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Antibiotic Testing 
 
The testing of antibiotics is difficult.  One of the best methods for deter-
mining the biological activity of a particular antibiotic is to measure it’s 
affect on growth of a standardized challenge organism - a procedure that 
is difficult and can be subjective.  This month the feature article describes 
this test as well as how to troubleshoot common problems.  Finally, rec-
ommendations are provided to automate the method and perhaps remove 
some of its inherent variability. 
 
There has been an on-going discussion over the PMFList on biological 
safety cabinets (BSC).  It is critical to remember the differentiation be-
tween BSC and “clean benches” - one is designed to protect the operator 
at the potential expense of the asepsis of the sample, the other protects the 
sample at the expense of the operator.   Hopefully this short article will 
help to pull together some of the issues surrounding BSC and their use in 
the QC microbiology lab, or at least point out some further reading. 
 
Finally, there are three 
important PMF con-
ferences coming up.  
The problem with Fall 
is that there are liter-
ally dozens of confer-
ences that are being 
offered - how to de-
cide which is the one 
for you?  I would urge 
you to consider what you want to attend the conference to accomplish.  
Go to one of the larger ones if you want to catch up with acquaintances, 
tour the exhibit hall for goodies, and attend a few lectures.  Come to the 
smaller only if the agenda and speakers look like they can help your ca-
reer or understanding of a particular subject.  The smaller conference is 
more intimate, but also a lot harder to avoid speaking.  PMF designs con-
ferences to promote discussion and interaction, come if you want to learn, 
meet new people and be challenged! 
 
Scott Sutton, Ph.D. scott.sutton@microbiol.org 
 

PMF NEWSLETTER 

Important Links:   
 
Information on the PMFList at 
http://www.microbiol.org/pmflist.htm 
 
Past Issues of the PMF Newsletter at  
http://www.microbiologyforum.org/news.htm 

 Be sure to check out the upcoming  
PMF Conferences and Workshops 
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David L. Gibbs Ph.D. ABMM, 
President, Giles Scientific Inc www.biomic.com 
 
The global demand for antibiotics is increasing dra-
matically. This demand is due to the increasing 
population, better access to health services, and 
higher health care budgets in most countries.  Many 
antibiotics developed in the 1980s are now off-
patent generics and manufactured globally. Several 
rapidly growing economies, including India and 
China, produce large volumes for internal use and 
export. It is critical for antibiotic manufacturers to 
accurately assay the quality of each new lot of drugs 
by performing potency assays. 
This article discusses the choice of antibiotic assay 
methods, with a focus on the United States Pharma-
copeia (USP) <81> microbiological agar diffusion 
assay method and the importance of automated read-
ing and interpretation of this assay. 
 
Choice of Antibiotic Assay Method 
 
There is a significant need to control the quality 
and potency of each new lot of antibiotics manu-
factured.  Regulations now exist in most countries 
that require Good Manufacturing Practices (GMP) 
and careful quality controls and documentation.  
For over 60 years, the radial agar diffusion micro-
biological assay (bioassay) has been the most com-
mon and preferred method performed by antibiotic 
manufacturers.  This method is now referred to as 
the United States Pharmacopeia method (USP 
Chapter <81>) (www.usp.org) and is also found in 
the USA Code of Federal Registry (21 CFR Part 
436) http://www.access.gpo.gov/nara/cfr/
waisidx_98/21cfr436_98.html.  
 
The radial diffusion agar microbiological assay is 
also known as the “Zone of Inhibition” (ZOI) assay 
as it depends on a dose-dependent inhibition of mi-
crobial growth made visible in a bacterial lawn.  
This method, when properly controlled, provides 
high sensitivity, accuracy and reproducibility, and 
is performed with minimum equipment and low 
cost reagents. It has been adapted to test virtually 
all anti-bacterial and anti-fungal compounds in-

cluding new and investigational drugs.  In addition, 
the agar test plate reading, interpretation, calcula-
tions, and documentation are readily automated 
(for example, see the TRINITY V3 System, Giles 
Scientific Inc. www.biomic.com ).   
 
This same radial diffusion agar microbiological as-
say method may be used to determine antimicrobial 
concentrations in human food and animal feeds, and 
is also published by the Association of Analytical 
Communities (AOAC www.aoac.org). This test is 
frequently used in the food industry to detect the 
presence of antimicrobial agents because of their 
potential for allergic reactions (milk, cheese, 

(Continued on page 3) 

Antibiotic Potency Assays as Described in USP Chapter <81> 
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meat…)  
 
The radial diffusion agar microbiological assay 
method can also be used to determine antimicro-
bial levels in body tissues.  This may be useful in 
patients whose drug excretion or elimination is 
compromised and in critically ill patients when 
necessary to monitor body fluids in order to insure 
safe and effective drug concentrations.  This deter-
mines the pharmacokinetics of new antimicrobics 
and the potency of newly manufactured lots of 
drugs.  It is not necessary to monitor drug tissue 
concentrations that can be reasonably predicted 
from the dosage administered.  Antimicrobials 
with narrow therapeutic to toxic concentration ra-
tios, e.g., aminoglycosides, chloramphenicol, van-
comycin and amphoteracin may require monitor-
ing.   
 
The radial diffusion agar microbiological assay (or 
“Zone of Inhibition” assay) is not the only method 
available for determination of antibiotics.  One 
alternative method used is high pressure liquid 
chromatography (HPLC). While there are undeni-
able advantages to this technology, the disadvan-
tages of HPLC include the high cost of instrumen-
tation, significant training and calibration and 
maintenance issues, complex interpretation, and 
the fact that it does not test the bio-activity of a 
drug.  Other choices include enzymatic and immu-
nological (including radio-immuno) assays are 
other methods available and finally, commercial 
kits are available to monitor levels of some antim-
icrobics.   
 
There are other radial diffusion agar microbiologi-
cal assay methods published by the European 
Pharmacopeia (EP), British Pharmacopeia (BP), 
and Japanese Pharmacopeia (JP). These are based 
on the same assay principles, but differ in their 
plate layout, calculations and reporting.  The agar 
test plate reading, interpretation, calculations, and 
documentation of these methods are also readily 
automated.   
 

(Continued from page 2) 
Global Expansion of USP 
 
As production volume and the import and export 
of antibiotics have increased, requirements for the 
quality assurance and potency testing of newly 
manufactured lots of antibiotics has expanded.  
Demand for expertise, training and automation in 
the implementation of the USP Chapter <81> dif-
fusion agar microbiological assay method has also 
increased. To meet these requirements, the USP 
has expanded their global activities and services, 
particularly in China and India.  http://
www.usp.org/aboutUSP/newsletter.html.   
 

(Continued on page 4) 

MIDI Labs, Inc. is an FDA-registered, cGMP-compliant ser-
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 
info@midilabs.com. 
 
The PMF Newsletter thanks MIDI Labs for its sponsorship. 
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The vision of the USP is “to be a leader in promot-
ing the public health by creating a unique knowl-
edge base—consisting of quality standards and 
information on proper use—for medicines and re-
lated products and practices. USP will ensure that 
people throughout the world have access to this 
knowledge base.”   
 
Preparation of Plates 
 
Details on the materials and agar test plate prepa-
ration are provided in USP Chapter <81>.  Im-
portant factors in performing these assays in-
clude the purchase of the antibiotic test agar in a 
large lot, and storing that media correctly until 
use.  This practice reduces the use of different 
lots, and thus excess lot to lot variability in test 
results.  Pouring the warm molten agar into 90 
millimeter diameter petri plates should be per-
formed on a level bench surface to create a uni-
form agar depth.  This provides uniform diffu-
sion of antibiotic in each plate.  It is important 
that the same quantity of agar is poured into each 
test plate to maintain consistent agar depth in all 
plates and thus reduce plate to plate variation in 
zone sizes.  
 
A second consideration of importance is the han-
dling of the cylinders for sample application.  
After pouring the molten agar into the plates, 
agar should be allowed to set at least 15 minutes 
before placing the metal cylinders.  A shorter 
period may result in cracks in the agar.   The 
small sterile stainless steel metal cylinders (inner 
diameter 6 millimeter) that contain the liquid 
samples must be firmly but carefully placed on 
the agar surface to ensure uniform radial diffu-
sion without leakage out under cylinder onto the 
agar surface.  The use of an automatic dispenser 
can be extremely useful to consistently and accu-
rately place the stainless steel metal cylinders on 
the plate.  
 
An alternative to metal cylinders for samples is 
to cut 6 millimeter wells into the agar.  Holes 
may be cut and the agar plugs rapidly sucked out 

(Continued from page 3) 
with a brass tube attached to an Erlenmeyer side-
arm vacuum flask, with an occasional beaker-
water wash if necessary to prevent clogging of the 
vacuum tube.  Keep the vacuum tube straight (not 
bent) between cutter and flask and carefully adjust 
the vacuum so that agar wells are easily and 
cleanly cut and removed.  An alcohol final wash 
will clean and disinfect the apparatus.  A well-
position template is removed from under the 
plates and each well filled with 20 to 50 µl of 
sample.  The exact volume is not critical, but it 
should be consistent on each plate.  Cutting wells 
in agar is laborious and requires skill to perfect 
this alternative method. 
 
Plate Layout 
 
The layout pattern of samples on test plates and 
the number of plates per sample set is outlined in 
the published USP/CFR/AOAC methods.  A typi-

(Continued on page 5) 
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cal assay format uses 90 millimeter petri plates 
with 4 or 6 samples per plate, 3 plates for each 
standard and 3 plates for each unknown. Two or 
three reference samples ("r") are used on all plates 
(alternate samples). They also are the mid-point 
standard curve concentration. Every other position 
on each plate is the reference “r” sample, also 
used to compensate for plate to plate variation.   
 
 
Images of Assay Test Plates  

(see page 6) 
 
 

(Continued from page 4) 
Troubleshooting the USP Chapter <81> 
Method  
 
The zones of bacterial growth inhibition around each 
test sample must be circular for accurate measure-
ments, and for the assay to be valid.  Non-round 
zones (see image 4 above) may be caused by con-
tamination, an uneven agar surface, or sample leak-
age under a cylinder or cut-well.  If cut-wells leak, it 
may be due to poor cutting technique. If cylinders 
leak, tap them all gently to seat well on agar surface. 
However, a metal cylinder dispenser speeds the ac-
curate and correct placement process. 

 
(Continued on page 7) 

Ready-to-Use Enumerated QC Microorganism Preparations 
 
MicroBioLogics offers enumerated microorganism preparations 
for Pharmaceutical, Cosmetic, and Dietary Supplement Applica-
tions. These enumerated microorganism preparations allow labo-
ratories to conveniently and confidently conquer a variety of 
mandated Pharmacopeial challenges. 
 
EZ-CFU™ One Step lyophilized microorganism preparations pro-
vide 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 Effi-
cacy Tests. EZ-PEC™ microorganism preparations deliver a fi-
nal 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 micro-
bial detection and enumeration, equipment calibration, 
method validation, bioburden determination, and anti-
bacterial effectiveness and lethality testing. Epower™ mi-
croorganism preparations can be easily manipulated to deliver a 
wide variety of concentrations. They are available in concentra-
tions ranging from 102 to 108 CFU per pellet.  

 
For More Information 

800-599-BUGS (2847) • (320) 253-1640 
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Images of Assay Test Plates  
 

The images of test plates below were captured, saved and electronically transmitted using the 
TRINITY V3 System (www.biomic.com ) to demonstrate differences in sample layouts and re-
sults.  
 
Image #1: Growth inhibition zones using metal cylinders, 6 samples per plate 
Image #2: Wells cut into agar, surrounded by zone of growth inhibition, 6 samples per plate 

Image #3: Growth inhibition zones using metal cylinders, 4 samples per plate Image  
Image #4: Poorly prepared test plate with unevenly spaced samples, contaminated inoculum, 

and non-round zones due to sample leakage. 

http://www.biomic.com�


transportation and storage. 
 
After all zone diameters are measured on the USP 
bioassay method plates, the antibiotic potency is 
calculated by mathematical formula.  This takes into 
account the averaging of replicate zone diameters 
on each plate, and in replicate plates in a set.  Plate 
to plate variation of replicate sample zone diameters 
is compensated for by correcting the average of the 
replicate zone measurements.  The correction factor 
is based on variation of zone measurements ob-
served using the mid-point standard concentration 
(“r”) which was placed in half the sample positions 
on each test plate. The standard curve equation with 
correlation coefficient, slope and intercept, is deter-
mined mathematically using the corrected average 
zone diameters of the standard (known) concentra-
tions and standard regression analysis.  The stan-

(Continued on page 8) 
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Contaminated plates may be detected by viewing 
visible colonies inside a zone. This may be caused 
by contamination of the agar during preparation of 
the inoculum.  It is important that the agar and metal 
cylinders are sterilized. 

 
If zones of growth inhibition are too large or too 
small, it may be due to the inoculum being too light 
(large zones) or too heavy (small zones).  Thinner 
agar depth results in larger zones, deeper agar re-
sults in smaller zones.   Alternatively, zone sizes 
may be adjusted by increasing or decreasing the 
concentration of the known standard concentration, 
and dilution of the unknown samples. 

 
If zones are overlapping or touching each other, it 
may be that the test samples are not evenly spaced on 
the plate, or that the sample concentrations are too 
high.  When determining antibiotic potency, zones 
should not be touching.  If a cylinder dispenser is not 
available, use a paper template under each plate to 
show the positions for placement of the cylinders.   
 
Test Results 
 
The potency of an antibiotic is defined as the quantity 
of active ingredient in the powder/compound.  It 
should compare favorably with the standard reference 
antibiotic compound in each assay. 100% potency 
means there is 100% activity relative to the reference 
standard compound.  It is very important, therefore, 
that each antibiotic standard is active and of high 
quality and stored appropriately.  A newly manufac-
tured lot of antibiotic assayed may be determined to 
have potency higher or lower than 100%, depending 
on the manufacturing process.  The acceptable limits 
of potency are determined by the manufacturing proc-
ess for each antibiotic. The amount (weight/
concentration) of active ingredient should correlate 
very closely with the antibiotic dosage labeling for 
each tablet, capsule, solution, etc.   If the potency de-
terminations are not accurate, antibiotic dosages ad-
ministered may be too high or too low, thus possibly 
producing an inadequate therapy or unwanted side 
effects.  After antibiotic potency is calculated in these 
quality assurance assays, potency may be lost after 
testing at any stage during dosage form packaging, 

(Continued from page 4) 
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dard curve line may be displayed visually to help show 
on-scale and off-scale test results.  Unknown test sam-
ple concentrations are calculated by mathematical for-
mula using the information above.  The plot itself is 
not used to calculate the potency of each antibiotic 
sample in the USP method, however, the similar CFR 
and AOAC printed methods allow for the option of 
visual determination of test results from a plotted stan-
dard curve.   
 
An example of a standard curve graph (from the 
TRINITY V3 System, Giles Scientific Inc. 
www.biomic.com) is presented below. 

 
 
Summary 
 
The accurate determination of antibiotic potency is 
critical, and while many procedures exist for determi-
nation of antibiotic levels (ZOI, HPLC, enzymatic, etc) 
only the radial diffusion agar microbiological assay 
method (aka ZOI) measures the bio-activity of the an-
tibiotic directly.  However, this test is laborious and 
requires painstaking measurement.  The use of auto-
mated methodology greatly assists the ease of use, ac-
curacy, precision and reproducibility of the test.   

(Continued from page 4) 
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Scott Sutton, Ph.D. 
Veetech Pharmaceutical Consultants, Inc. 
 
The purpose of a biological safety cabinet is to pro-
tect the worker from infectious agents.  The genesis 
of their use follows closely the history of the devel-
opment of the germ theory, and the practice of clini-
cal microbiology.   Not coincidentally, this also de-
scribes the history of laboratory-acquired infections 
(Wedum 1961, Wedum 1964, Sewell 1995).  While 
many of these infections related to poor lab practice 
(underscoring the need for adequate training), and 
poor lab design (Phillips & Runkle 1967) much of 
the risk could also be traced to aerosols generated 
during normal laboratory operations.  The biological 
safety cabinet was developed to address this issue 
(Kruse 1991).    
 
Biological Safety Levels 
 
They are the most common type of containment sys-
tem for working with the types of organisms seen in 
the QC microbiology lab.  Before going further into 
the topic of cabinets we should probably discuss the 
biosafety levels 
 
Four biosafety levels are recognized by guidelines 
for different international regions (for examples see 
CDC 2007 or WHO 2004).   These levels of control 
consist of combinations of laboratory practices and 
techniques, safety equipment, and laboratory facili-
ties.  These levels are designed to address risks 
posed by different “risk levels” of organisms, and are 
intended to describe a system of lab procedures and 
barriers to protect the workers and environment from 

the potential hazard posed by infections agents in the 
lab. These levels are described in the US Centers for 
Disease Control (CDC) Biosafety Manual (CDC Bio-
safety Manual, 2007): 
 
Biosafety Level 1 “is suitable for work involving well
-characterized agents not known to consistently cause 
disease in immunocompetent adult humans, and pre-
sent minimal potential hazard to laboratory personnel 
and the environment. BSL-1 laboratories are not nec-
essarily separated from the general traffic patterns in 
the building. Work is typically conducted on open 
bench tops using standard microbiological practices. 
Special containment equipment or facility design is 
not required, but may be used as determined by appro-
priate risk assessment. Laboratory personnel must 
have specific training in the procedures conducted in 
the laboratory and must be supervised by a scientist 
with training in microbiology or a related science.” 
 
Biosafety Level 2 “builds upon BSL-1. BSL-2 is suit-
able for work involving agents that pose moderate 
hazards to personnel and the environment. It differs 
from BSL-1 in that 1) laboratory personnel have spe-
cific training in handling pathogenic agents and are 
supervised by scientists competent in handling infec-
tious agents and associated procedures; 2) access to 
the laboratory is restricted when work is being con-
ducted; and 3) all procedures in which infectious aero-
sols or splashes may be created are conducted in BSCs 
or other physical containment equipment.”  
  
Biosafety Level 3 “is applicable to clinical, diagnos-
tic, teaching, research, or production facilities where 

(Continued on page 10) 

Biological Safety Cabinets 
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work is performed with indigenous or exotic agents 
that may cause serious or potentially lethal disease 
through inhalation route exposure. Laboratory per-
sonnel must receive specific training in handling 
pathogenic and potentially lethal agents, and must 
be supervised by scientists competent in handling 
infectious agents and associated procedures.”   
 
Biosafety Level 4 “is required for work with dan-
gerous and exotic agents that pose a high individual 
risk of life-threatening disease, aerosol transmis-
sion, or related agent with unknown risk of trans-
mission. Agents with a close or identical antigenic 
relationship to agents requiring BSL-4 containment 
must be handled at this level until sufficient data 
are obtained either to confirm continued work at 
this level, or re-designate the level. Laboratory staff 
must have specific and thorough training in han-
dling extremely hazardous infectious agents. Labo-
ratory staff must understand the primary and secon-
dary containment functions of standard and special 
practices, containment equipment, and laboratory 
design characteristics. All laboratory staff and su-
pervisors must be competent in handling agents and 
procedures requiring BSL-4 containment. Access to 
the laboratory is controlled by the laboratory super-
visor in accordance with institutional policies.” 
 
The common control microorganisms in the QC lab 
are categorized at a risk level of “2” based on origi-
nal source before deposition with ATCC (and  then 
other national culture collections).  Therefore, much 
of the work in the QC lab will be with the BSL-2 
category – especially any work that generates aero-
sols (examples provided in the US CDC document 
include “… pipetting, centrifuging, grinding, blend-
ing, shaking, mixing, sonicating, opening contain-
ers of infectious materials, inoculating animals in-
tranasally, and harvesting infected tissues from ani-
mals or eggs.”) should be done in a biological 
safety cabinet. 
 
The Biological Safety Cabinet (BSC) 
 
So, what is a biological safety cabinet?  Basically it 
is an enclosed hood that is designed to protect the 
worker from any infectious agent that might be in 

the 
sample.  There are three main classes of cabinets – con-
veniently identified as Class I, Class II and Class III.   
 
A Class I Cabinet is a modification of the chemical 
fume hood.  It uses an interior with negative air pressure 
to draw room air into and over the work surface, protect-
ing the technician by the air flow.  These cabinets are 
not commonly used nor are they manufactured on a 
regular basis any longer.  Most of these have been re-
placed by Class II cabinets (CDC Biosafety Manual). 
 
The Class II Biological Safety Cabinet has a minimal 
inward air flow to protect the worker, and a HEPA-
filtered downward laminar airflow for sample protec-
tion.  The Class II BSC designs can be broken down into 
two different types (A and B).  The major distinction is 
that the Class IIA can be exhausted into the room, while 
the Class IIB BSC is hard-ducted into the exhaust sys-
tem and contains an area of negative pressure.  It should 
be obvious from this discussion that both the airflow and 
the size of the front opening are critical characteristics 
for the safe and effective operation of the Class II BSC.  
If the airflow in the cabinet is too great, then the interior 

(Continued on page 11) 

BD Diagnostics - Diagnostic Systems offers a full line of media 
designed to meet your Industrial Microbiology regulatory re-
quirements. Rigid quality control provides thorough testing of 
raw materials and dehydrated culture media. Mixing ingredi-
ents is an exacting and delicate task, similar to creating a per-
fect painting. At BD, we meet these challenges daily. 

 
At BD, we make all our own plastic dishes, safeguarding our 
product lines and ensuring continual high quality. The machin-
ery used in the production of BD Media is designed to provide 
consistently high-quality products. The experience of dedicated 
line operators, laboratory and research technologists and other 
professionals goes into each container of BD Media.  

 
Our ISO 9000 quality systems and cGMP manufacturing prac-
tices ensure consistent delivery of the highest quality media 
available. We are proud of our facilities and our products, and 
welcome our customers to audit our facilities. 
 
For more information, please contact us at 877-362-2700 or 
visit our website at www.bd.com/industrial. 

http://www.bd.com/industrial�


in the QC microbiology lab (with the specific exception 
of sterility testing, but that is not a safety issue). 
 
Clean Benches 
What must be stressed at this point is that there is a fun-
damental difference between a BSC and  “clean benches” 
or “steri-hoods” that feature HEPA-filtered air source 

(Continued on page 12) 
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air will blow out of the opening – potentially contami-
nating the technician and the general lab.  Similarly, the 
risk of contamination of the room or the sample exists if 
the opening in the front of the cabinet (allowing the 
technician access to work) is not properly adjusted.  The 
airflow and the working height of the front panel must 
be part of the Class II BSC certification.  Further infor-
mation on the history, use, and maintenance of Class II 
biosafety cabinets can be found in Kruse’s excellent re-
view (1991).   

 
The Class III BSC is completely enclosed with no ex-
change between the room and the work area.  This type 
of barrier system is not normally used for routine work 

(Continued from page 10) 

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. 



Cleaning and Sanitization of a BSC 
 
The interior of the unit should be sanitized prior to, 
and after, each work session.  There are a variety of 
effective sanitizing agents available for the decontami-
nation of the BSC.  The selection of an appropriate 
sanitizer should be based on the types of organisms 
likely to be seen in the BSC and the vendor’s recom-
mendations of compatible chemicals.  In cleaning the 
BSC, sterilized sanitizer should be used in overlapping 
swipes.  The back of the cabinet should be cleaned 
first, working toward the front.  The sanitizer should 
be allowed to remain for the validated exposure 
(dwell) time.  Depending on the sanitiser used, a rinse 
might be required to remove residual sanitizer to mini-
mize equipment corrosion.  
 

(Continued on page 13) 
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blowing horizontally from the back of the bench to the 
front.  These “clean benches” are designed to blow 
clean air) across the sample, protecting it from con-
tamination.  As the technician is probably working 
with the sample directly in front of her, this also means 
that whatever chemical or microorganism aerosolizing 
from the sample will be blown directly in her face.  
This is not a biosafety measure. 
 
 
HEPA Filtration of Air 
 
The use of HEPA air-filtration is essential to the safe 
operation of BSC.  HEPA (as officially defined by the 
Department of Energy -DOE) stands for “High Effi-
ciency Particulate Air", although it also appears in the 
literature defined as both “High Efficiency Particle 
Absorbing” and "High Efficiency Particulate Ar-
restance". 
 
The efficacy of HEPA filtration is based on retention 
of 0.3 µm particles.  For most purposes, the industry 
standard for HEPA filtration is retention of 99.97% of 
particles 0.3 3 µm and larger (or H13 rating in the 
ISO/EN 1822-1 scale).  Note that this is by no means 
“sterile” air, it is merely very clean. 
 
It is necessary to certify HEPA performance on a peri-
odic basis.  Several types of damage can occur that 
will reduce the filtration efficacy including the devel-
opment of pin-prick holes in the filters, gaps forming 
in the seal between the filter and the housing, and 
“clogging” of the filter due to poor quality source air.  
It is important to have the HEPA filter assembly on a 
regular maintenance and certification program.  
 

(Continued from 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 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. 

http://www.Sartorius.com/microbio�
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Press.  pp. 603-645. 

Kruse, RH et al.  1991.  Biological Safety Cabinetry.  
Clin Microbiol Rev.  4(2):207-241 

Phillip, GB and RS Runkle.  1967.  Laboratory Design 
for Microbiological Safety.  Appl Microbiol. 15
(2):378-389. 

Sewell, DL.  1995.  Laboratory-Associated Infections 
and Biosafety.  Clin Microbiol Rev  8(3)389-405. 

Wedum, A. G. 1961. Control of laboratory airborne 
infection. Bacteriol. Rev. 25:210-216 
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World Health Organization, Geneva.   
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The BSC should not be unpowered once certified.  It is 
possible  to turn BSC II units off that are not hard-
ducted into the building’s HVAC (heating, ventilation 
and cooling) system (ie the unit is vented into the room 
or directly outside) but it is not recommended.  If this  
occurs, you should allow at least 5-10 minutes after the 
HEPA filtration resumes before sanitizing the interior 
surface of the unit prior to work.   
 
Material should be placed carefully in the unit to mini-
mize airflow disruption while making it as convenient 
as possible to work.  Open flames are to be discour-
aged.  All operators using the BSC should have dem-
onstrated proficiency in their use. 
 
For those interested in more information, I would 
strongly recommend the relevant chapter in the WHO 
manual (WHO 2004) as well as the referenced section 
of Furr’s CRC Handbook of Laboratory Safety 5th Ed 
(Furr 2000) 
 
Summary 
 
The QC Microbiology Lab some should have at least 
one Class II BSC for appropriate work with known 
Biosafety Level 2 (BSL-2) organisms.   There are sev-
eral important points to remember: 
• The BSC is a complex piece of equipment that 

must be correctly installed, qualified, certified, 
maintained and operated. 

• It is important to realize that the use of a BSC is 
not sufficient, that it is only a part of an overall 
biosafety program. 

• All work need not be done in the BSC, but only 
that likely to generate aerosols or other hazardous 
conditions. 

• A BSC and a “clean bench” are different pieces of 
equipment 

• The BSC is designed to protect the operator 
and the surrounding environment, not the 
sample. 

• A “clean bench” is designed to protect the 
sample -  it does not protect the operator. 

 
References 
 
CDC.  2007. Biosafety in Microbiological and Bio-

medical Laboratories (BMBL) 5th Edition  http://
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• Isolation and Characterization of Bacteria Capable of Tolerat-
ing the Extreme Conditions of Clean Room Environments 

• Materials of Construction Based on Recovery Data for Clean-
ing Validation 

 
Register for this conference here 

 

2008 PMF Bacterial Endotoxin Summit - "Lessons Learned" 
October 27-28, 2008 in San Francisco, CA 
 
    Previous summits have focused on "Back to Basics" and "GMP 
issues."  This year we venture into the world of noncompliance, and 
our theme is “lessons learned”.  What does “noncompliance” mean 
in the world of Endotoxin? What are the underlying technical or 
GMP issues that make certain practices noncompliant? 
In preparation for this year’s Summit, we’ve researched FDA 483 
citations and Warning Letters from the last five years to determine 
what endotoxin-related philosophies, actions or inactions led to ob-
servations.  With the help of our outstanding faculty of experts, 
drawn from industry, lysate manufacturers and FDA, we’ll examine 
the technical and compliance issues that could have led to these non
-conformances.  
    This two-day interactive program includes case studies, problem 
solving and round table discussions. In addition, we’ll have a mini 
exhibition, where vendors of BET testing reagents and equipment 
will all have their products on hand for viewing by participants.  
 
Topic List: 

• On The Same Page - Reinforcing basic BET concepts. 
• Out-of-Specification Results and Investigations. 
• Process Control/ Setting endotoxin limits for in-process test-

ing.   We know how to set endotoxin limits for finished prod-
ucts, but how do we set limits for in process materials?  How 
do we use these limits to monitor the process?  What happens 
if we exceed these limits? 

• Depyrogenation/Cleaning of vials, stoppers and equipment.  
How do we validate endotoxin reduction in cleaning? 

• Supplier Qualification of our sourced raw materials, APIs and 
finished products.   What does one look for when qualifying a 
supplier for endotoxin content and control? 

• Laboratory Variability.  What does that mean?  How can an 
unstable lab contribute to nonconforming results?  What kind 
of controls does the lab need to institute? 

• FDA review of submissions and compliance initiatives.  What 
is happening at FDA with regard to review of submissions and 
compliance initiatives? 

• Sampling for BET.  What is statistically valid sampling?  Is 
any BET sample statistically valid? Certainly 3 units (BME) is 
not a statistically valid sample - how do we support 
that?  What about the 10 samples for devices?  What are the 
advantages and disadvantages of pooling? 

 
Register for this conference here 
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2008 PMF Cosmetic Microbiology Conference 
September 15-16, 2008 in Newark, NJ 
 
   The purpose of this meeting is to provide a forum for the sharing of 
questions, answers and information on current topics affecting the 
cosmetic microbiologist for the Microbiology Laboratory. One of ma-
jor concerns in the microbiology function is the identification of rele-
vant guidance for the unique product category.  This year has seen a 
great deal of progress  towards internationally harmonized procedures 
through the ISO process - this will be extensively discussed. 
   The program will endeavor to shed some light on issues found in the 
microbiology lab.  Practical solutions to these issues will be discussed 
though lecture and small group discussions.   
The program will range from presentations on technical and compli-
ance-related problems to interactive case studies to round-table discus-
sions. Participants will have the opportunity to interact with represen-
tatives from FDA, USP and the Personal Care Products Council (the 
Council). 
  
Topic List 
• ISO Harmonization of Personal Care Products Testing and Re-

quirements 
• Preservative Efficacy Testing 
• The Microbial Limits Tests 
• Variability in Microbiological Data & Is Effects 
• Contamination Control During Manufacture 
• Alternate Microbiological Methods   

 
Register for this conference here 

2008 PMF Fall Forum - Recent Advances in Environmental Moni-
toring 
October 13-14, 2008 in Rochester, NY 
 
   PMF conferences are known for bringing current speakers on ad-
vanced, technical subjects to the industry.  This conference is no ex-
ception.  Each speaker has time allotted for an interactive discussion 
on the listed topic, so come prepared with questions.   
 
   This PMF conference will get into some exciting, current thinking 
and progress in environmental monitoring and facility control.  The 
purpose of this meeting is to provide a forum for the sharing of ques-
tions, answers and information on current topics affecting the indus-
trial microbiologist for the Microbiology Laboratory. One of major 
concerns in the microbiology function is the identification of relevant 
guidance for the unique product category.  
 
Topic List 
• ISO 14644 series revisions 
• The Effective Environmental Monitoring Program 
• Revisions to USP <1116> Microbiological Control and Monitor-

ing Environments Used for the Manufacture of Healthcare Prod-
ucts 

• The Paperless EM Program 
• Control Strategies for Fungal Contamination in Cleanrooms 

PMF Fall Conferences 

http://www.microbiologyforum.org/2008/fall_forum/registration.html�
http://www.microbiologyforum.org/2008/BES/registration.html�
http://www.microbiologyforum.org/2008/cosmetic/registration.html�


 
September 15-16 - Cosmetic Microbiology (Phil Geis, 

moderating) 
Newark, NJ 

October 13-14 - 2008 PMF Fall Forum (Scott Sutton, 
moderating) 
Rochester, NY 

October 27-28 - Bacterial Endotoxin Summit (Karen 
McCullough, moderating) 
San Francisco, CA 

 

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: 

− 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 

 

 Upcoming PMF Events 
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Discussion List Update 
 
PMFList: 
Number of Subscribers:  3117 
Number of Countries: 88 
Number of Messages Last Month: 380 
 

PSDGList (Pharma Stability Discussion Group): 
Number of Subscribers: 1096 
Number of Countries:  34 
 
   Membership is FREE. To join the PMFList, visit  
http://www.microbiologyforum.org/register.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 

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

 Be sure to check out the upcoming  
PMF Conferences and Workshops 
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