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pH Measurements and cGMP
A recurring question on the PMFList deals with quality control of
media - both media made in house and that purchased. Most people are familiar with the requirements for quarantine, testing and
release of media. One source of information on this topic is USP
chapter <1117>, and another is the expectations embodied in 21
CFR 211 (and 21 CFR610 as well as ISO guidance) for incoming
QC of components. There is, of course, a world of difference between the cGMP (which provides sometimes vague instruction on
what to do) and actually knowing how to do a thing.
Measuring the pH of freshly prepared media is an important QC
measure, but one that apparently reminas confusing to many microbiology labs (based on PMFList discussions). Courtland Imel
provides an excellent discussion on Important Links:
taking pH measurements of media Information on the PMFList at
http://www.microbiol.org/pmflist.htm
in this issue,
stressing both the
Past Issues of the PMF Newsletter at
practice and the
http://www.microbiologyforum.org/news.htm
theory behind the
measure. This
article will be one you want to keep handy to assist in training for
use of the equipment.

Editorial Board:
Ziva Abraham, Microrite, Inc., USA
Phil Geis, Proctor-Gamble, CTFA, USA
Klaus Haberer, Ph.D., Ph. Eur., Germany
Karen McCullough, Roche Labs, LAL User’s Group,
USA
The cGMPs have been revised, and many of the changes have a
Paul Priscott, Ph.D., AMS Labs, Australia
distinct microbiological flavor to them. Critical changes are highEric Strauss, Teva Pharmaceuticals, Israel

lighted in this issue. All interested readers are urged to further
review the changes on the FDA web site.

Be sure to check out the upcoming
PMF Conferences and Workshops

Finally—please do not forget to fill out the online survey on PMF
services. We are counting on your input!
Scott Sutton

scott.sutton@microbiol.org

The PMF Newsletter is published by the Pharmaceutical Microbiology Forum. Copyright ©2008 by the Pharmaceutical Microbiology
Forum. All Rights Reserved. Send all inquiries, letters, and comments to scott.sutton@microbiol.org.
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pH Measurements in the Microbiology Laboratory
Courtland Imel
CEO at Ceutical Laboratories, Inc.
One of the simplest tests to perform in any laboratory is a pH measurement. It is easy to teach a student or technician to place the probe into the solution, wait a minute or two to allow the probe to stabilize and then obtain a reading. Unfortunately this
very simple test can become a nightmare, if the basic knowledge behind pH measurements is not understood.
Within the biological systems, pH remains a steadfast determination of whether a biological system
will work correctly. In botany, we have species of
flowers that will bloom one color when the soil pH
is acid and another color when the soil pH is alkaline. In microbiology, bacteria may or may not
grow if the conditions are altered. We use acidic or
alkaline conditions in the products that we produce
to reduce or eliminate selected bacteria. Nature
does the same thing.
In the microbiology laboratory, we must establish
conditions that allow these bacteria to grow at their
optimum. Certain bacteria will grow better under
slightly acid conditions, while other bacteria will
require slightly alkaline conditions. pH measurements provide evidence to support the environment
to grow these bacteria. Most pH determinations in
the microbiology laboratory are performed on aqueous fluid media. In some instances, pH determinations of solid media may be required, either as part
of an investigation or part of a routine quality con-

trol check.

The Basics:
We determine the amount of acidity and alkalinity
within a sample at a given temperature by the measurement of pH. From our text books, we learned
that the concentration of acid and hydroxide in water
is equivalent at 1 x 1014. We express this logarithmically as pH.
Kw = [H3O+]{OH-] = 1 X 1014 at 25°C
Kw = pH X pOH = 1 X 1014 at 25°C
pH measurements are really a measurement of the
electric current between two locations on the pH
electrode. This current must travel through the sample to reach the other point of contact to complete
the electrical circuit. A pH measurement is generated when this current is complete.
Electrodes form the basis for this electrical connection. The pH meter reads the electrical current generated by the electrode. For the electrode, the current is established between the inner and outer surfaces of the electrode internal to the electrode. The
current is then passed through the electrode to a port.
This port contacts the sample, establishes the current
to the other port within the electrode. We call this
reading a potentiometric reading.
As an example for illustration, let’s use the liquid
(Continued on page 3)
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filled pH electrodes. In this example, the electrode
is filled with an inner liquid and an outer liquid.
The outer liquid must be refilled periodically. Both
of these filling solutions are salts to allow electric
current to be carried. In each application, the outer
liquid is released into the sample through the port in
the electrode (this is the reason that the liquid must
be refilled periodically). An electrical current is
established through the salt release. This released
salt solution is attracted to the bulb of the pH probe,
where it exchanges its electrical current with the pH
electrode. This process establishes the desired current between the sample and the electrode.
The pH meter is standardized against two or more
known buffers. These buffers have a known concentration of acid or alkali. The most popular pH
buffers are pH 4, pH 7, and pH 10.
The pH determination is also based upon the Nernst
equation. This equation describes the relationship
between temperature and several constants. From
this Nernst equation, we can obtain that the pH
slope between two buffers at 25°C is 59.16 mV/pH
unit.1 The slope value that is given on the meter is
a percentage of this slope. For many meters, the
slope can vary from 92% to 102%.2

Standarization of the Meter
First and foremost, pH meters are standardized and
not calibrated. In a standardization, solutions are
made of known concentrations. These knowns are
then tested to obtain a slope and fixed points on the
curve. The unknowns are then tested against these
knowns. These known solutions or standards must
be traceable to a known government calibration entity such as NIST.
In pH measurements, a millivolt reading is obtained
and converted to pH. For each critical pH buffer
the following values can be obtained for respective
millivolt readings. Each millivolt reading should be
+/- 20 mV of the stated reading, but some electrodes and buffering systems allow for a larger tolerance.

pH

mV

4

- 180

7

0

10

+ 180

These values should also be verified with each standardization. If the millivolt reading is outside the
specifications, a thorough investigation must be
performed. The use of millivolt readings for standardization determinations will ensure accurate pH
determinations. Plotting this information may lead
to instrument/electrode maintenance before a critical failure occurs.

Shelf life of Solutions
Once a bottle of pH standard has been opened, a six
month expiry date should be placed on the opened
(Continued on page 4)
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bottle . If the bottle remains unopened, the bottle
may have up to a 2 year shelf life, unless otherwise
stated by the manufacturer. The pH buffers and
filling solutions tend to absorb carbon dioxide,
which will effect the measurement.

1. Place the electrode into a 10% nitric acid solution and allow it to soak for 1 to 8 hours. After
soaking the electrode in acid, soak the electrode
in water for about 30 minutes and then in pH 7
buffer. Test the electrode for use. If it does not
work, move to the next step.

Measurement Issues

(Continued on page 5)

Some common measurement issues involve the
physical parameters in which pH measurements are
taken. These physical parameters include the temperature, the amount of sample being tested, and the
type of sample being tested.
Temperature plays a key role in the determination
of pH. The physical equations that are used to determine pH are temperature dependent. The volume of sample being tested also presents issues
with the amount of solution being released by the
electrode into the solution to read the pH. The best
rule is to measure the same amount of sample as
you measured the buffers. The type of sample that
you measure will give you an indication of the type
of pH electrode that you will use to measure the
sample.
In the microbiology laboratory, the key issue for the
pH probe is the cleanliness of the probe and its ability to properly measure the solution. High viscosity
liquids, especially media, tend to harden at room
temperature. These hardened materials may interfere with the ability of the electrode to function correctly as the ports are blocked with media material.
If the pH meter begins to take longer to register a
pH measurement or the meter fails to register a
proper millivolt reading, then the probe is probably
plugged and needs to be cleaned. Follow the recommended procedure from the electrode manufacturer.
If the electrode manufacturer does not provide information on cleaning the electrode, you may attempt the following procedure, but please note that
this procedure may destroy the electrode. This procedure should only be followed for standard calomel electrodes that are filled with potassium iodide.

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 effective alternative
• Microscopic fungal identifications by our staff mycologist
• Professional consultation with our microbial experts
• Custom projects to meet your individual needs
Experience:
• First commercial laboratory to offer FAME identifications - 200,000+ IDs since 1988
• 40,000+ fungal IDs by our staff mycologist
Excellence:
• FDA registered, cGMP, ISO/IEC 17025 Compliant
• Standard quality purity checks for every FAME sample before release of result
• Microcheck signature reports
Cost effective: Low pricing and volume discounts
Trust: Personal, rapid, responsive service with on-time
results from our microbiology lab personnel
NELAC Accredited microbiological PT Provider for water
testing labs

As the first lab to offer commercial microbial identifications we
would like to be your first choice service laboratory. For more
information about our services and pricing please visit our website
at www.microcheck.com or contact us at 866-709-6600.
The PMF Newsletter thanks Microcheck for its sponsorship.
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2. Empty the filling solution inside the electrode. Fill the electrode with a 10% nitric
acid solution and place the electrode into a
10% nitric acid solution and soak for up to 24
hours maximum. Remove the electrode, refill with water and thoroughly rinse the inside
and outside of the electrode to remove the
acid. Fill the electrode with filling solution
and place the electrode in pH 7 buffer for 24
hours. After 24 hours, empty the filling solution and replace with fresh filling solution.
Begin measurements with the electrode. If
the electrode does not respond, check the
connections and cables. If the cables are acceptable, then dispose of the electrode and
obtain a new electrode.
3. If the new electrode fails to operate correctly,
then check the meter for its operating performance by the operator’s manual. If a
manual does not explain how to test the functionality of the meter, then cross connect the
input and output to see that the meter reads
“0” (zero) millivolts. If the “0” (zero) reading does not occur, then contact the manufacturer’s service center.
If the electrode is placed into heavy metal contaminants, please use a 10% EDTA solution and part of
the rinsing.

Electrodes:
Companies that design pH meters have also designed electrodes to measure pH in a variety of
samples. The oldest mode of pH measurement involves two electrodes and not a combined electrode. One of these electrodes provided the solution entering the sample and the other electrode obtained the electrical signal. Between the two electrodes, the complete circuit was obtained. A third
electrode may be used to determine temperature
and provide for temperature compensation. Glass
combination electrodes have become the traditional
approach to measure most samples. Epoxy coated
electrodes were established to measure more harsh
samples. Each of these electrodes also require the

use of a temperature electrode to ensure proper temperature compensation. Surface electrodes can be
used to measure the surface pH of samples such as
solid media, meats, and plant tissues. The most recent
pH surface electrodes are the solid state electrodes,
which require no filling solution. These surface electrodes also become plugged easily, so care must be
taken with liquid media and hardened media in the
electrode ports. These electrodes also provide for internal temperature compensation as part of the electrode. Be sure to review the technical information
about the individual electrodes that you are using.

Methods:
The ASTM has established the most widely used
(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 inprocess testing plays a significant role in the quality assurance process. The requirements for a practical microbiological test method are that it permits quantitative and reproducible detection of trace contamination and that it can be performed efficiently and economically under routine conditions.
These requirements are fulfilled optimally by the membrane
filtration method. The membrane filter method is worldwide
accepted and the preferred method for analyzing aqueous
solutions for microbial contamination.
Sartorius offers an extensive line of high quality and reliable
membrane-based solutions for all your microbial analysis
needs, specifically for microbial enumeration, sterility
testing and air monitoring. To learn more about Sartorius
Microbiology Products, please visit us at:
www.Sartorius.com/microbio.
The PMF Newsletter thanks Sartorius for its sponsorship.
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methods for pH determination. These methods are
typically used by the pH manufacturers in providing instructions on pH meter use and applications4.
Further, the pharmacopeias provide a brief description about pH determinations in general. Interestingly, the USP only recognizes glass electrodes and
not the more modern electrodes3. These particular
electrodes will be unable to properly measure surface pH and may be inappropriate for solid media
pH determinations.
Very few published papers were found on the use
of measuring media pH. One paper described the
use of flat electrodes against a glass electrode5.
This particular article provided little information
about the techniques used to measure and ensure
that the measurements were correct.

Summation:
The determination of pH is a very simple test as
long as the fundamentals are reviewed. These fundamentals include the following:
1. Ensure that the solution has ample salt and
water to allow the electric current to exchange from the positive connection to the
electrode bulb (negative connection).
2. Ensure that the junctions are fully open to
allow the exchange of current.
3. If the junctions become contaminated, be
sure to clean them properly and free the
junctions of any contamination. Use the
methods described by the electrode manufacturer.
4. Ensure that you use the correct electrode for
proper pH determination. The different
electrodes exist for specific applications.
5. Ensure that you use the same volume of
sample that you use for the standardization.
6. Ensure that your pH standards are traceable
to a proper authority, such as NIST.
Use fresh standard solutions to standardize your
meter and electrode.

References:
1. John A. Dean, Analytical Chemistry Handbook, McGraw-Hill, New York, 1995.
2. Orion Ross Electrode Instruction Manual,
Thermo Electron Orion Research, 1997.
3. United States Pharmacopeia, USP Convention, 31st Edition, 2008.
4. American Society of Testing and Materials,
ASTM E-70, Test Method for pH of Aqueous
Solutions with the Glass Calomel Electrode
(1997).
5. Gorski, T.W., Ritzert, R. W., Applied and
Environmental Microbiology,
34(2):242 (1977).
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The Revised cGMP—21 CFR 211 (effective December 8, 2008)
The cGMP for pharmaceutical manufacturing is
defined in 21 CFR 210 and 211. There has recently been a series of changes in the 21 CFR 211
section that might well have an impact on our labs.
As a quick review for those of us who do not live
and breath the cGMP section of 21 CFR 211
(section headings):

21 CFR 211
Subpart A - General Provisions
211.1 - Scope.
211.3 - Definitions.

211.84 - Testing and approval or rejection of components, drug product containers, and closures.
211.86 - Use of approved components, drug product
containers, and closures.
211.87 - Retesting of approved components, drug
product containers, and closures.
211.89 - Rejected components, drug product containers, and closures.
211.94 - Drug product containers and closures.
(Continued on page 8)

Subpart B - Organization and Personnel
211.22 - Responsibilities of quality control unit.
211.25 - Personnel qualifications.
211.28 - Personnel responsibilities.
211.34 - Consultants.
Subpart C - Buildings and Facilities
211.42 - Design and construction features.
211.44 - Lighting.
211.46 - Ventilation, air filtration, air heating
and cooling.
211.48 - Plumbing.
211.50 - Sewage and refuse.
211.52 - Washing and toilet facilities.
211.56 - Sanitation.
211.58 - Maintenance
Subpart D - Equipment
211.63 - Equipment design, size, and location.
211.65 - Equipment construction.
211.67 - Equipment cleaning and maintenance.
211.68 - Automatic, mechanical, and electronic
equipment.
211.72 - Filters.
Subpart E - Control of Components and Drug
Product Containers and Closures
211.80 - General requirements.
211.82 - Receipt and storage of untested components, drug product containers, and
closures.

MIDI Labs, Inc. is an FDA-registered, cGMP-compliant service laboratory that provides rapid, accurate microbial identification services at competitive prices. We provide bacterial,
fungal, and yeast identifications, and can identify over 2,500
species.
Our laboratory offers 16S and 28S rRNA gene sequencing using the MIDI Sherlock® DNA Identification System, and fatty
acid methyl ester (FAME) analysis using the MIDI Sherlock®
Microbial Identification System. As co-developer of the first
commercial 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 results in a single report) for your most critical unknowns.
We offer volume discounts, rapid turnaround time and longterm confidential data management. Reports are summarized
and customized to meet your facility's needs.
New for 2008: Volume customers can receive an absolutely
free version of Sherlock DNA, to maintain, reprint, and analyze
their DNA data at their own site. MIDI Labs is the premier service lab for your microbial identification needs.
For more information, please contact us at 302-737-4297 or
info@midilabs.com.
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Subpart F - Production and Process Controls
211.100 - Written procedures; deviations.
211.101 - Charge-in of components.
211.103 - Calculation of yield.
211.105 - Equipment identification.
211.110 - Sampling and testing of in-process
materials and drug products.
211.111 - Time limitations on production.
211.113 - Control of microbiological contamination.
211.115 - Reprocessing.
Subpart G - Packaging and Labeling Control
211.122 - Materials examination and usage criteria.
211.125 - Labeling issuance.
211.130 - Packaging and labeling operations.
211.132 - Tamper-evident packaging requirements for over-the-counter (OTC)
human drug products.
211.134 - Drug product inspection.
211.137 - Expiration dating.

Subpart K - Returned and Salvaged Drug Products
211.204 - Returned drug products.
211.208 - Drug product salvaging.

Summary of cGMP Changes
The changes*, and a summary of the reasoning behind
the changes, are available at http://www.fda.gov/
OHRMS/DOCKETS/98fr/E8-20709.pdf (Federal Register / Vol. 73, No. 174 / Monday, September 8, 2008 /
Rules and Regulations pp. 51919-51933)
The particular changes with impact on microbiological
QC are listed below. This should no be considered a
comprehensive list, and the reader is encouraged to
(Continued on page 9)

Subpart H - Holding and Distribution
211.142 - Warehousing procedures.
211.150 - Distribution procedures.
Subpart I - Laboratory Controls
211.160 - General requirements.
211.165 - Testing and release for distribution.
211.166 - Stability testing.
211.167 - Special testing requirements.
211.170 - Reserve samples.
211.173 - Laboratory animals.
211.176 - Penicillin contamination.
Subpart J - Records and Reports
211.180 - General requirements.
211.182 - Equipment cleaning and use log.
211.184 - Component, drug product container,
closure, and labeling records.
211.186 - Master production and control records.
211.188 - Batch production and control records.
211.192 - Production record review.
211.194 - Laboratory records.
211.196 - Distribution records.
211.198 - Complaint files.

* Additional text to the cGMP is in red lettering,
deleted text is enclosed in square brackets.
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review the original material in the CFR for all decisions.
211.67 Equipment cleaning and maintenance.
(a) Equipment and utensils shall be cleaned,
maintained, and as appropriate for the nature of
the drug, sanitized and/or sterilized at appropriate intervals to prevent malfunctions or contamination that would alter the safety, identity,
strength, quality, or purity of the drug product
beyond the official or other established requirements.

ter, is permissible only upon submission of proof to
the appropriate bureau of the Food and Drug Administration that use of a non-fiber-releasing filter
will, or is likely to, compromise the safety or effectiveness of the injectable drug product.]
211.82 Receipt and storage of untested components,
drug product containers, and closures.
(b) Components, drug product containers, and closures shall be stored under quarantine until they
have been tested or examined, whichever is as appropriate, and released. Storage within the area
shall conform to the requirements of §211.80.
(Continued on page 10)

211.68 Automatic, mechanical, and electronic
equipment.
(c) Such automated equipment used for performance of operations addressed by §§ 211.101(c)
or (d), 211.103, 211.182, or 211.188(b)(11)
can satisfy the requirements included in those
sections relating to the performance of an operation by one person and checking by another
person if such equipment is used in conformity
with this section, and one person checks that
the equipment properly performed the operation.
211.72 Filters.
Filters for liquid filtration used in the manufacture, processing, or packing of injectable drug
products intended for human use shall not release
fibers into such products. [Fiber-releasing filters
may not be used in the manufacture, processing,
or packing of these injectable drug products
unless it] Fiber-releasing filters may be used
when is not possible to manufacture such drug
products without the use of such filters. If use of
a fiber releasing filter is necessary, an additional
nonfiber-releasing filter having a maximum nominal pore size rating of 0.22 micron (0.45 micron if
the manufacturing conditions so dictate) shall
subsequently be used to reduce the content of particles in the injectable drug product. The use of an
asbestos containing filter is prohibited. [Use of
an asbestos-containing filter, with or without subsequent use of a specific non-fiber-releasing fil-

Ready-to-Use Enumerated QC Microorganism Preparations
MicroBioLogics offers enumerated microorganism preparations
for Pharmaceutical, Cosmetic, and Dietary Supplement Applications. These enumerated microorganism preparations allow laboratories to conveniently and confidently conquer a variety of
mandated Pharmacopeial challenges.
EZ-CFU™ One Step lyophilized microorganism preparations provide the required microorganism challenge concentrations for
tests such as Growth Promotion Tests, Microbial Limits
Tests and Microbial Enumeration Tests. EZ-CFU™ One Step
microorganism preparations deliver less than 100 CFU per 0.1
mL of hydrated suspension.
EZ-PEC™ lyophilized microorganism preparations are used to
perform Antimicrobial Effectiveness and Preservative Efficacy Tests. EZ-PEC™ microorganism preparations deliver a final concentration of 1.0E+05 to 1.0E+06 CFU per mL of product
to be tested.
Epower™ lyophilized microorganism preparations can be utilized
to perform essential quality control functions including microbial detection and enumeration, equipment calibration,
method validation, bioburden determination, and antibacterial effectiveness and lethality testing. Epower™ microorganism preparations can be easily manipulated to deliver a
wide variety of concentrations. They are available in concentrations ranging from 102 to 108 CFU per pellet.
For More Information
800-599-BUGS (2847) • (320) 253-1640
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211.84 Testing and approval or rejection of components, drug product containers, and closures.
(c) Samples shall be collected in accordance with the
following procedures:
(1) The containers of components selected shall be
cleaned [where necessary, by appropriate
means] when necessary in a manner to prevent
introduction of contaminants into the component.
211.84 Testing and approval or rejection of components, drug product containers, and closures.
(d) Samples shall be examined and tested as follows:
(3) Containers and closures shall be tested for conformance with all appropriate written
[procedures] specifications. In lieu of such testing by the manufacturer, a certificate of testing
may be accepted from the supplier, provided
that at least a visual identification is conducted
on such containers/closures by the manufacturer
and provided that the manufacturer establishes
the reliability of the supplier's test results
through appropriate validation of the supplier's
test results at appropriate intervals.
(6) Each lot of a component, drug product container, or closure [that is liable to] with potential for microbiological contamination that is
objectionable in view of its intended use shall be
subjected to microbiological tests before use.
211.94 Drug product containers and closures.
(c) Drug product containers and closures shall be
clean and, where indicated by the nature of the
drug, sterilized and processed to remove pyrogenic
properties to assure that they are suitable for their
intended use. Such depyrogenation processes
shall be validated.
§ 211.101 Charge-in of components.
(c)
(3) The containers are properly identified. If the

weighing, measuring, or subdividing operations
are performed by automated equipment under §
211.68, only one person is needed to assure
paragraphs (c)(1), (c)(2), and (c)(3) of this section.
(d) Each component shall either be added to the
batch by one person and verified by a second
person or, if the components are added by automated equipment under § 211.68, only verified
by one person.
211.103 Calculation of yield.
Actual yields and percentages of theoretical yield
shall be determined at the conclusion of each appropriate phase of manufacturing, processing,
(Continued on page 11)
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packaging, or holding of the drug product. Such
calculations shall either be performed by one person and independently verified by a second person, or, if the yield is calculated by automated
equipment under § 211.68, be independently verified by one person.
211.110 Sampling and testing of in-process materials and drug products.
(a) To assure batch uniformity and integrity of drug
products, written procedures shall be established
and followed that describe the in-process controls, and tests, or examinations to be conducted
on appropriate samples of in-process materials of
each batch. Such control procedures shall be established to monitor the output and to validate the
performance of those manufacturing processes
that may be responsible for causing variability in
the characteristics of in-process material and the
drug product. Such control procedures shall include, but are not limited to, the following, where
appropriate:
(1) Tablet or capsule weight variation;
(2) Disintegration time;
(3) Adequacy of mixing to assure uniformity and
homogeneity;
(4) Dissolution time and rate;
(5) Clarity, completeness, or pH of solutions.
(6) Bioburden Testing
211.113 Control of microbiological contamination.
(a) Appropriate written procedures, designed to
prevent objectionable microorganisms in drug
products not required to be sterile, shall be established and followed.
(b) Appropriate written procedures, designed to
prevent microbiological contamination of drug
products purporting to be sterile,
shall be
esDo not miss the PMF Open
Conference on Compendial
Change in February, 2009

tablished and followed. Such procedures shall include validation of all aseptic and any sterilization
processes.
211.160 General requirements.
(b) Laboratory controls shall include the establishment of scientifically sound and appropriate
specifications, standards, sampling plans, and test
procedures designed to assure that components,
drug product containers, closures, in-process materials, labeling, and drug products conform to
appropriate standards of identity, strength, quality,
and purity. Laboratory controls shall include:
(1) Determination of conformanity[ce] to appropriate written specifications for the acceptance
(Continued on page 12)
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of each lot within each shipment of components, drug product containers, closures, and
labeling used in the manufacture, processing,
packing, or holding of drug products. The
specifications shall include a description of
the sampling and testing procedures used.
Samples shall be representative and adequately identified. Such procedures shall also
require appropriate retesting of any component, drug product container, or closure that is
subject to deterioration.
211.182 Equipment cleaning and use log.
A written record of major equipment cleaning,
maintenance (except routine maintenance such as
lubrication and adjustments), and use shall be included in individual equipment logs that show the
date, time, product, and lot number of each batch
processed. If equipment is dedicated to manufacture of one product, then individual equipment logs
are not required, provided that lots or batches of
such product follow in numerical order and are
manufactured in numerical sequence. In cases
where dedicated equipment is employed, the records of cleaning, maintenance, and use shall be
part of the batch record. The persons performing
and double-checking the cleaning and maintenance
(or, if the cleaning and maintenance is performed
using automated equipment under § 211.68, just the
person verifying the cleaning and maintenance
done by the automated equipment) shall date and
sign or initial the log indicating that the work was
performed. Entries in the log shall be in chronological order.
211.188 Batch production and control records.
(b)
(11) Identification of the persons performing and
directly supervising or checking each significant
step in the operation, or if a significant step in
the operation is performed by automated equipment under § 211.68, the identification of the
person checking the significant step performed
by the automated equipment

PMF Survey
An on-line survey is available at http://
survey.constantcontact.com/survey/
a07e2fc96ccfp0d2avp/a001fp0ec7xm/greeting.
This survey covers four main areas.
• Conferences

The survey questions are designed to gain an
estimation of the usefulness of these conferences, and to attempt to determine what direction to take this service in the future.
• Newsletters

The PMF Newsletter and the LAL User Group
Newsletter have become valuable sources of
information for many, as well as an opportunity
to publish specialized studies that may not have
broad appeal for other venues. The survey
looks to determine the value of this publication
to the industry and to determine where to take it
in the future.
• Webinars

Webinars have the potential to deliver presentation to the user, but lack the personal touch.
However, they can be offered cheaply on an
international level.
• PMF Task Forces

The survey’s intent is to identify topics of interest and possibly people to participate in the task
force.
Please participate in this survey. All questions will
be held in confidence as to source. The final section of the survey is to record the identity of the
participate - do not fill this out if you feel uncomfortable with it. It is only meant to trace back to
people who wish us to contact them for Task Force
or speaking attempt to determine what direction to
take this service in the future.
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Upcoming Events
February 9-10, 2009 Open Conference on Compendial
Change in Baltimore, MD
Website: http://www.microbiologyforum.org/2009/
openconf/index.htm
March 30-31 PMF 2009 Conference on Environmental
Monitoring in Philadelphia, PA
April 22-25, 2009PMF Puerto Rico Microbiology Sessions in San Juan, Puerto Rico
- GMP in Microbiology April 22
- Validation of Microbiological Tests April 23
- Objectionable Organisms in Non-sterile Products
April 24
- Bacterial Endotoxin Summit April 25
May 18-19, 2009 PMF Conference on Microbial Investigations in Philadelphia, PA
June 1-4, 2009 CLAMME Conference on Pharmaceutical and Cosmetic Microbiology (Buenos Aires, Argentina)
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

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

Plate Counting

√

Identification

√

Gram Staining

√

Most Probable
Number (MPN)

√

Basic Math
Skills

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

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

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

Discussion List Update
PMFList:
Number of Subscribers: 3358
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

