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Purified Water and WFI Alert and Ac- 2 very clear in this month’s issue of the newsletter. At a time where many
tion “Limits” - TC Soli decisions are being made based on an estimation of what will get approval
The Gram Stain - Scott Sutton 4 €asiest, or what is the least expensive way to complete a study, we also
need to go back to basic principles of microbiology in our work. That is
USP Corner 6 not to say that product approval and unit cost are not important - we are,
Internet Addresses ¢ after all, working to support our companies
and clients. However, exclusive focus on the
Upcoming Events 7 “cost” of microbiology is false economy,
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it correctly the first time.

There are two articles in this month’s newslet- | past Issues of the PMF
ter that stress this point, although in different Newslette

ways. The first is an article on water system
alert and action levels by TC Soli. Dr. Soli
stresses the need for good science in setting
control levels for your system, and provides
some examples of how to get this done in a manner that should find accep-
tance with both management and regulatory agencies. The second article
is a review of the gram stain. Of little practical interest to those out of the
lab, it is critically important to most microbial identification methods. It is
also one of the most poorly understood and improperly controlled assays
you are likely to see in visiting different laboratories. The article provides
areview of the methodology, the areas of the test most open to error, and

W EPA High Peaks alternatives to the stain method that you might consider.
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Purified Water and WFI Alert and Action “Limits”

T. C. Soli, Ph.D.

Consultant, Soli Pharma Solutions
Vice Chair, USP Pharmaceutical Water Expert Committee

Scared Yet?

Ah, those title words send chills up my spine! Why? To
me, it’s scary. As a consultant, I see a strong correlation
between the use of the term Action “Limit” (instead of Ac-
tion “Level”) and the adoption of what some firms consider
to be the USP-recommended Action Levels of 100 cfu/mL
for Purified Water and 10 cfu/100mL for WFI (regardless
of their typical system performance), plus no hint of a bona
fide water specification, and the use of PCA at 35°C for
48hr — with absolutely no evaluation of alternative methods
or even of the suitability of the selected test conditions for
their own water systems.

So, why is that so scary? Simple. Though these are pretty
common practices, they are simply risky things to do with
water systems. It likely puts the user in a powerless posi-
tion relative to analytical-based microbial control and a
weak position relative to compliance, especially when a
water system design and/or its age are less than ideal. The
above practices also correlate with a firm’s GMP philoso-
phy being driven more by minimal “get by” adherence to
industry precedent than doing the right things based on an
understanding of their water system, its impact on their
products and uses, and good science.

Many of those firms may not even have a microbiologist on
staff that has an understanding of water system microbiol-
ogy. Too often, a minimally trained technician who per-
forms microbiological tests is considered the
“microbiologist” and expected to advise decision makers in
matters where they have even less technical knowledge —
hence the firm’s reliance on precedent rather than science.
In the microbiologist’s defense, they may not have a degree
in microbiology or any industrial microbiology training or
experience that could afford them an understanding of the
idiosyncrasies of pharmaceutical microbiology, let alone the
microbiology of that dynamic, unstable ecosystem we call a
pharmaceutical water system. This ecosystem is affected
not only by the available nutrients (McAlister 2002), the
composition of pipes (Burkhart et al 1996), the temperature
of the distribution system (LaPara et al 2000) and other
physical characteristics of the construction and operation of
the distribution system, but also by the activities of the mi-
croorganisms themselves (Matiny 2003). Fortunately, there
are several water consultants who DO understand these
things and can train your staff to also understand. Also,
there are numerous courses and conferences where this in-

e —— =

formation can be acquired. But chose well — not every water confer-
ence/course presenter or consultant is truly a water system microbi-
ology expert.

I’m sure I hit more than a few hot buttons with the above statements.
If even only part of this scenario applies to you or your company, do
not be offended, defensive, or give up hope. You are actually in the
majority, and that carries some weight, but frankly, that does not
make it completely excusable. It does not justify continuing to use
fallacious concepts and antiquated practices when potentially only a
few simple corrections could turn everything around and take the
worries out of the water system. All of the associated issues are just
too much to cover in a single article, so now that I’ve gotten your
attention, I’ll address the title concept and a few related ones in this
article and get to the other ones in future articles.

Using the Terms Alert and Action Limits

Though intentioned to be microbial process control terms, they actu-
ally imply “specifications”. This implication arises because a) there
probably are no bona fide water specifications and b) the usage of
“limits” in the pharmaceutical product and raw material world means
“specifications”. Even in USP there are numerous limit tests which
are pass/fail attribute tests or specifications for monographed arti-
cles. USP has the “Microbial Limits” test chapter <61> which is
referred to from many a monograph! So the word “limit” is defi-
nitely associated with specifications.

Process control levels should NEVER be used or even implied to be
used as specifications or limits. Specifications and limits are pass/
fail criteria, so to exceed an action limit could be interpreted to mean
only one resulting action — rejection, just like with other raw materi-
als! That is certainly not the intended purpose of a process control
level. Process control levels are intended to do what the words state.
They are levels established at values just high enough, based on past
data trends of your system, to signal that changes may be occurring
in the control of a dynamic attribute, such as microbial counts. It can
be exhibited by a single high level excursion, but more often it is
represented by a pattern of lower level excursions. It usually means
that some sort of remedial action is needed to bring this dynamic
attribute under better control before it escalates to a level that makes
the water unsuitable for use. It DOES NOT necessarily mean that
the water is currently unsuitable for use.

Lack of Specifications

Most biopharmaceutical firms do not have such things as specifica-
tions for their water. This is somewhat ironic in that every other raw
material in their facilities has such specifications. However, it is
simply not, for the lack of a better term, the “tradition” to have true

(Continued on page 3)
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microbial specifications for raw materials manufactured on site
like Purified Water or Water for Injection. One reason you will
hear is because of the delay in available microbial count data com-
pared to when the water is used. USP has clearly defined specifi-
cations for the attributes of conductivity and total organic carbon
(TOC) in their monographs for PW and WFI, but not for a micro-
bial content attribute. Does that mean that pharmaceutical firms
should follow suit and also NOT have microbial specifications for
their waters? Certainly not!

USP’s non-mandatory informational chapter <1231>, Water for
Pharmaceutical Purposes, attempts to clarify in the starting para-
graphs of the chapter why microbial attributes within its Purified
Water and Water for Injection monographs are inappropriate (USP
29/NF 24, 2006). One reason given is because there are so many
possible uses of those types of water. This multiplicity of uses is
widely recognized (CPMP 2002). Those varied uses likely have
different microbial requirements, and some, such as the Purified
Water used for laboratory testing, may not require any at all. List-
ing a specification in the monograph would obligate all users of
that type of water to the same microbial requirement. Some water
users would be burdened with excessively tight or completely un-
necessary microbial requirements (and the system design and
maintenance operations to maintain those overly tight microbial
levels) and others might need far tighter specifications for their
applications. Another reason given for no microbial specifications
for PW and WFI is related to the stating of a referee test method
which may be inappropriate for the microbial population in any
given water system. However, this issue will be addressed in a
future article in this newsletter.

The bottom line is that a water specification is most aptly chosen
by the user to suit their particular quality needs, but why should a
specification be used at all?

To Have Specifications or Not

Problems invariably arise when no value is established as a defini-
tive fitness for use limit, i.e. a microbial specification. In this
situation, the Action Level becomes an arguable version of a speci-
fication (even when it is not called an “action limit”!) because
there is no other definitive fitness-for-use designation. That means
that every time an Action Level is exceeded, a product or use im-
pact decision must be made — as though it were a Specification
excursion. With that as a consequence of an Action Level excur-
sion, the Action Level is usually not set on the basis of system per-
formance data, but rather at a level so high that it may never be
exceeded and is functionally used like a specification.

Unfortunately, in spite of instructive text as to how and why to set
meaningful Alert and Action Levels for water (USP 2006), the
Maximum Action Levels mentioned in USP <1231> are com-
monly misused for this very purpose, often in water systems that
rarely achieve even 10% of these values. Though this approach
certainly minimizes the product impact investigations needed be-
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cause of water system excursions, it also effectively eliminates
the usefulness of that Action Level for any meaningful system
control because it is far above microbial levels that could signal
the beginning of an impending “out-of-control” condition. By
the time this Action Level is exceeded, not only is the system
well out of control and correctable only with heroic efforts, it
has also been allowed to potentially compromise its suitability
for use. Had the impending out-of-control condition been recog-
nized or signaled earlier, remedial measures could have been
much less extreme and little, if any, product or use impact inves-
tigation would have been needed.

The Optimal Solution

So, instead of avoiding the affects and delays of microbial Ac-
tion Level excursions on your products and processes by estab-
lishing Action Levels that are so high they are irrelevant to proc-
ess control of your water system, you should establish lower,
more relevant process control-related Action Levels plus higher
microbial Specifications that reflect your required microbial
quality level based on your applications. Though you will not
find it codified that FDA officially considers 100cfu/mL and
10cfu/100mL to be maximum specifications for Purified Water
and WFI, they certainly functionally con-
sider them to be so, based on 483
citations and other regulatory ac-
tions. When you officially es-
tablish functionally relevant
Alert/Action Levels for process
control and Specifications for
quality control, you can exceed an
Action Level, meaning that some
microbial control remediation is needed,
without the obligation to investigate product or use impacts
if the microbial level is still below the Specification. This actu-
ally becomes a winning combination that allows true process
controlling levels to be used without the painful and costly prod-
uct impact investigations. In fact, those kinds of investigations
are completely avoidable because the water systems can be suffi-
ciently controlled to preclude exceeding the microbial specifica-
tions. Because this approach can eliminate ever having a micro-
bial specification excursion, it should also eliminate any con-
cerns over delayed data availability caused by the incubation
period of the test.

http://
www.highpeaks.us/
1 ing.ht
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Scott Sutton, Ph.D.

Vectech Pharmaceutical Consultants, Inc.
Vice-chair, USP Microbiology Committee of Experts

Gram staining is an empirical method of differentiating
bacterial species into two large groups (Gram-positive and
Gram-negative) based on the chemical and physical properties
of their cell walls. The method is named after its inventor, the
Danish scientist Hans Christian Gram (1853-1938), who devel-
oped the technique in 1884 (Gram 1884). The importance of
this determination to correct identification of bacteria cannot be
overstated as all phenotypic methods begin with this assay.

The Basic Method

1.  First, a loopful of a pure culture is smeared on a slide and
allowed to air dry. The culture can come from a thick
suspension of a liquid culture or a pure colony from a
plate suspended in water on the microscope slide.
Important considerations:

e Take a small inoculum — don’t make a thick smear
that cannot be completely decolorized. This could
make gram-negative organisms appear to be
gram-positive or gram-variable.

e Take a fresh culture — old cultures stain erratic-
ally.

2. Fix the cells to the slide by heat or by exposure to metha-
nol. Heat fix the slide by passing it (cell side up) through a
flame to warm the glass. Do not let the glass become hot
to the touch.

3. Crystal violet (a basic dye) is then added by covering the
heat-fixed cells with a prepared solution. Allow to stain
for approximately 1 minute.

4. Briefly rinse the slide with water. The heat-fixed cells
should look purple at this stage.

5. Add iodine (Gram's iodine) solution (1% iodine, 2% potas-
sium iodide in water) for 1 minute. This acts as a mordant
and fixes the dye, making it more difficult to decolorize
and reducing some of the variability of the test.

6. Briefly rinse with water.

7. Decolorize the sample by applying 95% ethanol or a mix-

ture of acetone and alcohol. This can be done in a steady

stream, or a series of washes. The important aspect is to
ensure that all the color has come out that will do so easily.

This step washes away unbound crystal violet, leaving

Gram-positive organisms stained purple with Gram-

negative organisms colorless. The decolorization of the

cells is the most “operator-dependent” step of the process
and the one that is most likely to be performed incorrectly.

Rinse with water to stop decolorization.

9. Rinse the slide with a counterstain (safranin or carbol fuch-
sin) which stains all cells red. The counterstain stains both
gram-negative and gram-positive cells. However, the pur-
ple gram-positive color is not altered by the presence of

I

The Gram Stain

the counter-stain, it’s effect is only seen in the previously
colorless gram-negative cells which now appear pink/red.
10. Blot gently and allow the slide to dry. Do not smear.

What’s Going On?

Bacteria have a cell wall made up of peptidoglycan. This
cell wall provides rigidity to the cell, and protection from os-
motic lysis in dilute solutions. Gram-positive bacteria have a
thick mesh-like cell wall, gram-negative bacteria have a thin
cell wall and an outer phospholipid bilayer membrane. The
crystal violet stain is small enough to penetrate through the
matrix of the cell wall of both types of cells, but the iodine-dye
complex exits only with difficulty (Davies ef al. 1983)

Flagellum
[12-18 nm]

apsule

" Variable Variable -1

Outer membrane ————
~8nm

[|'=——Cytoplasmic —»
~8nm membrane —&nm

LR I e
GRAM-NEGATIVE

GRAM-POSITIVE

The decolorizing mixture dehydrates cell wall, and serves
as a solvent to rinse out the dye-iodine complex. In Gram-
negative bacteria it also dissolves the outer membrane of the
gram-negative cell wall aiding in the release of the dye. It is the
thickness of the cell wall that characterizes the response of the
cells to the staining procedure. In addition to the clearly gram-
positive and gram-negative, there are many species that are
“gram-variable” with intermediate cell wall structure
(Beveridge and Graham 1991). As noted above, the decolori-
zation step is critical to the success of the procedure.

Gram’s method involves staining the sample cells dark
blue, decolorizing those cells with a thin cell wall by rinsing
the sample, then counterstaining with a red dye. The cells with
a thick cell wall appear blue (gram positive) as crystal violet is
retained within the cells, and so the red dye cannot be seen.
Those cells with a thin cell wall, and therefore decolorized,
appear red (gram negative).

It is a prudent practice to always include a positive and
negative control on the staining procedure to confirm the accu-
racy of the results (Murray et al 1994) and to perform profi-
ciency testing on the ability of the technicians to correctly in-
terpret the stains (Andserson, et al. 2005).

Excessive Decolorization
It is clear that the decolorization step is the one most likely
(Continued on page 5)
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to cause problems in the gram stain. The particular concerns in

this step are listed below (reviewed in McClelland 2001)

e Excessive heat during fixation
Heat fixing the cells, when done to excess, alters the cell
morphology and makes the cells more easily decolorized.

e Low concentration of crystal violet
Concentrations of crystal violet up to 2% can be used suc-
cessfully, however low concentrations result in stained cells
that are easily decolorized. The standard 0.3% solution is
good, if decolorization does not generally exceed 10 seconds.

e Excessive washing between steps
The crystal violet stain is susceptible to wash-out with water
(but not the crystal violet-iodine complex). Do not use more
than a 5 second water rinse at any stage of the procedure.

e Insufficient iodine exposure
The amount of the mordant available is important to the for-
mation of the crystal violet - iodine complex. The lower the
concentration, the easier to decolorize (0.33% - 1% com-
monly used). Also, QC of the reagent is important as expo-
sure to air and elevated temperatures hasten the loss of
Gram’s iodine from solution. A closed bottle (0.33% starting
concentration) at room temperature will lose >50% of avail-
able iodine in 30 days, an open bottle >90%. Loss of 60%
iodine results in erratic results.

e Prolonged decolorization
95% ethanol decolorizes more slowly, and may be recom-
mended for inexperienced technicians while experienced
workers can use the acetone-alcohol mix. Skill is needed to
gauge when decolorization is complete.

e Excessive counterstaining
As the counterstain is also a basic dye, it is possible to re-
place the crystal violet—iodine complex in gram- positive
cells with an over-exposure to the counterstain. The counter-
stain should not be left on the slide for more than 30 seconds.

Alternatives to the Gram Stain

Gram’s staining method is plainly not without its problems.
It is messy, complicated, and prone to operator error. The
method also requires a large number of cells (although a mem-
brane-filtration technique has been reported; Romero, et al 1988).
However, it is also central to phenotypic microbial identification
techniques.

This method, and it’s liabilities, are of immediate interest to
those involved in environmental monitoring programs as one of
the most common isolates in an EM program, Bacillus spp., will
frequently stain gram variable or gram negative despite being a
gram-positive rod (this is especially true with older cultures).

The problems with Gram’s method have lead to a search for other
tests that correlate with the cell wall structure of the gram-
positive and the gram-negative cells. Several improvements/
alternatives to the classical gram stain have appeared in the litera-
ture.

KOH String Test

The KOH String Test is done using a drop of 3% potassium
hydroxide on a glass slide. A visible loopful of cells from a sin-
gle, well-isolated colony is mixed into the drop. If the mixture
becomes viscous within 60 seconds of mixing (KOH-positive)
then the colony is considered gram-negative. The reaction de-
pends on the lysis of the gram-negative cell in the dilute alkali
solution releasing cellular DNA to turn the suspension viscous.
This method has been shown effective for food microorganisms
(Powers 1995), and for Bacillus spp (Carlone et al 1983, Gre-
gersen 1978), although it may be problematic for some anaer-
obes (Carlone et al 1983, but also see Halebian et al 1981).

This test has the advantage of simplicity, and it can be per-
formed on older cultures. False negative results can occur in the
test by using too little inoculum or too much KOH (DNA-
induced viscosity not noticeable). False positive results can oc-
cur from too heavy an inoculum (the solution will appear to gel,
but not string), or inoculation with mucoid colonies. This can
serve as a valuable adjunct to the tradition gram stain method
(von Graevenitz and Bucher 1983).

Aminopeptidase Test

L-alanine aminopeptidase is an enzyme localized in the bac-
terial cell wall which cleaves the amino acid L-alanine from
various peptides. Significant activity is found almost only in
Gram-negative microorganisms, all Gram-positive or Gram-
variable microorganisms so far studied display no or very weak
activity (Cerny 1976, Carlone et al. 1983). To perform the test,
the reagent is used to make a suspension (with the bacteria).
Aminopeptidase activity of the bacteria causes the release of 4-
nitroaniline from the reagent, turning the suspension yellow.
The test is especially useful for non-fermenters and gram-
variable organisms, and is a one step test with several suppliers
of kits. Results of the test are available in 5 minutes.

Fluorescent Stains

A popular combination of fluorescent stains for use in gram
staining (particularly for flow-cytometry) involves the use of the
fluorescent nucleic acid binding dyes hexidium iodide (HI) and
SYTO 13. HI penetrates gram-positive but not gram-negative
organisms, but SYTO 13 penetrates both. When the dyes were
used together in a single step, gram-negative organisms are
green fluorescent by SYTO 13 while gram-positive organisms
are red-orange fluorescent by HI which overpowers the green of
SYTO 13 (Mason et al 1998). There are commercial kits avail-
able for this procedure, which requires a fluorescent microscope

(Continued on page 8)
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Treating Pharmaceutical Wastewater. Appl Environ Mi-
crobiol. 66(9):3951-3959.

Matiny, AC. 2003. Long-Term Succession of Structure and
Diversity of a Biofilm Formed in a Model Drinking Wa-
ter Distribution System. Appl Environ Microbiol. 69
(11):6899-6907.

McAlister, MB et al. 2002. Survival and nutritional require-
ments of three bacteria isolated from ultrapure water. J
Indust Microbiol Biotechnol. 29:75-82.

USP 29/NF 24. 2006. Chapter <1231> Water for Pharma-
ceutical Purposes. United States Pharmacopeial Conven-
tion.

Future articles will deal with the knotty issues of how to es-
tablish meaningful Alert and Action Levels for your water
systems, how to select an optimal microbial test method, how
to handle testing and possible alert/action levels and specifi-
cations for source water, and other worrisome issues that
make your on-call pager go off in the middle of the night.

About the Author

Dr. T. C. Soli, Principal Consultant and President of Soli
Pharma Solutions, Inc. (SPS), is a Ph.D. microbiologist who
has acquired considerable knowledge of pharmaceutical water
systems through his 26 years of pharmaceutical industy ex-
perience with 5 pharmaceutical operating companies and con-
sulting with career-long memberships on numerous industry-
wide working committees related to water, including his cur-
rent Vice Chairmanship of the USP Pharmaceutical Water
Expert Committee. He can be reached by phone at (252) 902-
5097 or (252) 795-4779. Email: solipharmasol@earthlink.net
Website: www.solipharmasol.com.

Don’t miss the

PMF Bacterial Endotoxin Summit
moderated by Karen McCullough

February 15 and 16, 2006 - Philadelphia, PA

http://www.highpeaks.us/2006/BES/
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USP Corner

Revalidation of Microbial Limits Tests?

The Microbial Limits chapters were finalized by the
PDG (Pharmacopeial Discussion Group, made up of
representatives of the JP, EP, and USP) in November
of 2005. The pharmacopeia have not come to a publi-
cation schedule, but the finalized chapters are not re-
ported to be significantly different from those pub-

lished for comment in 2003:

USP. 2003. <61> Microbiological Examination Of
Nonsterile Products: Microbial Enumeration
Tests. Pharm Forum. 29(5):1714-1722.

USP. 2003. <62> Microbiological Examination of
Nonsterile Products: Tests for Specified Microor-
ganisms. .Pharm Forum. 29(5):1722-1733.

USP. 2003. <1111> Microbiological Quality of Non-
sterile Pharmaceutical Products. Pharm Forum.
29(5):1733-1735.

Next month the PMF Newsletter publish a review of
the microbial limits tests with an eye towards the
need to revalidate product tests. This review will
compare the draft documents (above) against the cur-
rent testing requirements of the USP and the Pharm
Eur.

Any questions concerning USP documents should be
sent to Radhakrishna (Radha) Tirumalai, Ph.D. You
can reach Dr. Tirumalai at: (301) 816-8339, via mail
at United States Pharmacopeia, 12601 Twinbrook
Parkway, Rockville, MD 20852-1790 or via e-mail at
RST@USP.org. You can write representing your
company, or as an individual scientist

Internet Address

Description

http://www.cfsan.fda.gov/~ebam/bam-toc.html

FDA'’s Bacterial Analytical Manual (BAM) is online. Excellent
source of procedures, also two interesting appendices pro-
viding reviews of Rapid Methods (Food) and the Most Prob-
able Number (MPN) method.

http://www.microbelibrary.org/

ASM'’s (American Society for Microbiology) collection of
training materials and images for microbiologists.

If you have found an Internet site that contains information of relevance to pharmaceutical microbiology, please let us

know.
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Upcoming Events

February

15" — 16"™ PMF’s Bacterial Endotoxin Summit hosted by
Karen McCullough
Location: Doubletree Hotel Philadelphia
Phone: 888-844-8561 (toll-free, North America)
or +1 585-594-3336
Email: register@highpeaks.us
Web Site: http://www.highpeaks.us/2006/BES/

16" — 17" Investigating Microbial Contaminations Course
Location: Crowne Plaza (Foster City, San Francisco Area)
Phone: +1 408-445-0507

Web Site: http://www.microrite.com/

Investigat-

ing Microbial Contaminations San Francisco February 2006.
pdf

March

13™-14™ Species and speciation in micro-organisms
Location: The Royal Society, 6-9 Carlton House Terrace, Lon-
don SW1Y 5AG.

Phone: 020 7451 2500
Email: events@royalsoc.ac.uk
Web Site: www.royalsoc.ac.uk/events

13™ — 15" Microbiology Course Series
O Validation of Microbiological Methods
0 Auditing QC Microbiology Laboratories
O Water System Microbiology
O Microbial Identification Methods
Location: San Francisco Bay Area
Phone: 888-844-8561 (toll-free, North America)
or +1 585-594-3336
Email: register@highpeaks.us
Web Site: http://www.highpeaks.us/upcoming.htm

19" — 22" Annual Conference of the Association for General
and Applied Microbiology

Location: Friedrich-Schiller-University Jena, Germany

Phone: +49(0)3641 3533 15

Email: vaam@conventus.de

Web Site: http://www.vaam.de; http://www.conventus.de/vaam

23" _ 24" Investigating Microbial Contaminations Course
Location: Caribe Hilton (San Juan, Puerto Rico) Phone: +1 408-
445-0507

Web Site: http://www.microrite.com/

Investigating Microbial Contaminations Puerto Rico
March_2006.pdf

PMF Newsletter?

Opportunities to present promotional material in exchange for
support of the operation of the PMF Newsletter are available.

e 271 _28" 2006 International Conference on Biocontain-
ment Facilities
Location: St. Petersburg, FL

Phone: 925-254-1744
Email: bill@tradelineinc.com
Web Site:  http://www.tradelineinc.com/bio

e 27™-March | Managing Risk in Aseptic Filling and Proc-
essing for Pharmaceutical and Biopharmaceutical Products
Location: London
Website: http://www.iir-events.com/[IR-Conf/page.aspx?
id=246

e 29"™_31" The Environmental Monitoring and The Stability
Technical Seminar and Workshop
Location: Hilton New York, NY
Phone: 514-788-6023
Web Site:  http://www.novaseminars.com

Offering In-House Courses on Microbiology/

Aseptic Processing:

® The Microbiology Network/High Peaks Associates http://
www.highpeaks.us/in-house.htm

e USP
Contact Steven Paul (stp@usp.org) for information on the
course “Fundamentals of Microbiological Testing”

Subscribers: 759
Countries: 19

Are you aware of our
on-line discussion group?

p is FREE. To join the PMFList, vi
biol.org/pmflist.htm and register.

ail is devoted to topics in the stabili
euticals, medical devices and person:
n the PSDGList, visit http://
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(Continued from page 5)
or a flow cytometer.

Sizemore et al (1990) developed a different approach to fluo-
rescent labeling of cells. Fluorescence-labeled wheat germ agglu-
tinin binds specifically to N-acetylglucosamine in the outer pepti-
doglycan layer of gram-positive bacteria. The peptidoglycan layer
of gram-negative bacteria is covered by a membrane and is not
labeled by the lectin. A variant of this method has also been used
to “gram stain” microorganisms in milk for direct measurement by
flow cytometry.

LAL-based Assay

Charles River Laboratories has just released a product to be
used with their PTS instrument — the PTS Gram ID (Farmer 2005).
This methodology makes use of the same reaction used for the
chromogenic LAL test. Gram-negative organisms, with bacterial
endotoxin, initiate the LAL coagulase cascade which results in
activation of the proclotting enzyme, a protease. In the LAL test,
this enzyme cleaves a peptide from the horseshoe crab coagulen,
resulting in a clot. It can also cleave a peptide from a synthetic
substrate, yielding a chromophore (p-nitroaniline) which is yellow
and can be measured photometrically at 385 nm (Iwanaga 1987).
Gram-positive organisms, lacking endotoxin, do not trigger the
color change in this method, while gram-negative organisms do
trigger it. Results are available within 10 minutes.

Summary

The differentiation of bacteria into either the gram-
positive or the gram-negative group is fundamental to most bacte-
rial identification systems. This task is usually accomplished
through the use of Gram’s Staining Method. Unfortunately, the
gram stain methodology is complex and prone to error. This op-
erator-dependence can be addressed by attention to detail, and by
the use of controls on the test. Additional steps might include con-
firmatory tests, of which several examples were given. As with all
microbiology assays, full technician training and competent review
of the data are critical quality control steps for good laboratory
results.
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Mike Korczynski, a Gentleman, a Scholar, and a Friend

It is indeed a sad day to have to announce that Michael
Korczyski, PhD has passed away last week in Bolivia,
NC. The flurry of E-mails I received from people asso-
ciated with Mike through the years and the sentiments
expressed in these messages indicated that he was re-
spected by all as an individual, as a scholar, and as a
friend.

Mike K. as he was called by most with affection, or
because they could not spell his name correctly, was
respected as an individual because of his honesty, al-
ways ready to help his fellow scientists, a very hard
worker, yet a gentle person. I have known Mike for
over 35 years and have never heard criticisms of Mike
the individual from any quarter. Few of us, if any, can
have that record! Those who have crossed paths with
Mike would say the same and he will be remembered
fondly by all.

Mike’s contributions to the science of microbiology
and sterilization are numerous and seminal, perhaps
too numerous to recount here. As one of his contempo-
raries wrote, he was able to convey difficult subjects in
simple words that everyone could understand.

Our paths crossed several times and I was richer be-
cause of it each time. Early, we both worked at Abbott
Laboratories. We were in different divisions, but had
microbiology in common. Later he joined USP as a
member of the Microbiology Subcommittee in the late
1980’s and remained a member until 2005. Dr. Joseph
Knapp, former Chair of the USP Expert Committee
indicated that “I could always count on Mike to take
on jobs and bring them to fruition with a solid result”.
As a liaison for that Expert Committee early in Mike’s
tenure I can vouch for that statement. Mike’s contribu-
tions to the development of standards for sterilization,
biological indicators, and microbiological testing were
always on target, even when not the “common wis-
dom” of the time. His theoretical understanding of mi-
crobiology principles was followed by a practical ap-
plication of these principles and as such enhanced the
value of microbiology in industrial settings. Even after
he retired from the USP Expert Committee on micro-
biology he was always ready to help if called upon.

Our paths crossed again since we were both involved
in PDA in various leadership positions. Mike was first
elected as a Director of the PDA Board of Directors,

then was elected by the membership as President of
PDA, which is another tribute to his standing in the in-
dustry. Following his retirement from Abbott Laborato-
ries, he joined PDA staff as Vice President of Education
and Director of the Training & Research Institute at the
University of Maryland, Baltimore County. Against the
“common wisdom” of the time he made the Training
Institute a functioning entity servicing the needs of in-
dustry and regulatory agencies for training in a variety
of areas. However, the hallmark of his tenure was the
development of a hands-on, two-week training course
for aseptic processing. This course is so successful that
it is always oversubscribed because of a need that Mike
was able to envision.

Good microbiologists never retire, they become con-
sultants. Mike founded a consulting group MIKKOR
that became very successful. However, he divided his
time between his consultant work and his love for the
sea (sailing) and the turf (golf) by spending six months
in Bolivia, NC and six months in his home in the sub-
urb of Chicago, IL.

I am sure that I speak for all the people that have
crossed Mike’s path in presenting our sincere condo-
lences to his beloved wife and children. This is really a
sad day for all of us and for microbiologists, but Mike
K’s memory and legacy will always live in the minds
and hearts of all. I am privileged to have had Mike as a
friend.

Roger Dabbah, PhD
USPpP

Note from the editor:

At the request of Dr. Korczynski’s family, anyone who
wishes to may make a donation "In Memory of Michael
S. Korczynski" to:

Syracuse University

Advancement Office

307 Hall of Languages

Syracuse, NY 13244

Donations will support the university’s summer biology
intern program.



	Basic Microbiology
	Purified Water and WFI Alert and Action “Limits”

	The Gram Stain

	USP Corner

	 Upcoming Events

	Discussion List Update 
	Mike Korczynski, a Gentleman, a Scholar, and a Friend



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



