, Sodium alginate and
Tragacanth). Significant higher numbers of OOS
results in TYMC were found for Kaolin and
Tragacanth.
In spite of the overall large number of tests
carried out, the number for a set of raw materials is
too small to be able to make a firm declaration of the
microbiological quality of the raw materials
available on the market. In particular for test
numbers below 20, the results should only be
considered as exploratory.
The depicted results prove that the vast majority
of the examined raw materials fulfil the requirements
of the Ph. Eur. despite the new limits without any
problems. Only for Kaolin and Tragacanth the new
TYMC results in a distinct increase of OOS with
22 % and 25 % of the examined samples
respectively. Also, the lowering of the factor with
which the limit may be multiplied in order to obtain
the maximum acceptable limit, from 5 to 2, as
required by the harmonised methods [1], should, in
practice, be achievable without difficulty in most
cases. Only the raw material maize starch forms an
exception here, where approx. 23% of all examined
samples would exceed the new acceptable limit
should the specification for microbial contamination
quoted in the monograph of 103 bacteria and 102
fungi remain unchanged. This situation could be a
source of considerable irritation. However, as only a
small proportion of maize starch produced is used as
a pharmaceutical raw material, the supply of raw
material, which meets a maximum requirement of
200 fungi/g, should, in principle, be sufficient.
Particular attention should be paid to the
microbiological incoming goods inspection of the
supplied raw material. Interestingly, the frequent
occurrence of values at the boundary of the
specification could only be found in our

examinations of starch from maize, but not in starch
from rice, potatoes or wheat. The reason for this
may be the long time spent by the maize plants in
the field before harvesting, which favours an
infestation with moulds. As is the case for other raw
materials from a natural source, there is a latent
(Continued on page 5)
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Expertise: Microbial Identification and Analysis
Microcheck Signature Reports – There is no need to guess
what your results mean, we use our 19 years of experience to
create your comprehensive interpretive report with analytical
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Depth: Offering a comprehensive analysis suite (genotypic
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• 16S and 28S rDNA gene sequencing
• Fatty acid methyl ester (FAME) analysis, a cost effective alternative
• Microscopic fungal identifications by our staff mycologist
• Professional consultation with our microbial experts
• Custom projects to meet your individual needs
Experience:
• First commercial laboratory to offer FAME identifications - 200,000+ IDs since 1988
• 40,000+ fungal IDs by our staff mycologist
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• FDA registered, cGMP, ISO/IEC 17025 Compliant
• Standard quality purity checks for every FAME sample before release of result
• Microcheck signature reports
Cost effective: Low pricing and volume discounts
Trust: Personal, rapid, responsive service with on-time
results from our microbiology lab personnel
NELAC Accredited microbiological PT Provider for water
testing labs

As the first lab to offer commercial microbial identifications we
would like to be your first choice service laboratory. For more
information about our services and pricing please visit our website
at www.microcheck.com or contact us at 866-709-6600.
The PMF Newsletter thanks Microcheck for its sponsorship.
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microbiological risk which can only be minimised by
means of a complete incoming goods inspection.
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Are All Identical Culture Collection Strains the Same?
#12343 or NBRC #14293 as at some point in the past they
were derived from a common stock. However, if we ordered them today from each national culture collection can
Introduction
The three regional compendia are used in virtu- we document that the bacterial cultures received would be
ally every industrialized country around the world. the same strain? If not (or data raises questions about their
identical nature) we can then ask if any differences seen are
In many cases compliance with the compendial
standards and procedures require the use of biologi- scientifically meaningful in terms of their affect on the outcal testing methods and the use of specific bacterial come of the particular test in question – but that is a quesstrains in these procedures. These strains could in- tion for a later day.
The compendia acknowledge a variety of national culvolve the compendial ‘challenges’ required in demture collections including the American Type Culture Colonstration of method suitability for the Sterility
Tests, the Microbial Limits Tests, the Antimicrobial lection (ATCC), the National Collection of Type Cultures
(NCTC – UK), DSMZ (German National Collection), the
Effectiveness test, antibiotic efficacy testing, or
validation of sterilization methods using biological Pasteur Institute Collection (CIP – France) and the Japan
Collection of Microorganisms (JCM) to mention just a few.
indicators.
Each regional compendia describes the specific Many of these collections stock what are listed as identical
strains that are widely used in the pharmaceutical commubacterial or fungal strains to use for these procedures as is appropriate for a referee test, or in some nity. Table 1 provides examples of equivalent strains, as
listed by the culture collection’s on-line catalog (see listing
regions non-mandatory biological tests. Recently,
of web sites at the end of this article) or by the harmonized
these tests are falling into two main categories on
compendial test. These national culture collections have
the basis of their harmonization status.
(Continued on page 7)
The harmonized tests are being written with the
assumption that strains listed as equivalent in the
individual culture collection catalogs are indeed the
same strain (ie are monoclonal). It is important to
remember that there is no objective information in
the literature to confirm this, we have only the culture collections affirmation that at some time in the
past these strains were the same.
BD Diagnostics - Diagnostic Systems offers a full line of media
designed to meet your Industrial Microbiology regulatory reThere are obvious advantages to the internaquirements. Rigid quality control provides thorough testing of
tional community in determining whether or not the
raw materials and dehydrated culture media. Mixing ingredistrains from different national culture collections
ents is an exacting and delicate task, similar to creating a perare, in fact, identical. This was a point of much dis- fect painting. At BD, we meet these challenges daily.
cussion at the recent PMF 2008 Open Conference
in Baltimore, MD (see article, this issue). I want to
At BD, we make all our own plastic dishes, safeguarding our
product lines and ensuring continual high quality. The machinmake very clear at this point that I do not want to
ery used in the production of BD Media is designed to provide
frame this as a scientific question. We are not askconsistently high-quality products. The experience of dedicated
ing if there are significant differences among the
strains from various sources. This is a (capital “Q”) line operators, laboratory and research technologists and other
professionals goes into each container of BD Media.
Quality and compliance issue. We don’t care if it
matters, we are stating that the strains are the same
Our ISO 9000 quality systems and cGMP manufacturing practices ensure consistent delivery of the highest quality media
and therefore need to be able to document the fact
available. We are proud of our facilities and our products, and
that there are no discernible differences among
welcome our customers to audit our facilities.
equivalent strains from different culture collections.
In other words, we believe that Clostridium sporoFor more information, please contact us at 877-362-2700 or
genes ATCC #11437 is the same as NCIBM
visit our website at www.bd.com/industrial.
Scott Sutton, Ph.D.
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organized with others and established quality standards under the auspices of the World Federation of
Culture Collections (WFCC).
If a compendial method requires the use of B.
atrophaeus (subtilis var niger), ATCC 9372 in one
of the test methods, the equivalent organism from
other depositories should also be allowed for use assuming the strains are equivalent. Of course, it remains the responsibility of the user to obtain proper
documentation showing that the strain collection
maintains an adequate quality system and acceptable
laboratory practices. This can be done by a standard
method of vendor audits in the same way that you
would audit the quality system and practices of any
other vendor. This does not, however, demonstrate
the equivalence of the individual strains.

when added to the bank of assay plates. As the
method measures physiological response, we would
need a tightly controlled protocol to minimize variability. This method has shown promise in the literature for tracing complex relationships in a community
(Bochner 2001).
MALDI-TOF
Matrix-assisted laser desorption time-of-flight
(MALDI-TOF) mass spectrometry arranges
the proteome (protein composition) of the bacterium
under study in it’s spectrum of peptides and proteins
in a characteristic peak pattern. This technique has
the potential (once the relevant databases are developed and validated) to become a powerful microbial
identification tool. In the meantime, it may also serve
as a sensitive phenotypic method for strain differentiation.

So, how can we document equivalence?
Showing that two strains are different is conceptually straightforward - find a method that distinguishes between them. Depending on the magnitude
of the differences this can be quite simple. Showing
equivalence of two strains is a bit more difficult.
First of all, it is important that the method used to
show equivalency have a broad applicability. That
is, we do not want to use a method that would show
equivalent D-values of spores, for example, and then
argue that this is an appropriate demonstration of
equivalency for the bacteria’s use in media growth
promotion studies. D-value determinations are not
precise enough, or appropriate for, questions of this
type. The easiest and most appropriate methods that
come to mind are the strain-specific microbial identification techniques. There are several potential
methods widely used in the pharmaceutical industry
(Cundell 2006) and many are currently in use at the
culture collections (for example, see ATCC Technical Bulletin no. 5). Of course, these methods would
require the use of well-isolated, monoclonal colonies
(see the recent article in the December 2006 issue of
the PMF Newsletter on streaking for single colonies). Let’s examine some methods that might work.

Phenotypic Methods
Biolog Phenotypic Array
This battery of tests might serve the need nicely,
with the caveat that all strains would need very careful handling to ensure equivalent physiological states

(Continued on page 8)

Sartorius is an internationally leading laboratory and process
technology supplier covering the segments of biotechnology
and mechatronics. Sartorius has over 75 years experience in
the manufacturing of cellulose nitrate membranes which are
routinely used today for microbiological analysis.
The detection of microbial contamination in sample liquids
such as final product, incoming inspection or during inprocess testing plays a significant role in the quality assurance process. The requirements for a practical microbiological test method are that it permits quantitative and reproducible detection of trace contamination and that it can be performed efficiently and economically under routine conditions.
These requirements are fulfilled optimally by the membrane
filtration method. The membrane filter method is worldwide
accepted and the preferred method for analyzing aqueous
solutions for microbial contamination.
Sartorius offers an extensive line of high quality and reliable
membrane-based solutions for all your microbial analysis
needs, specifically for microbial enumeration, sterility
testing and air monitoring. To learn more about Sartorius
Microbiology Products, please visit us at:
www.Sartorius.com/microbio.
The PMF Newsletter thanks Sartorius for its sponsorship.
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Other Phenotypic Methods
The standard methods (Vitek, Biolog, MIDI
Sherlock, API, etc) probably do not provide the
resolution necessary to engender confidence in
proclaiming identity among several culture collections (Sutton and Cundell 2004, Cundell 2006)
While excellent choices for routine work, they can
only tell us if the strains are of the same species or
not – it is to be hoped that the strains will be more
closely related than that! Other phenotypic methods exist but, are probably not sufficiently developed at this time to be widely available.

Genotypic Methods
Southern Hybridization
Southern hybridization is a useful genotypic
method of evaluating microorganisms. The Qualicon Riboprinter could be used effectively to analyze isolates, assuming the limitations of the technology are borne in mind. The method measures
differences in restriction endonuclease fragments
of chromosomal DNA that contain homology to
the rRNA codons (the chromosomal DNA encoding the ribosomal RNA sequences). Functionally,
this means that if you are comparing two isolates
(or culture collection sources), a difference in
banding patterns means that the ribosomal codon
has significantly different restriction endonuclease
cleavage sites (and we can deduce that the original
organisms are different). However, if the patterns
are the same all than can be concluded is that those
cleavage sites do not yield fragments of different
sizes and numbers. Changing the restriction endonuclease used in the digestion reaction could
well change the picture dramatically. It is important to challenge the DNA with several different
restriction endonucleases and show consistent
similarity in patterns to conclude that the bacteria
were the same strain (Brisse 2004, Grif 2003, Bingen 1994).
With this in mind, southern hybridization is a
strong candidate for documenting the similarity of
different bacterial sources when used with multiple
restriction endonucleases.
DNA Sequencing
The MicroSeq™ 500 16S rDNA Bacterial Sequencing Kit marketed by Applied Biosystems is a

widely used method for microbial identification
based on the sequencing of the first 500 base pairs
of the bacterial 16S rRNA gene. The sequence is
compared to the supplied database of microbial sequences and identification is made based on base
sequence similarity. This method might be a suitable technique to determine the relatedness of different sources of the same strain (Moore 2006,
Fontana 2005, Woo 2003), especially if the sequencing reaction were carried out to the full 16
rRNA gene. The commercial software also offers
the advantage of providing a dendogram showing
the relatedness the current isolate it’s nearest
neighbors based on base sequence homology.
rep-PCR
The rep-PCR technology is based on the observation of non-coding, repetitive sequences that are
found interspersed through bacterial DNA. These
sequences are mobile – meaning they hop about the
(Continued on page 9)
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bacterial chromosome at a fairly frequent rate.
The sequence of these non-coding replicated sequences is somewhat genus-specific, and so allows the use of PCR amplification if the genus of
the bacterium is known. This rep-PCR, then, is
done with DNA primers complementary to the
repetitive sequences resulting in amplification of
the DNA downstream of the replicated sequences.
The DNA is then separated by electrophoresis and
the stained gel shows “barcode” of DNA fragment bands distinctive for the bacterial stain.
Computer-based analyses of the digitized images
of the banding generated dendrograms demonstrating the relatedness of the stains. This method
has been commercialized by Diversilabs (now
part of bioMérieux-USA http://www.biomerieuxusa.com/diversilab/) in what was originally
known as the “Bacterial Barcodes” system, and is
now branded as the “DiversiLab System” for
DNA fingerprinting and analysis).
While this method is not suitable for identification of bacteria, it is a powerful method for determining the relatedness of two isolates and so
would be suitable for determining if “identical”
isolates from different culture collections were
indeed the same (Healy 2005, Shutt 2005).
Others
There are a variety of other genotypic methods that might be used for isolate comparison including Pulse-Phase Gel Electrophoresis, whole
chromosomal sequencing, polyphasic methods,
etc. A good review of the genotypic methods
may be found in Olive and Bean (1999), the polyphasic methods are reviewed by Anders et al.
(2007) and by Wong et al (2007). However, most
of these have limited or no current usage in pharmaceutical QC microbiology. This discussion has
been restricted to those methods in widespread
use for the sake of simplicity.

Conclusions
Much of the work done by the compendia in
harmonization assumes the equivalence of strains
from the different culture collections. It is not
clear what documented support exists for this
claim of equivalence beyond the culture collec-

tion catalogs. While it is understood that the national culture collections are staffed by expert microbiologists operating under robust protocols, it would
be useful to have current confirmation that isolates
from different collections that claim to be identical,
are, in fact, the same.
This discussion has reviewed several different
methods by which this question could be addressed.
The difficulty in this type of question is that showing
a difference is clear-cut, failing to show a difference
between two isolates might be because they are identical strains or might be because the method being
used in inappropriate for the job. Whatever method
used, the limitations of the technology must be taken
into account when designing the comparison (and
when deciding whether or not to believe the results).
Many of the same considerations discussed in
(Continued on page 11)

MIDI Labs, Inc. is an FDA-registered, cGMP-compliant service laboratory that provides rapid, accurate microbial identification services at competitive prices. We provide bacterial,
fungal, and yeast identifications, and can identify over 2,500
species.
Our laboratory offers 16S and 28S rRNA gene sequencing using the MIDI Sherlock® DNA Identification System, and fatty
acid methyl ester (FAME) analysis using the MIDI Sherlock®
Microbial Identification System. As co-developer of the first
commercial microbial libraries and as sister company to MIDI,
Inc. (manufacturer of the Sherlock system), MIDI Labs has
more experience and expertise using these technologies than
any other service laboratory. We also provide a combined polyphasic report (DNA and fatty acid results in a single report) for
your most critical unknowns.
We offer volume discounts, rapid turnaround time and longterm confidential data management. Reports are summarized
and customized to meet your facility's needs.
New for 2008: Volume customers can receive an absolutely
free version of Sherlock DNA, to maintain, reprint, and analyze
their DNA data at their own site. is the premier service lab for
your microbial identification needs. For more information,
please contact us at 302-737-4297 or info@midilabs.com.
The PMF Newsletter thanks MIDI Labs for its sponsorship.

BI – Dry Heat,
EtO
Antibiotic
Ster, MLT
Ster, MLT
Antibiotic
AET, MLT
Antibiotic
BI – Steam
Antibiotic
Vitamin B12
Assay
Antibiotic
Antibiotic
Antibiotic

Bacillus subtilis, subspecies niger
(now Bacillus atrophaeus)

Bordetella bronchiseptica

Clostridium sporogenes
Clostridium sporogenes
Enterococcus hirae
Escherichia coli
Escherichia coli
Geobacillus stearothermophilus

Klebsiella pneumonia
Lactobacillus leichmannii

Antibiotic
MLT

Saccharomyces cerevisiae

Saccharomyces cerevisiae

Salmonella enterica ssp. enterica
serotype typhimurium
Salmonella enterica ssp. enterica
serotype abony
Staphylococcus aureus
29737
9144
12228

6538

14028

2601

9763

25619

9027

8042

10240
9341
607

10031
7830

19404
11437
10541
8739
10536
7953 or 12980

4617

9372

6633

ATCC

100797

13275

8545

3972

8626

14293

3134

NBRC

12343

8054

NCIMB

103428
53.154
68.21

4.83

80.39

--

--

107832

82.118

54.167

53.160
53.45
--

53.153
53.61

54.127
52.81 or 66.23

58.55

79.3

77.18

52.62

CIP

NCTC

-6571
--

10788

6017

3275

10716

--

--

--

7743
8340
7017

7427
--

10418
10007 or 20339

--

532

8

--

10400

* Microbial Limits Tests
** It should be noted that the microorganisms used in biological tests in this table were those listed in the USP

Staphylococcus aureus
Staphylococcus aureus
Staphylococcus epidermidis

Ster, MLT,
AET
Antibiotic
Antibiotic
Antibiotic

MLT

Antibiotic

Pseudomonas aeruginosa

Pseudomonas aeruginosa

Dexpanthenol
Assay
Ster, MLT,
AET
Antibiotic

Pediococcus acidilactici

Micrococcus luteus
Micrococcus luteus
Mycobacterium smegmatis

Sterility, MLT*,
Antibiotic**

Bacillus subtilis

Test

Table 1. Equivalent Strains (Bacteria) Used in Compendial Tests

3463
683
1798

799

3774

1333

1128

20238

1790
348
43465

681
20355

682
5934 or 22

3320

1664

10303

675

347

DSMZ

----

--

--

--

--

--

--

----

-1557

-9488 or 2501

--

--

--

--

2499

JCM
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this essay for comparison of two isolates from different stock culture collections are of relevance when
performing an investigation (on a sterility test failure, for example). There too, the question of the relatedness of two isolates can be central to the resolution of the investigation.
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Ready-to-Use Enumerated QC Microorganism Preparations
MicroBioLogics offers enumerated microorganism preparations
for Pharmaceutical, Cosmetic, and Dietary Supplement Applications. These enumerated microorganism preparations allow laboratories to conveniently and confidently conquer a variety of
mandated Pharmacopeial challenges.
EZ-CFU™ One Step lyophilized microorganism preparations provide the required microorganism challenge concentrations for
tests such as Growth Promotion Tests, Microbial Limits
Tests and Microbial Enumeration Tests. EZ-CFU™ One Step
microorganism preparations deliver less than 100 CFU per 0.1
mL of hydrated suspension.
EZ-PEC™ lyophilized microorganism preparations are used to
perform Antimicrobial Effectiveness and Preservative Efficacy Tests. EZ-PEC™ microorganism preparations deliver a final concentration of 1.0E+05 to 1.0E+06 CFU per mL of product
to be tested.
Epower™ lyophilized microorganism preparations can be utilized
to perform essential quality control functions including microbial detection and enumeration, equipment calibration,
method validation, bioburden determination, and antibacterial effectiveness and lethality testing. Epower™ microorganism preparations can be easily manipulated to deliver a
wide variety of concentrations. They are available in concentrations ranging from 102 to 108 CFU per pellet.
For More Information
800-599-BUGS (2847) • (320) 253-1640
info@mbl2000.com • www.microbiologics.com
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Bacterial Isolates with Ambiguous Biochemical Profiles. J Clin Microbiol. 41(5):1996-2001
Culture Collection Web Sites:
ATCC – http://www.atcc.org
CIP - http://www.crbip.pasteur.fr/
DSMZ - http://www.dsmz.de/
JCM - http://www.jcm.riken.go.jp/
NBRC - http://www.nbrc.nite.go.jp/NBRC2/
NBRCDispSearchServlet?lang=en
• NCIMB – http://www.ncimb.com
• NCTC - http://www.hpa.org.uk/srmd/
div_cdmssd_nctc/default.htm
• WFCC - http://www.wfcc.info/
•
•
•
•
•

Acknowledgements: The author would like to acknowledge
with thanks the contributions of Tony Cundell and Richard
Lilischkis to this article. Their comments and discussion of
topics included in this article were most appreciated

New Guidance from FDA
Guidance for Industry : Container and Closure
System Integrity Testing in Lieu of Sterility Testing
as a Component of the Stability Protocol for Sterile
Products
http://www.fda.gov/cber/gdlns/contain.pdf
This is the final version of the draft document released
in January of 1998 for comment. This document has a
number of recommendations that bear contemplation.
Among other interesting suggestions for the user is the
statement that the document “applies to replacement of
the sterility test with an appropriate container and closure system integrity test in the stability written testing
program” [italics mine] . The document further states
that it does not recommend specific tests, but that the
test developed by the manufacturer should be based on
“good scientific principles” and that it should be
“properly validated” with the “number of samples to be
tested should be statistically appropriate .” These are,
of course, precisely the issues that have stalled out the
container/closure test as a general test for radically different container types (flexible bags, rubber-stoppered
glass vials, low density polyethylene squeeze droppers,
etc).
Guidance for Industry: Validation of GrowthBased Rapid Microbiological Methods for Sterility
Testing of Cellular and Gene Therapy Products
DRAFT
http://www.fda.gov/cber/gdlns/stercgtp.pdf
This document is released for comment from CBER. It
states that RMM can be growth-based, or non-growth
based and that this guidance applies only to growthbased methods. Citing ICH guidance to validate analytical chemistry methods, the guidance does not mention the PDA technical report on RMM, nor does it
mention the USP (or Ph. Eur) except to note that the
version of the sterility test proposed by CBER is different from the USP test. Heading boldly off in a new
direction, the guidance sets recommendations for RMM
validation that are a fresh view on the topic vigorously
discussed for the past couple of decades in the industry.
These two documents were published on the FDA web
site in February, 2008. I urge anyone interested in the
topics to download the PDF’s and review the guidance
documents closely.
Scott Sutton
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Upcoming PMF Events
April 7-8 - GMP from the Microbiology Perspective
(Scott Sutton, moderating)
Dallas/Ft. Worth, TX
May 19-20 - Microbiology Investigations (Frank
Settineri, moderating)
June 9-10 - Validation Issues in Microbiology (Scott Sutton, moderating)
Philadelphia, PA
September 15-16 - Cosmetic Microbiology (Phil Geis,
moderating)
Newark, NJ
October 20-21 - 2008 PMF Fall Forum (Scott Sutton,
moderating)
Rochester, NY
November 6-7 - Bacterial Endotoxin Summit (Karen
McCullough, moderating)
San Francisco, CA

Offering In-House Courses on Microbiology/Aseptic
Processing:
•

The Microbiology Network
http://www.microbiol.org/training.htm
Experienced in custom-designed courses for the lab or the
manufacturing facility, including:
− GMP
− Environmental Monitoring
− Contamination Control
− Microbiology for Manufacturing
− Microbiology for Management
− Auditing the Microbiology Function
− Investigating Microbiological Data Deviations
− Rapid Microbiological Methods
− Microbial Identification

Contact for more information at:
http://www.microbiol.org/contact_train.htm

USP Corner
Any questions concerning USP documents should be sent to
Radhakrishna (Radha) Tirumalai, Ph.D. You can reach Dr.
Tirumalai at: (706) 353-4514, via mail at United States Pharmacopeia, 126 Twinbrook Parkway, Rockville, MD 20852 or
via e-mail at RST@USP.org. You can write representing
your company, or as an individual scientist.

PROFICIENCY TESTING FOR
MICROBIOLOGY TECHNICIANS
Any good risk assessment strategy should include
regular proficiency testing. Vectech’s Proficiency
Testing package consists of five individual testing
modules designed to evaluate your lab technicians in
the routine performance of standard microbiology
skills.
√

Plate Counting

√

Identification

√

Gram Staining

√

Most Probable
Number (MPN)

√

Basic Math
Skills

For additional information please contact one of our representatives at 1 (800) 966-8832 or visit www.vectech.com

Discussion List Update
PMFList:
Number of Subscribers: 2839
Number of Countries: 88
Number of Messages Last Month: 355
PSDGList (Pharma Stability Discussion Group):
Number of Subscribers: 1076
Number of Countries: 34
Membership is FREE. To join the PMFList, visit
http://microbiol.org/pmflist.htm and register.
A sister Email is devoted to topics in the stability
testing of pharmaceuticals, medical devices and personal
products. To join the PSDGList, visit
http://microbiol.org/psdglist.htm and register.
You can ask, answer, or read questions and comments from your colleagues. Archives of the lists are available at:
• http://lists.microbiol.org/archives/PMFLIST.html
• http://lists.microbiol.org/archives/PSDGLIST.html

