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Media, Training and Dry Hands 
 

The lead-off article in this month’s newsletter is a brief biography of 
MacConkey, and a description of the development of the medium that 
bears his name.  Satish Rana does an excellent job of describing the 
challenges to developing differential and selective media.  This article 
reminds us that these types of media are delicately balanced and 
changing components will change the behavior of the media. 
 
The second article describes the National Registry for Certified Mi-
crobiologists (NRCM) sponsored by the American Society for Micro-
biology (ASM).  cGMP requires that all workers be qualified for their 
positions, the NRCM can help in this effort.  There are different ex-
ams and programs for different specialties, and maintenance of certi-
fication requires on-going education (usually through continuing edu-
cation credits).   It is my impression that both FDA and USP are be-
coming more concerned about training and proficiency in microbiol-
ogy - this article is one well worth your time. 
 
Have you ever won-
dered about the use of 
hot air dryers vs dis-
posable paper towels?   
I have to tell you 
from the outset that I 
do not personally care 
for hot air dryers.  
The blower is started 
by pressing the button 
everyone else presses, then you stand there holding your hands under 
a flow of warm air.  After a while you run out of patience and you 
walk away, drying your hands on your shirt or pants.  I figured it 
would be easy to find studies showing the inherent superiority of pa-
per towels in drying hands, particularly when looking at contamina-
tion control.   Actually, this turned out not to be the case, but you can 
read this for yourself. 
 
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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Alfred Theodore MacConkey 

became known about the biochemical distinctions be-
tween different genera and species (i.e. their ability to 
degrade certain substances or produce specific biochemi-
cal substances as end points of metabolism), culture me-
dia evolved to incorporate additional components, such 
as specific carbohydrate sources and a suitable pH indi-
cator, to aid differential identification. 

 
Inhibitory agents (i.e. bile salts, certain dyes and other 

compounds) were used to reduce or eliminate growth of 
unwanted organisms. Thus, media could be designed to 
be selective as well as differential. A classic example of 
this is MacConkey agar, which contains lactose and neu-
tral red for the differentiation of lactose-fermenting or-
ganisms, along with bile salts for the inhibition of bile-

(Continued on page 3) 

Satish Rana, MSc, MSMT,  M (ASCP) 
Quest Diagnostics, Inc. 
 

In the 19th century, surgery was risky and danger-
ous, and patients undergoing even the most routine 
operations were at very high risk of infection. This 
was so because surgery was not performed under 
aseptic conditions. The operating room, the surgeon's 
hands, and the surgical instruments were laden with 
microbes, which caused high levels of infection and 
mortality.  
   

Surgeons in the mid-1800s often operated wearing 
street clothes, without washing their hands. They fre-
quently used ordinary sewing thread to suture 
wounds, and stuck the needles in the lapels of their 
frock coats in between patients. Surgical dressings 
were often made up of surplus cotton or jute from the 
floors of cotton mills. It was against this background 
that French scientist Louis Pasteur demonstrated that 
invisible microbes caused disease. (2008 Kenneth To-
dar, PhD) 

 
For over a century, since Robert Koch’s early 

work with “the mixture of nutrient liquid and gelatin”, 
solid culture media have been used for the cultivation 
of an ever-expanding array of microorganisms. It was 
the work of Walther Hesse (1846–1911) and his wife 
Fanny (1846–1934) that established the use of agar as 
a superior gelling agent for solid media. However, the 
main problem with such general-purpose nutrient me-
dia was the inability to distinguish between patho-
genic and non-pathogenic organisms by morphologi-
cal characteristics alone. At a time, when many new 
strains were being discovered, microbial identification 
and taxonomy were in their relative infancy, and the 
need to establish biochemical profiles of bacterial spe-
cies, and thus provide a means of differentiation, be-
came apparent. However, this involved extensive fur-
ther testing of individual colonies of bacterial growth 
and was highly labor-intensive. Furthermore, the 
work was highly skilled and experience was in the 
hands of just a few practitioners. Gradually, as more 

mailto:srana1989@yahoo.com?subject=Inquiry%20from%20PMF%20Newsletter�
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sensitive species. These properties make it useful in 
the identification of intestinal pathogens such as 
salmonellas (of importance in clinical, food and wa-
ter microbiology), which are generally non-lactose 
fermenters (NLFs), and commensals such as Es-
cherichia coli, which are able to ferment lactose (a 
key indicator of faecal contamination, of impor-
tance in food, water and industrial microbiology). 

 
Alfred Theodore MacConkey (1861-1931) 

was a British bacteriologist who developed Mac-
Conkey's agar, a selective medium that is used in 
the diagnosis of enteric pathogens. MacConkey, the 
son of a West Derby minister, studied medicine at 
Cambridge and Guy's Hospital. He initially went 
into private practice at Beckenham, Kent, but de-
cided to specialize in the scientific study of bacteria, 
joining the bacteriology department at Guy's Hospi-
tal in 1897. He became an assistant bacteriologist 
serving the Royal Commission on Sewage Disposal 
in Liverpool, where he developed the culture me-
dium which bears his name, and later transferred to 
the Lister Institute. He retired in 1926 and died in 
1931 at Brindley Heath, Surrey. 

 
 

MacConkey's Medium  
 
In the early 1900s, while working as Assistant 

Bacteriologist to the Royal Commission on Sewage 
Disposal, in the Thompson-Yates Laboratories of 
Liverpool University and under the direction of Sir 
Rupert Boyce, MacConkey evolved his famous me-
dia formulae.  His objective was to produce a me-
dium, which favored the growth of Gram negative 
organisms yet with an inhibiting effect on those 
which were Gram positive.  At this period knowl-
edge of the intestinal bacteria was far from com-
plete, and the technical procedures for their investi-
gation were still very much in the developmental 
stage.  The use of fermentation reactions had been 
established and J E Durham had published his 
method for the demonstration of fermentation activ-
ity.  Conradi and Drigalski were evolving their se-
lective medium containing crystal violet. 

(Continued from page 2) MacConkey's first experiments were with the 
addition of one to 1000 parts of carbolic acid to the 
medium.  This was not a new idea; various work-
ers had published media formulae in which minute 
amounts of an antiseptic substance were included, 
and there was evidence that its presence inhibited 
the growth of Gram positive organisms more than 

(Continued on page 4) 

In an early phase of the twentieth century, 
MacConkey used bile salts to select for 
lactose fermenting bacteria in faecal sam-
ples. The level of conjugation in the bile 
salts determines its selectivity profile: con-
jugated bile salts are less inhibitory and 
allow the growth of staphylococci and en-
terococci; while more disassociated salts 
such as desoxycholate are much more 
selective, only allowing growth of entero-
bacteriacae.  
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the Gram negative ones.  After a number of trials 
MacConkey discovered that a suitable concentra-
tion with C A hill he added the indicator, lit-
mus.  Later, glucose was replaced by lactose. 

 
Acting on a suggestion made by A. S. Grun-

baum and E. H. Hume, MacConkey replaced litmus 
with neutral red, which stained the colonies as well 
as being an indicator.  (Dr. Grunbaum was not Ger-
man, as his name might suggest. He was an Eng-
lishman who during the 1914 - 1948 war, found it 
desirable to change his name to Leyton).  Particu-
larly in the bacteriological investigation of water 
supplies, the use of MacConkey's medium in the 
form of peptone water without the agar base was 
much favored as a preliminary culture procedure. 

 
For more information on present day MacCon-

key agar please follow the link below. http://
www.bd.com/ds/technicalCenter/inserts/
MacConkey_Agars.pdf   or  http://www.bd.com/ds/
productCenter/221172.asp 
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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. 
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Peggy McNult, Manager, American Society for 
Microbiology, Washington, D.C., and Donald 
Singer, SM(NRCM), NRCM Board Chair and 
Global Lead Manager, Microbiological Services, 
Pharmaceutical Development, GlaxoSmithKline, 
Collegeville, PA 
 
Dr. Sutton wrote in his March editorial about recent 
process breakdowns in quality control and their im-
pact on the pharmaceutical industry. As a result, the 
FDA is conducting more rigorous inspections, 
while recent economic travails have resulted in a 
reduction of experienced staff and fewer training 
dollars. Around-the-clock news coverage has led to 
a well-informed public who are demanding more 
assurances of quality in our global market. From 
contaminated heparin from China, hydrocortisone 
cream contaminated with yeast manufactured in 
Canada, and fungal contaminated tablets from 
China, the public is looking to the FDA to keep im-
ported and U.S. products safe.  
 
The global economy and frequency of quality mis-
haps are forcing us to think how we can assure 
quality while keeping costs down. Most laborato-
ries follow the standards of the United States Phar-
macopeia (USP), the official public standards–
setting authority for all prescription and over–the–
counter medicines and other health care products 
manufactured or sold in the U.S. USP standards are 
followed by more than 130 countries to ensure pub-
lic health.  
 
USP <1117> Microbiological Best Laboratory 
Practices, ‘Training of Personnel’, states, “Each 
person engaged in all phases of pharmaceutical 
manufacture should have the education, training, 
and experience to do his or her job. The demands of 
microbiological testing require that the core educa-
tional background of the staff, supervisors, and 
managers be in microbiology or a closely related 
biological science.”  
 
This has been a long-standing requirement of the 
US Code of Federal Regulations, which states in 
Sec. 211.25:  

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. 

“Personnel qualifications. (a) Each person 
engaged in the manufacture, processing, 
packing, or holding of a drug product shall 
have education, training, and experience, or 
any combination thereof, to enable that per-
son to perform the assigned functions. . . 
(b) Each person responsible for supervising 
the manufacture, processing, packing, or 
holding of a drug product shall have the edu-
cation, training, and experience, or any com-
bination thereof, to perform assigned func-
tions in such a manner as to provide assur-
ance that the drug product has the safety, 
identity, strength, quality, and purity that it 
purports or is represented to possess.” 

 
(Continued on page 6) 

Quality Control: Certified NRCM Workforce  

http://www.Sartorius.com/microbio�
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How does your lab demonstrate to the FDA that 
staff has the required training and experience to do 
the job?   
 
One option is to pursue certification through the 
American Society for Microbiology (ASM) via the 
National Registry of Certified Microbiologists 
(NCRM).  Founded in 1958, the NRCM has certi-
fied microbiologists in all 50 states, the District of 
Columbia, and Puerto Rico and on six conti-
nents.   The programs run by NCRM certify pro-
fessional microbiologists at the baccalaureate 
(Registered Microbiologist, [RM]NRCM); mas-
ter's, doctoral, and baccalaureate (Specialist Mi-
crobiologist, [SM]NRCM); and prebaccalaureate/
baccalaureate (Conditional Registrant) levels.  
 
Phil Duncanson, Ph.D., RM(NRCM), Manager of 
the Microbiology Department, Enzon Pharmaceu-
ticals, Indianapolis, says that is why he sought cer-
tification by the NRCM,  “It was validation that I 
was a microbiologist, and that I was certified to do 
my job.” Dennis Ransom, SM(NRCM), Vice 
President of Quality, Nelson Laboratories, Salt 
Lake City, agrees. “Nelson Laboratories is a medi-
cal device/pharmaceutical contract laboratory. In 
order to conform to the regulations and the audits 
that come with the medical device and pharmaceu-
tical industry, it is important to demonstrate train-
ing and experience pertinent to my job.” Alan 
Dake, SM(NRCM), Supervisor Microbiology 
Quality Control, Bayer HealthCare, Shawnee, 
Kansas, notes, “It remains a challenge to convince 
an audit team that your staff and you have the nec-
essary academic and hands-on training necessary 
to release product to the market.  Certification with 
NRCM is an excellent means to bridge those dif-
ferent elements for any microbiologist and provide 
auditors evidence of competency.” 
 
The PDA Technical Report No. 35 discusses a 
competency-based training approach, “A crucial 
ingredient in a company’s training program is the 
requirement of trained individuals to demonstrate 
competency (proficiency) in their appointed 
tasks…A training system intended for the Microbi-

(Continued from page 5) ological Function must include tools or techniques 
for assessing worker competency.” 
 
For over 50 years, the NRCM has certified microbi-
ologists. It is supported by the world's largest mi-
crobiology education organization, the American 
Society for Microbiology, and certifies microbiolo-
gists in Pharmaceutical and Medical Device, Food, 
and Biological Safety.  
 
Certification is a voluntary process in which indi-
viduals are recognized for demonstrating required 
skills and knowledge. The government and employ-
ers use certification when there are no federal or 
state personnel requirements as documentation of 
competency; it is a tangible credential. The NRCM 
is the only certification examination in Pharmaceu-
tical and Medical Device. NRCM certification is 

(Continued on page 7) 
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achieved by passing an online multiple-choice exam 
that is offered daily in the month of October at over 
300 worldwide testing centers.   
 
The goals of the NRCM are to minimize risk to the 
public, encourage mastery of microbiological 
knowledge and skills, and to encourage professional 
pride and a sense of accomplishment in qualified 
microbiologists. It offers two certification exams in 
Pharmaceutical and Medical Device. One exam, the 
Registered Microbiologist exam, is for individuals 
with a baccalaureate degree and one year of experi-
ence. It tests in the following areas: laboratory in-
struments and equipment; laboratory preparations; 
laboratory procedures and operations; sample collec-
tion and handling; and sterilization and depyrogena-
tion validation. The NRCM also offers the Specialist 
Microbiologist exam for individuals with a bacca-
laureate degree and seven years of experience or a 
master’s degree and four years of experience. It tests 
in the following areas: laboratory instruments and 
equipment; laboratory preparations; laboratory pro-
cedures and operations; sample collection and han-
dling; manufacturing equipment, facilities, and proc-
esses; and regulations.  
 
NRCM certification offers many benefits to microbi-
ologists:  

• Substantiate college education and job ex-
perience 

• Professional advancement 
• Tangible credential  
• May be required for future employment 
• Certified professionals are “sought after” 
• Higher pay 
• Peer recognition and networking 
• Confidence building 
• Built-in motivation to continue education 
• Added mobility within and outside of current 

company 
• Additional technical or managerial opportu-

nities  
 
”My college degree prepared me to understand and 
apply the fundamentals of microbiology, but the 
knowledge and skills needed as a pharmaceutical 

(Continued from page 6) microbiologist are unique. I felt the need to set my-
self apart and make my employer take notice by do-
ing something that would validate the experience, 
skills, and knowledge I had gained through the 
years, and NRCM certification provided me with 
that opportunity, as well as, fulfill a self-
improvement goal and meet a personal challenge. 
The knowledge and skills we learn on-the-job are 
tremendous and beyond the scope of a college de-
gree in microbiology. What better way to let your 
employer or future employer know that you have the 
experience, knowledge and skills in pharmaceutical 
microbiology to get the job done!” states Carol A. 
Bartnett, SM(NRCM) Senior Scientist, STERIS Cor-
poration, St. Louis.  
 

(Continued on page 8) 
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Employers also benefit from NRCM certification: 
• Minimizes initial on-site training 
• Selling point to clients that workforce is certi-

fied microbiologists 
• Substantiates experience and understanding of 

microbiology 
• Provides inspection-ready response about com-

petency of lab microbiologists 
• Greater level of assurance in hiring 
• Attracts other certified microbiologists 
• Motivates individual to keep updated in their 

field 
• Furthers career development 
• Reputation of reliability and trust 
• Relevant knowledge and skills 

 
“NRCM certification defends our ability to perform 
investigations and tackle complex projects such as 
validation of rapid microbial detection instruments and 
alternative methods without relying on consultation or 
contracted specialists," says Bill Carpenter, SM
(NRCM), QC Microbiology Senior Supervisor, Bio-
gen Idec, Research Triangle Park.   
 
People enter the lab today in non-traditional ways, and 
employers have few tools to evaluate their skills or 
ways to demonstrate to the FDA that their staff is ex-
perienced. NRCM certification tells inspectors and 
clients that their microbiologists have been tested and 
recognized for their expertise (Nicoll and Singer 
2005). “Certification is good for our clients because it 
gives consistency in the industry,” states Alex Mello, 
SM(NRCM), Director, Project Management, Micro-
test Laboratories, Inc., Agawam, MA.  
 
The safety of drugs imported into the U.S. is a FDA 
priority, and they are publishing new draft guidelines 
that raise standards for labs inspecting products made 
overseas. Labs will be required to document the ana-
lytical capabilities of their personnel.  
 
Formal training and assessment of the competency of 
microbiologists is a standard that can be attained to 
meet the global needs of industry. Together with con-
tinued regulatory emphasis on competency, the 
American Society for Microbiology’s NRCM program 
can provide the gateway for industry to improve the 

(Continued from page 7) assessment of knowledge and experience that microbi-
ologists must have to provide critical decision-making. 
This in turn impacts the health of everyone. To learn 
more and apply online, visit 
www.microbiologycert.org/nrcm09.  
 
References: 
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nrcm.asp  
Nicoll, T, D Ransom and D Singer.  2005.  Path for 

Continuous Learning.  Pharm Formul & Quality  
Dec/Jan:61-63. 

PDA.  2001.  PDA Tech Report #35: a Proposed Train-
ing Model for the Microbiological Function In the 
Pharmaceutical Industry 

PMF Newsletter of March, 2009 - http://
www.microbiologyforum.org/PMFNews/
PMFNews.15.03.0903.pdf   
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Scott Sutton, Ph.D. 
Vectech Pharmaceutical Consultants 

We spend a good deal of time obsessing over wash-
ing hands. We worry about the inadequacies of hand 
faucets and whether we should install foot switches 
for the water, or if elbow faucets are sufficient.  In-
terestingly, no one seems overly concerned about the 
last step in the process - drying the hands.  Before 
beginning this article, the inherent superiority of the 
paper towel dispenser over a hot air dryer was obvi-
ous to me.  This choice is no longer as clear and evi-
dent as it was.   
 
Several teams have looked at paper towels vs. hot air 
dryer in regards to cleaning and transmission of con-
tamination.  Mathews and Newsom (1987) com-
pared hot air driers and paper towels for the potential 
to spread airborne microorganisms during the drying 
process.  Their design focused on air sampling using  
Casella slit-to-agar sampler for airborne bacteria 
during drying (in the somewhat controlled environ-
ment of a biological safety cabinet).  They found 
minor differences in airborne viable counts in a com-
parison between one model of dryer and  paper tow-
els, significantly less airborne viable counts for two 
other models in comparison to paper towels. 
Maureen Blackmore conducted a study (1989) on 
the effect of drying by air blower, by paper towel 
and finally by cloth towel on a continuous roller.  
The finger tips of the left hand were sampled by 
touching to nutrient agar and then the hands were 
washed.  After washing the hands were dried by one 
of the three methods and sampled again.  The ex-
pelled air from the air driers was sampled by blow-
ing it onto "nutrient agar" from 6 inches for a con-
trolled period of time (differing by cycle time of the 
model of air drier).  The paper and cloth towels were 
sampled by touch plates. She reports that the air 
blowers tested (in public locations) harbored bacteria 
and could serve as a source for recontamination of 
hands after washing.  The situation with continuous 
cloth drying was not encouraging either.  The cloth 
roller towels were very good when new but over the 
course of three months (the length of time studied) 
they became contaminated.  In addition, she found 
(in 1989) that these continuous cloth towels are 

laundered and re-used, the laundered material was 
contaminated as well (range of 10-60 CFU/touch 
plate) as installed in the roller dispenser. 
 
Well, this is nicely confusing.  One explanation for the 
apparent contradiction in the results is offered by 
Meers and Long (1989) who did a limited study to 
evaluate the purchase of hot-air dryers for their hospi-
tal and sampled the air before, during and after drying, 
finding an increase in counts only after drying.  They 
conclude:  

"Simple physical forces make it difficult for 
small particles to escape from skin while it is 
covered with a film of water. For this reason 
the results reported come as no surprise. It is 
important to note that ... skin squames, some of 
them bearing bacteria, were shed in increased 

(Continued on page 10) 

Disposable Paper Towels vs. Hot Air Dryers? 

http://www.linkedin.com/in/scottvwsutton�
http://www.vectech.com�
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numbers for a significant period after the skin 
had been washed and dried. This may be the 
reason why counts made just after drying had 
been completed ... were nearly always higher 
than those made while it was in progress ... 
Although hot-air hand driers may be criti-
cised for being noisy or for taking too long to 
complete their task, our experiment leads us 
to agree with Mathews & Newsom (1987) 
that there is no bacteriological reason to ex-
clude them from clinical areas." 

 
Taylor et al took another stab at trying to sort out the 
confusion in an extensive study (Taylor et al 2000).  
They used bacterial cabinets to control background 
levels of microorganisms, controlled sampling tech-
niques and careful experimental design.  The funda-
mental tasks they took on were to look at the abilities 
of hot air dryers and paper towels to reduce microor-
ganisms on hands as well as the contribution of hot 
air dryers to the level of microorganisms in the air 
(both in controlled cabinets and in washrooms).  
They concluded: 

"A finger rinse technique for counting micro-
organisms on hands showed no significant 
difference in the level of recovered micro-
organisms following hand drying using either 
warm air or paper towels.  Contact plate re-
sults appeared to reflect the degree of damp-
ness of hands after drying rather than the ac-
tual numbers of micro-organisms on the 
hands. In laboratory tests, a reduction in air-
borne count of Pseudomonas aeruginosa and 
Staphylococcus aureus of between 40 and 
75% was achieved from 600 readings com-
paring inlets and outlets of warm air hand 
driers.  In washroom trials, the number of 
airborne micro-organisms was reduced by 
between 30 and 75%. Air emitted from the 
outlet of the driers contained significantly 
fewer microorganisms than air entering the 
driers. Drying of hands with hand driers was 
no more likely to generate airborne micro-
organisms than drying with paper towels. 
Levels of microorganisms on external sur-

(Continued from page 4) faces of hand driers were not significantly dif-
ferent to those on other washroom surfaces. 
This work shows that warm air hand driers, of 
the type used in this study, are a hygienic 
method of drying hands and therefore appro-
priate for use in both the healthcare and food 
industry."    

 
Harrison et al (2003) took a closer look at transmis-
sion of bacteria between hands and paper towels.  
They looked at both directions of transmission, rea-
soning that the concern over a contaminated towel 
transmitting to the hand is clear, but there is also a 
possibility for a contaminated hand to transfer bacte-
ria to the dispenser while freeing jammed towels.  

(Continued on page 11) 
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They describe the experiment as follows:  
"We sought to study the transfer and cross-
contamination potential between hands, 
towels, and dispenser exits if one or more is 
contaminated using bacteria representative 
of the skin’s flora. . . A generic wall-
mounted paper-towel dispenser and a range 
of different paper towels were used. Volun-
teers with either clean or contaminated 
hands were asked to remove, using a range 
of protocols, towels from dispensers which 
themselves were either clean or contami-
nated.  Previously clean surfaces were then 
microbiologically tested. . . Recoverable 
bacterial transfer rates from a contaminated 
hand to clean dispenser exits ranged from 
0.01% to 0.64% depending on the bacteria 
used with an even higher transfer rate for 
clean towels. The reverse transfer (i.e., from 
contaminated exits to clean hands) was be-
tween 12.4% and 13.1%. . .  The results in-
dicate that zig-zag transfer of bacteria be-
tween paper-towel dispensers and hands can 
take place if either one is contaminated. 
This potential should be considered in the 
design, construction, and use of paper-towel 
dispensers." 

 
Is Dryness the 
Key? 
 
Another aspect of 
the amount of dry-
ing that should be 
considered when 
trying to interpret 
these data - residual 
moisture on the 
hands enhances 
transfer of bacteria 
from hands to con-
tact surfaces.    The 
associated figure 
(right) is from Pat-

(Continued from page 10) 
rick et al (1997) who concluded: 

"When samples of skin, food and utilities were 
touched with wet, undried hands, microbial num-
bers in the order of 68000, 31000 and 1900 respec-
tively translocated to these representative surfaces.  
Bacterial numbers translocating on touch contact 
decreased progressively as drying with an air or 
cloth towel system removed residual moisture 
from the hands. A 10 s cloth towel±20 s air towel 
protocol reduced the bacterial numbers translocat-
ing to skin, food and utilities on touch contact to 
140, 655 and 28 respectively and achieved a 99±8, 
94 and 99% reduction in the level of bacterial 
translocation associated with wet hands. Careful 
hand drying is a critical factor determining the 

(Continued on page 12) 
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level of touch-contact-associated bacterial trans-
fer after hand washing and its recognition could 
make a significant contribution towards improv-
ing handcare practices in clinical and public 
health sectors." 
 

Reinforcing this consideration is the recent study of 
Yamamoto et al (2005) who looked at drying by 
paper towel, by hot air, and by hot air supplemented 
with UV light.  In addition, the hot air drying was 
performed either by holding the hands stationery or 
by rubbing the hands together.  They conclude: 

 "Log colony-forming units (CFU) on palms 
and fingers increased significantly when 
hands were dried with warm air while being 
rubbed for 15 seconds (P < .001), and many 
bacteria remained at 30 seconds without ul-
traviolet light (P < .001). Holding hands sta-
tionary while drying significantly decreased 
log CFU on palms, fingers, and fingertips (P 
< .01 or < .001). Few CFU were detected on 
palms and fingers dried with ultraviolet 
light. Although log CFU of palms and fin-
gers did not decrease after drying with three 
sheets of paper towel, those of fingertips 
decreased significantly (P < .001). For 
palms and fingers, log reductions were 
greater with warm air drying while holding 
hands stationary, paper towels, and warm air 
drying while rubbing hands. For fingertips, 
the log reduction was often greater with pa-
per towels than with warm air. 
CONCLUSIONS: Holding hands stationary 
and not rubbing them was desirable for re-
moving bacteria. Ultraviolet light reinforced 
the removal of bacteria during warm air dry-
ing. Paper towels were useful for removing 
bacteria from fingertips but not palms and 
fingers." 

 
Conclusions 
There really does not seem to be strong, unambigu-
ous data showing superiority for either paper towel 
drying or hot air drying (although UV irradiation 

(Continued from page 11) when used with hot air seems preferable).   There is 
no denying that the blowers are loud and that the 
time required for drying using a blower may encour-
age people to leave before completing the task 
(which does clearly seem to be inadvisable).  How-
ever, paper towels are not without problems them-
selves and can serve as a means of transmission, es-
pecially when manipulations required to clear 
jammed towels are considered.  What seems impor-
tant is that the washing be done completely, and the 
hands completely dried (however that is accom-
plished).  Technique and procedure again seem to be 
paramount in minimizing transmission. 
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June 1-4, 2009 CLAMME Conference on Pharmaceuti-
cal and Cosmetic Microbiology (Buenos Aires, Ar-
gentina) 
Website:  http://www.clamme.org.ar/ 

June 14-15, 2009  7th Annual Rapid Microbiology Users 
Group (RMUG) Conference (Philadelphia, PA) 
Website: http://rapidmicro.org/Conference.html 

 June 22-23, 2009  PMF Conference on Microbial Inves-
tigations in Philadelphia, PA 
Website: http://
www.microbiologyforum.org/2009/0908/index.htm 

September 14-15, 2009 PMF Conference on Cosmetic 
Microbiology (Newark, NJ) 

October 5-8, 2009 PDA Conference on Pharmaceutical 
Microbiology  
Website:  http://www.pda.org/MainMenuCategory/
GlobalEventCalendarandRegistration/2009-
Micro.aspx 

October 12-13, 2009 PMF Fall Forum (Rochester, NY) 

November 5-6, 2009 Bacterial Endotoxin Summit 
(Newark, NJ) 

 

Offering Courses on Microbiology/Aseptic Processing: 
The Microbiology Network  

http://www.microbiol.org/training.htm  
Experienced in custom-designed courses for the lab or the 
manufacturing facility, including: 

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

 Upcoming Events 
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Discussion List Update 
 
PMFList: 
Number of Subscribers:  3496 
Number of Countries: 88 
Number of Messages Last Month: 331 
 

PSDGList (Pharma Stability Discussion Group): 
Number of Subscribers: 1159 
Number of Countries:  34 
 
   Membership is FREE. To join the PMFList, visit  
http://microbiol.org/pmflist.htm and register.   
    A sister Email is devoted to topics in the stability testing 
of pharmaceuticals, medical devices and personal products. 
To join the PSDGList, visit  
http://microbiol.org/psdglist.htm and register.  
    You can ask, answer, or read questions and comments 
from your colleagues.  Archives of the lists are available at: 

• http://lists.microbiol.org/archives/PMFLIST.html 
• http://lists.microbiol.org/archives/PSDGLIST.html 

PROFICIENCY TESTING FOR   
MICROBIOLOGY TECHNICIANS 

Any good risk assessment strategy should include 
regular proficiency testing. Vectech’s Proficiency 
Testing package consists of five individual testing 
modules designed to evaluate your lab technicians in 
the routine performance of standard microbiology 
skills.    
   
√ Plate Counting 
√ Identification 
√ Gram Staining 
√ Most Probable 

Number (MPN) 
√ Basic Math 

Skills 

 
 
 
 

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

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