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Peculiar Problems in Microbiology 
 

One of the challenges to the QC microbiologist in our regulated indus-
tries is what I think of as “Nike” expectations.  Most of us, particularly 
in the USA, have been treated to years of Nike commercials on TV and 
in print that have the recurring tag line of “Just Do It”.   Uplifting and 
brief (and obviously memorable) as this instruction is, the assumption 
is that all success is purely a matter of determination.  This might have 
some truth in sports (although at 5’6” my basketball suffers from what 
I consider legitimate handicaps) but no one can argue that it is true in a 
technical discipline.  However, many regulations are phrased very 
much in this matter.  This issue of the PMF Newsletter presents two 
very different articles that can be used to help understand the “how” 
we might do basic studies expected of us in addition to “what” we 
should be doing. 
 
Tim Sandle et al pre-
sent a well-written 
description of how to 
validate a water sam-
pling with special em-
phasis on qualifica-
tion of sample hold 
times.  This is a 
timely article in many respects, not least of which is a proposed revi-
sion to USP chapter <1117> “Best Microbiological Laboratory Prac-
tices” which emphasizes the need to determine this very thing. 
 
David Porter provides the second article that looks 
at how to structure data (from water, environ-
mental monitoring, personnel, etc) to facilitate 
trending and analysis.  Particularly interesting 
in this article is the underlying theme that col-
lecting the data is only the first step, the value of 
the data lies in the knowledge to be gleaned from it - 
correctly structuring the data can make this exercise much more pro-
ductive.  
 
Scott Sutton, Ph.D.            scott.sutton@microbiol.org 
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guideline with respect to sample hold times is appro-
priate for pharmaceutical grade water? How should a 
busy microbiology laboratory approach the sampling 
and testing of water? In many facilities samples can-
not be placed immediately into cold storage due to the 
location of the water storage fridges or the impracti-
cality of transporting cold storage boxes. Therefore 
there can often be a delay in the time between sam-
pling and storage. This could lead to either an in-
crease or decrease in the number of any micro-
organisms present in the sample.   
This short paper summarises a study taken to examine 
this subject. The study focuses on the total viable 

(Continued on page 3) 
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Tim Sandle, Jennifer Roberts and Kerry Skinner 
Bio Products Laboratory (BPL), UK 

 

Introduction 
A key part of the work of any Quality Control Micro-
biology laboratory is the microbiological examination 
of water. Water of different grades is used to prepare 
equipment, to formulate product and for cleaning. 
Due to the criticality of water for pharmaceutical 
manufacturing it is important to validate the associ-
ated test methods and to build up a rationale to ac-
count for all of the aspects of testing. One such part of 
a testing regime is accounting for any time delay be-
tween the moment of sampling and the moment of 
testing. 
Many text books, along with the recommendations of 
the UK Drinking Water Inspectorate, US Environ-
ment Protection Authority, International Standards 
(ISO) and the World Health Organisation place limi-
tations of the pre-testing time delay1. For example, 
the ISO for general microbiological methods states 
that: 

“Samples should be stored and transported at 2
-8oC and examined within 4 hours of collection 
where possible. In exceptional circumstances, if 
there is a delay, the sample should be stored at 
3oC± 2oC and examined within 24 hours of col-
lection” (ISO 7218). 

These conditions (so-called chains of custody) maybe 
based on science or they may relate to national legis-
lature so that any commercial samples taken can be 
examined similarly by one laboratory or another. The 
question which follows from this is whether such a 

An Examination of the Sample Hold Times in the Microbiological Examination 
of Water Samples 

(1) A cursory search on the internet found several 
other national bodies proclaiming similar time limits 
(such as the Canadian Ministry for the Environment, 
at: http://www.ene.gov.on.ca/gp/4464e.htm) 

mailto:tim.sandle@bpl.co.uk?subject=Inquiry%20from%20PMF%20Newsletter%20Feb%202009�
http://www.ene.gov.on.ca/gp/4464e.htm�
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aerobic count (TVAC) (a variant of the heterotro-
phic plate count2). The other common test on water, 
not covered here, is for bacterial endotoxin 
(typically by the Limulus amebocyte lysate test). 

 

Study design 
To examine this dilemma a study was undertaken to 
determine whether the conditions at which a water 
sample is stored prior to testing (i.e. leaving water 
samples at room temperature for a period of two 
hours before storing them in a refrigerated environ-
ment) would have growth promoting or inhibitory 
affects on any micro-organisms that may be present 
in the sample. 
The water samples were taken from a variety of 
user outlets within a pharmaceutical manufacturing 

(Continued from page 2) area.  Three different types of water were tested: 
mains (potable) water; purified water and Water-
for-Injection (WFI). Three sets of each grade of 
water were spiked with micro-organism and held 
for different periods of time under different condi-
tions prior to testing.   
Three different conditions were examined, follow-
ing collection of the water samples: 

Condition 1 
The duplicate 100ml water samples were spiked 
with less than 100cfu of challenge micro-
organism, held for two hours at ambient tempera-
ture and were then tested by the membrane filtra-
tion method. 

Condition 2 
The duplicate 100ml water samples were spiked 
with less than 100cfu of challenge micro-organism 
and held for two hours at ambient temperature and 
then placed at 2-8oC for 22 hours prior to testing 

(Continued on page 4) 
(2)  Heterotrophs are organisms, including bacte-
ria, yeasts and moulds that require an external 
source of organic carbon for growth (reference 
APHA-AWWA-WEF (1998)). This description 
may, however, be inaccurate. The reason for this 
relates to the development of the culture medium 
R2A. R2A was developed during 1980s by Ameri-
can bacteriologists. The medium developed which 
could detect a higher proportion of heterotrophic 
bacteria (Reasoner and Geldreich 1985). The me-
dia were developed to maximize bacterial recover-
ies; they yielded higher counts when incubated for 
5–7 days at 20 °C or 28 °C and permitted the ex-
amination of larger sample volumes by membrane 
filtration methods. Because of the limited inclusion 
of fewer nutrients at higher concentration, these 
media detect higher numbers of fewer different 
species of the diverse heterotrophic bacterial popu-
lation. Thus R2A, at the optimal incubation condi-
tions probably records better counts but does not 
grow the full range of micro-organisms present 
(Payment et al, 2003). This adds to the incubation 
temperature and time dilemma expanded upon in 
the main text above. 
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by the membrane filtration method. 

Condition 3 
The duplicate 100ml water samples were spiked 
with less than 100cfu of challenge micro-organism, 
held at 2-8oC for 24 hours then tested using the 
membrane filtration method. This was taken to be 
the reference method, in the context this study 
only, for later comparative statistical analysis. This 
was because the samples were immediately placed 
into cold storage. 
The method for testing was membrane filtration 
(using, in this case, the Milliflex filtration system), 
whereby 200 mL of each type of water was filtered 
through a 0.45 µm filter and the filter placed on a 
plate of R2A3 culture media.  Once tested the sam-
ple plates were incubated at: 

For WFI:  30-35oC for 5 days4.  

For purified water: 30-35oC for 5 days 

For mains water: 20-25oC for 15 days 

(Continued from page 3) The micro-organisms selected for this validation were a 
selection approximated for the examination of water or 
were of a similar morphological type to micro-
organisms associated with water of the general environ-
ment.  The micro-organisms selected were (traceable to 
the American Type Culture Collection): 

(Continued on page 5) 

Microcheck Microbial Analysis Exceeding Industry  
Standards for Quality and Excellence Since 1988 

 
Why professional microbiologists choose Microcheck: 
 
√ 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 
comments. 

√ Depth: Offering a comprehensive analysis suite (genotypic 
and phenotypic) of bacteria, fungi, yeasts and actinomycetes. 

• 16S and 28S rDNA gene sequencing 
• Fatty acid methyl ester (FAME) analysis, a cost effec-

tive alternative 
• Microscopic fungal identifications by our staff my-

cologist 
• Professional consultation with our microbial experts 
• Custom projects to meet your individual needs 

√ Experience: 
• First commercial laboratory to offer FAME identifica-

tions - 200,000+ IDs since 1988 
• 40,000+ fungal IDs by our staff mycologist 

√ Excellence:  
• FDA registered, cGMP, ISO/IEC 17025 Compliant 
• Standard quality purity checks for every FAME sam-

ple 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. 

Test condition: Samples refrigerated immediately 
against samples held for two hours at room tem-
perature prior to testing 

(3) R2A is Reasoner’s 2A agar (see Reasoner and 
Geldreich 1985 for further details). 
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Staphylococcus aureus (ATCC 6538) 
(a Gram-positive coccus) 

Bacillus subtilis (ATCC 6633) 
 (a Gram-positive rod) 

Candida albicans (ATCC 2091) 
 (a Yeast-like fungus) 

Pseudomonas aeruginosa (ATCC 9027) 
(a Gram-negative rod) 

 

(Continued from page 4) 

(Continued on page 6) 

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 in-
process testing plays a significant role in the quality assur-
ance process. The requirements for a practical microbiologi-
cal test method are that it permits quantitative and reproduci-
ble detection of trace contamination and that it can be per-
formed 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. 

(5)  From Hinton, P. (1996): ‘Statistics Ex-
plained’, p307 

(4) These temperatures are not without contro-
versy. For WFI and purified waters the tempera-
tures were as per Ph. Eur. With mains water, this 
was developed through internal validation (set to 
answer what some might call the microbiologist’s 
dilemma (that is which culture medium to use?; at 
which temperature should the medium be incu-
bated?; and for how long should it be incubated?). 
For those familiar with the microbiological exami-
nation of drinking water it is normal practice to 
examine such water at both 18–22 °C and at 37 °
C. An anonymous paper published in 1934 out-
lined the rationale as the number of bacteria enu-
merated at 20–22 °C was said to give “some indi-
cation of (1) the amount of food substance avail-
able for bacterial nutrition and (2) the amount of 
soil, dust and other extraneous material that had 
gained access to the water,” whereas the count at 
37 °C “affords more information as to dangerous 
pollution,” as “the organisms developing at this 
temperature are chiefly those of soil, sewage, or 
intestinal origin, and their number, therefore, may 
be used as an index of the degree of purity of the 
water” (Anonymous 1934). 

Test condition: Samples refrigerated immediately 
against samples held for two hours at room tempera-
ture then for a further twenty-two hours (twenty-fours 
in total after sampling) prior to testing 

http://www.Sartorius.com/microbio�
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Results analysis 
Each condition was examined using the Student’s t
-test (a paired t-test was used because the samples 
analysed were each taken at the same time; a one-
tailed test was used because no assumption was 
made upfront as to the direction that the difference 
in test means might take).  The null hypothesis was 
that there would be no significant difference be-
tween the three conditions. 
At a level of significance of p=0.05, the value of 
the t-distribution table is 2.0213. This is more than 
the calculated value of t (0.985). Therefore the null 
hypothesis cannot be rejected and therefore there is 
no significant difference between the results. 
  
At a level of significance of p=0.05, the value of 
the t-distribution table is 2.0215. This is more than 
the calculated value of t (0.835). Therefore the null 
hypothesis cannot be rejected and therefore there is 
no significant difference between the results. 
 
At a level of significance of p=0.05, the value of 
the t-distribution table is 2.021. This is more than 
the calculated value of t (1.71). Therefore the null 
hypothesis cannot be rejected and therefore there is 
no significant difference between the results. 
 

Test condition: Samples held for two hours at 
room temperature prior to testing against sam-

ples held for two hours at room temperature 

(Continued from page 5) then for a further twenty-two hours (twenty-
fours in total after sampling) prior to testing 
 

Discussion and conclusion 
The t-tests showed that there was no significant dif-
ference between the three conditions.  Therefore, 
any of the three conditions would give a result com-
paratively similar to any other.  Provided water 
samples are placed at 2-8C within two hours of 
sampling and tested within twenty-four hours of 
being sampled, then the results are equivalent to the 
water having been tested immediately. The results 
obtained are, naturally, only applicable to the par-
ticular type of water tested and applicable only to 
the particular cultural conditions of the test. How 
generalisable the results are is a matter of conjec-

(Continued on page 7) 
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ture. Nonetheless the approach taken in this paper 
provides a possible outline that other researchers 
may wish to follow. 
In undertaking the study it is was notable, in addi-
tion that some micro-organisms in WFI demon-
strated a comparatively low recovery. This was 
probably due to ‘osmotic shock’ (leading to cell 
lysis), where laboratory grown cells fail to adapt to 
the environmental conditions of the test. 
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vice laboratory that provides rapid, accurate microbial identifi-
cation 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 us-
ing 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 DNA sequence-based 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 re-
sults in a single report) for your most critical unknowns. 
 
We offer volume discounts, rapid turnaround time and long-
term 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. MIDI Labs is the premier ser-
vice lab for your microbial identification needs.  
For more information, please contact us at 302-737-4297 or 
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David Porter, Ph.D. 
Vectech Pharmaceutical Consultants, Inc. 
 
Introduction 
 
There are countless books that describe how to perform 
statistical analyses.  You are probably familiar with such 
statistical procedures as the t-test, linear regression, calcu-
lation of means and standard deviations, etc.  There are 
likewise numerous statistical software packages available 
to greatly ease the labor involved in performing statistical 
analyses.  What seems to be lacking is a simple explana-
tion of how one should set up data to make it well suited 
to statistical analysis.  The purpose of this article is to ex-
plain via examples of ill-formatted data and well-
formatted data. 
 
Examples 
 
Most statistical packages are set up such that each case is 
to be represented by a row.  A case contains all of the data 
pertaining to one “unit of analysis”.  Typically each unit of 
analysis will have more than one value measured for a 
given case (unit of analysis).  These measurements are 
termed variables, and they are placed into one column 
each.  Thus a well-suited data set-up will contain each 
case in its own row with all of its associated measurements 
(variables) in columns.  Note that there are certainly occa-
sions in which only one measurement is made per case.  
For example, each case might be a person in a group, and 
its associated variable the person’s height (see Figure 1). 
 
When using a spreadsheet to enter data, you might be 
tempted to enter each case and its associated data in a 

separate column.   By all 
means, resist the temptation 
to enter data in this manner!  
Although you can indeed in-
sert data for many, many 
cases using one column per 
case, you can wind up with 
an absurdly wide table with 
data that are not appropriate 
for use in a statistical soft-
ware package.  It is also true 
that numerous statistical pro-
cedures can be carried out using various spreadsheet pro-
grams, however standard statistical software packages are 
becoming easier to use and have far more analytical capa-
bilities.  If you are going to be collecting data, why not enter 
it in a manner that permits the greatest range of potential 
subsequent analyses?  Just remember: Each case gets its own 
row, and each of the variables associated with each case gets 
its own column. 
 

(Continued on page 9) 

David Porter was a manager at Bausch & Lomb and at Rev-
lon, and then he rose to the level of Director of General chap-
ters at the USP.  While at Bausch & Lomb, he managed a 
number of groups, including toxicology, microbiology, and 
biostatistics groups.  While at Revlon, he became co-inventor 
on two patents.   He has recently launched the Compendial 
Learning Wiki (http://compendiallearningwiki.wetpaint.com) 
and its companion site, Compendial Learning 
(www.compendiallearning.com).  
   
He can be reached at: 

dporter@vectech.com  
240-731-3396 
LinkedIn Profile at: http://www.linkedin.com/in/daporter 

Figure 1.  Example of data 
from six people (each a 
“case”) and associated height 
(“variable”) in inches. 

How to Prepare Data for Statistical Analysis 
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Figure 2 (above) shows hypothetical data from an environ-
mental monitoring program as it might be entered into a 
spreadsheet. 
 
After looking at these data, ask yourself whether they are 
well suited to statistical analysis, and if not, where do po-
tential problems lie?  To begin this analysis, determine 
what types of data are present.  For example, which of the 
data represent numerical variables, and which character 
data?  For that matter, what represents a case, and what 
represents a variable? 
 
From the foregoing discussion, you can tell that each case 
is represented by its own row, with associated variables 
indicated in columns.  Clearly this figure represents only a 
portion of the data, from which you can tell that there are 
numerous variables associated with each case.  What types 
of variables are shown here?  Some of these variables are 
obviously "character", or string data.  The presence of text 
as opposed to just numbers makes that apparent.  Thus, in 
Figure 2, “Sample Location” and “Identification” are char-
acter data.  What about the data for “Plate #”, “Bacteria”, 
“Fungi”, and “Count”?  Although “Plate #” may appear to 
be numerical, it is in fact also character.  This is because 
the plate numbers are entered with leading 0’s.  Even if 
only one such number among thousands in the column did 
not begin with a leading 0, the presence of just one would 
cause the data to be treated as though it were character in 
nature.  For analytical purposes, it may be desirable to 
transform these data such that the leading 0’s are removed.  
As you might imagine, many more analytical capabilities 
exist using fully numerical data such as that for 
“Bacteria”, “Fungi”, and “Count” than for character data. 
 
Lets take a closer look at the data in the identification col-
umn (Figure 2).   As mentioned above, these are character 
data.  There are a number of problems with these data in 
terms of their usefulness for statistical analysis.  What are 
these problems, and what could you do to fix them? 
 

(Continued from page 8) Lets start with the easiest to identify problems.  First, note 
that there is no slash between “caprae” and 
“Micrococcus” in the third row.  Imagine that you want to 
know how many instances of Micrococcus luteus were 
found during the environmental monitoring.  This instance 
would be missed, as would the accompanying instance of 
Staphylococcus capitis / caprae.  Statistical software pack-
ages do not know the difference between a typographical 
error and an actual difference in the data.  The same issue 
exists with the different indications of “N/A”.  A statistical 

(Continued on page 10) 

Figure 2.  Hypothetical data as entered into a spreadsheet from an environmental monitoring program. 
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package will treat “N/A” and “n/A” as different values, al-
though clearly the intention was for the values to have the 
same meaning. 
 
Another, potentially even more significant problem exists 
with the way in which the data are set up for this environ-
mental monitoring analysis.  As indicated above, each case 
has been represented in its own row.  The problem is, what 
should be considered as a “case”?  The set-up for the data in 
Figure 2 treats each plate number as its own case.  This is ap-
propriate if you want to ask questions such as “Which plate 
has the highest bacterial count?”  However, what if instead 
you wanted to know “How many times was C. albicans iden-
tified?”  Answering that question given the current setup us-
ing multiple species entries in a single spreadsheet cell would 
be very difficult.  In the second case, the unit of interest is 
each individual species, and therefore each occurrence of a 
species should be given its own row, indicating that each spe-
cies comprises a “case”.  Figure 2 would look like Figure 3, if 
so configured. 
 
Is it always possible to choose just one of the potential vari-
ables to serve as a “case”?  In other words, would it be possi-
ble to readily answer all interesting statistical questions hav-
ing selected the species as the unit of analysis?  The answer to 
that is probably not.  There are often a number of ways in 
which the data should be set up in order to answer questions 
of interest.  A good statistics software package greatly facili-
tates making different data formats allowing for answering 
the interesting questions.  The first question to ask when pre-

(Continued from page 4) 

(Continued on page 11) 

Figure 3 .  The same data as in Figure 2 but with each occurrence of a species given its own row, indicat-
ing that the occurrence of a species is considered to be a “case”. 
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paring a dataset for statistical analysis is what should 
serve as a case, and therefore is represented by its own 
row.  For the hypothetical environmental monitoring data 
above, if you are interested in asking questions related to 
individual species, select species as the variable to serve 
as the “case”.  In other situations you might be interested 
in total counts per room, in which you would select each 
room as the unit of measure, or “case”. 
 
Earlier, the impact of typographical errors was men-
tioned.  I would like to suggest an approach to deal with 
data where such errors would be highly likely.  Microbi-
ological nomenclature is ripe with possibilities for such 
errors.  As we saw, even differences in capitalization, or 
the presence/absence of various forms of punctuation can 
cause problems.  The use of categorical data recoding is 
one effective means of reducing the impact of such errors.  
For example, the entry of “N/A”, or “n/A”, or “n/a”, or 
“N/a”, or even “na” or any of the other variations could 
simply be indicated by the numerical variable “0”.  Thus, 
for any time when the result is intended to be “N/A”, en-
ter a 0, as in Figure 4. 
 
Of course the use of “0” does not mean an actual numeri-
cal value of 0.  The statistical package will be able to use 
the data in this column in such a manner that whenever 
the result is intended to represent “N/A”, that is precisely 
how it will be treated.  The potential for spelling errors 
has been eliminated.  Now, how do you remember what 
each newly recoded variable is supposed to represent?  

(Continued from page 4) 

(Continued on page 12) 

Figure 4.  The result “N/A” has been recoded to be indicated by “0”. 
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You could keep a separate sheet containing the codes 
such that you will know that a “0” in the identification 
column represents “N/A”.  Another approach is to sim-
ply create another variable, something named along the 
lines of “ID Recoded”, most likely placed next to the 
original data, for example, in Figure 5. 
 
The next aspect of the typographical problem pertains 
to the microbiological names.  Can we extend the re-

(Continued from page 11) 

coding approach to cover these?  The answer is indeed 
yes we can.  Remember beforehand that the numbers do 
not represent actual numerical values, but instead serve 
as a means of creating unambiguous identifiers for use 
by the statistical analysis.  It is important to remember 
that the recoded data do not represent actual numbers, 
because a species identified with a “3” for example most 
likely is not “3 *” the species identified with a “1”.  Fig-
ure 6 shows the data above with species names recoded. 
 
By using the recoded data in the statistical software 
package, you can now be assured that every instance of 
Micrococcus luteus will be handled the same way.  This 
would be true regardless of whether the name was en-
tered as M. luteus, m.luteus, M.  luteus  (note extra 
space), or in any other means, including with assorted 
spelling errors. 
 
Now lets look at how an actual full-featured statistical 

Figure 5.  New column with recoded data for 
identification added. 

Figure 6.  All data in “Identification” recoded  
numerically. 

package would handle the data from Figure 6.  The 
following screen shots were from Systat 12 (Systat 
Software, Inc.).  Note that many statistical software 
packages could be used.  Figure 7 shows how the 
data appear in the data entry screen from Systat. 
 
The use of a “$” after “Identification” is a common 
means of identifying a variable as one containing 

(Continued on page 13) 

Figure 7.  Appearance of data from Figure 7 en-
tered into Systat 12. 
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Figure 10.  Data from Figure 7 with one slight change. 

Figure 8.  Set-up screen from Systat 12 
for performance of one-way frequency 
table creation. 

character data in statistics packages.  If I wanted to 
know how many instances of Micrococcus luteus there 
were in the data, I could use a simple one-way fre-
quency table, which in Systat is set up as per Figure 8. 
 
Figure 9 shows the results from this procedure. 
 
The results in Figure 9 indicate that RECODEID 0 
occurred most often.  We know from our original data 
set that RECODEID 0 = N/A.  Now take a look at the 
data in Figure 10, and the associated one-way fre-
quency table in Figure 11. 
 

(Continued from page 12) 

Figure 9.  One-way frequency table for data from Figure 7. 

There are two major differences between the procedures 
used in Figure 10 versus Figure 1.  First, the variable 
RECODEID was used in the first procedure, and the 
Variable IDENTIFICATION$ in the second.  If you 
were to use the results in Figure 13, you would come up 
with apparently one more species for which there was a 
single occurrence, namely Staphylococcus capitis /
caprae.  How does this differ from Staphylococcus capi-
tis / caprae?  There is one extra space between the “/” 
and the “caprae” in the second version.  Clearly there 
was no intention to differentiate between the two.  This 
is a simple example of the numerous ways in which 
seemingly minor typographical differences can wreak 

(Continued on page 14) 



PMF Puerto Rico Sessions 
April 20-22, 2009 

 

GMP in Microbiology - April 20 
The purpose of this meeting is to provide a forum for the 
sharing of questions, answers and information on current 
topics in GMP for the Microbiology Laboratory. Several 
recent guidance documents have been issued that stress 
the role of the QC microbiology laboratory in the suc-
cessful manufacture of finished product from both the 
FDA (Aseptic Processing Guidance) and USP (draft 
<1117> Microbiology Lab Practices). The program will 
range from presentations on technical and compliance-
related problems to interactive case studies to round-table 
discussions. 
This is an excellent opportunity to meet GMP training 
requirements for both new hires and for those responsible 
for training GMP to microbiology and manufacturing 
personnel. 
 
Validation in Microbiology - April 21 
There are many methods available for use in the microbi-
ology laboratory.  Some of them may be modifications of 
the standard compendial methods, while others may serve 
the same principal purposes as the compendial methods 
using very different technical approaches.  Despite the 
diversity of methods, there is a common theme relating 
them all: They must be validated.  In this forum, you will 
have the opportunity to share information, questions and 
answers with the expert speakers, and with each other on 
topics ranging from validation of new methods, valida-
tion of alternative methods to the compendial ones, tech-
nical transfer of methods, and the validation of water-
related methods.  
  
MDD and Investigations- April 22 
Microbiologists play a prominent role in sampling, test-
ing, analyzing and interpreting results for products that 
are used by millions of individuals around the world.  For 
products manufactured under cGMP guidelines, the mi-
crobial criteria used to release them into the market are 
usually quite clear – the product either meets the specifi-
cations and is released, or does not meet them and is re-
jected.  However when the results are equivocal, products 
are frequently rejected because there are few precedents 
to help microbiologists interpret these data.   
 
This conference is designed to help microbiologists, and 
their management teams, interpret Microbial Data Devia-
tions  
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havoc with subsequent analyses. 
 
Here is a final note pertaining to the recoding of the microbi-
ological species names.  Remember that the recoded identifi-
ers do not have meaning numerically.  I simply used “1” to 
represent the first species on my list, and of course all others 
like it, “2” for the second, and so forth.  I would certainly 
suggest you recode the species using consecutive numbers, 
but other than that, just be consistent, and be sure to assign 
the same number each time for a given species. 
 
Conclusion 
 
I hope to have shown in the article the importance of format-
ting data to make it well suited to analysis by statistical soft-
ware packages.  Begin by making sure in your own mind 
what should serve as the “unit of measurement”, or “case”.  
Each case should be placed in its own row.  Remember that 
more than one arrangement of the data may be needed.  Sec-
ond, be certain which measures associated with each case 
(variables) are numerical or character in nature.  There are 
many cases where it is appropriate to recode character data 
as “numerical”, but remember that most often the newly 
coded data is not truly numerically significant.  Imagine a 
complete environmental data set with potentially thousands 
of cases.  The opportunity for typographical errors is almost 
endless. 
 
In my experience, it is the preparation of data sets for statis-
tical analysis that is the most time consuming.  Preparation 
of the data in formats suited to analysis requires preliminary 
planning for the questions to be answered, and as mentioned 
earlier, recoding is common, and the development of differ-
ent formats for different questions is also common.  In-house 
or external statistical expertise should be utilized to ensure 
that all aspects of intended statistical analysis, that is, the 
questions answered, may be addressed. 

(Continued from page 13) 

Figure 11.  One-way frequency results using 
data from Figure 10. 

http://www.microbiologyforum.org/2009/puerto.rico.htm�
http://www.microbiologyforum.org/2009/0905GMP/index.htm�
http://www.microbiologyforum.org/2009/0906Val/index.htm�
http://www.microbiologyforum.org/2009/0907MDD/index.htm�


March 30-31 PMF 2009 Conference on Environmental 
Monitoring in Philadelphia, PA 
http://www.microbiologyforum.org/2009/EM/index.htm 

 

April 20-22, 2009  PMF Puerto Rico Microbiology Ses-
sions in San Juan, Puerto Rico 
- GMP in Microbiology April 20 
- Validation of Microbiological Tests April 21 
-  MDD and Investigations April 22 
http://www.microbiologyforum.org/2009/puerto.rico.htm 

 

May 18-19, 2009  PMF Conference on Microbial Investi-
gations in Philadelphia, PA 
 

June 1-4, 2009 CLAMME Conference on Pharmaceuti-
cal and Cosmetic Microbiology (Buenos Aires, Ar-
gentina) 
Website:  http://www.clamme.org.ar/ 

June 8-9, 2009 PMF Conference on Management of the 
Microbiology Function in a Regulated Industry in  
Philadelphia, PA 

 

Offering 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: 

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

 Upcoming Events 
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Discussion List Update 
 
PMFList: 
Number of Subscribers:  3359 
Number of Countries: 88 
Number of Messages Last Month: 165 
 

PSDGList (Pharma Stability Discussion Group): 
Number of Subscribers: 1103 
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 

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 repre-
sentatives at  +1(800) 966-8832 or visit  www.vectech.com     
 

USP Corner 
Any questions concerning USP documents 
should be sent to Radhakrishna (Radha) Tiru-
malai, 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. 
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