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How far would you go to protect your samples?

Researchers worldwide protect more than two billion samples

inside Thermo Scientific cold storage equipment. With +4°C 
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your work without worrying about your valuable samples.

Thermo Scientific Revco high-performance laboratory refrigerators 
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• Security–Our IntrLogic™ microprocessor-based control system

manages setpoint and actual conditions, providing the highest

level of security
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maintaining coil efficiency 
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So relax – and choose Thermo Scientific Revco laboratory 
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©
 2

00
9 

Th
er

m
o 

Fi
sh

er
 S

ci
en

tif
ic

 In
c.

 A
ll 

rig
ht

s 
re

se
rv

ed
. A

ll 
tr

ad
em

ar
ks

 a
re

 th
e 

pr
op

er
ty

 o
f T

he
rm

o 
Fi

sh
er

 S
ci

en
tif

ic
 In

c.
 

an
d 

its
 s

ub
si

di
ar

ie
s.

Moving science forward

Thermo Scientific Revco refrigerators
and freezers are available for general and 
specialized applications including pharmacy,
blood banking and chromatography.
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Based on our recent “Lab 
Manager Magazine2009 Invest-
ment Confidence Survey,” in which 
we asked our readers whether they 
considered environmental/”green” 
issues when purchasing equipment, 
9.0% said they were required to, 
29.5% said they were encouraged 
to, 22.6% said they take it into 
account, and 39.0% said there 
was no organizational directive to 
invest in “green.”

www.labmanager.com  April 2009
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20 “Scientist” Stereotype:  
 Is It Working For or Against You? 

The reality is that most scientists are pretty normal people, at least outside the laboratory 
setting. There are some unique characteristics that may be more prevalent in the scientific 
community, and most of those characteristics can contribute positively to the organization. 

 Ron Pickett

TECHNOLOGY & OPERATIONS 

24 Greening Cold Storage 
With the aim of increasing sample integrity, designers have looked at cold storage 
energy sinks, associated components and subsystems to increase system efficiency. As 
a result, a new breed of cold storage provides greater sample protection while being 
kinder to the environment.

 Jeff Schneider and Gordon Shields

LAB DESIGN  & FURNISHINGS 

28 Energy-Saving Exhaust Systems 
An energy savings of 15 percent or more is available through the use of VAV laboratory 
exhaust ventilation systems. When properly designed, a VAV system can provide these 
savings without adversely impacting the air quality at downwind air intake locations or 
sensitive locations.

 Brad C. Cochran and Jeff D. Reifschneider

BUSINESS & FINANCE 

42 Integrating Laboratory Automation
Regardless of what stage your lab is in, planning is essential to the successful application 
of automation and information technologies.

 Joe Liscouski

Energy Efficiency
Instituting economical ways to save electricity could save about three-
quarters of the electricity consumed in the U.S. at an average cost of 
about one cent per kilowatt-hour, according to Amory Lovins, chairman 
and chief scientist of Rocky Mountain Institute. What does this mean 
for laboratory managers and their employers? 
John K. Borchardt

Investment Confidence
Highlights of our 2009 Investment Confidence Survey provide a 
glimpse into the investment decisions being made by laboratory 
management in staffing, outsourcing, facility improvement  and new 
technologies—taking the pulse of confidence in economic security in 
these uncertain times. 
Steve Ernst
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34 Perspective On:  
 A Food & Beverage Lab

A series of food safety crises, including melamine 
contamination in pet foods; E coli-tainted spinach, 
peppers and green onions; and a Salmonella typhimu-
rium outbreak in peanut products have transformed 
food analysts from vigilant sentries into centurions 
safeguarding the safety of our food.
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EDITOR’S NOTE

“April is the cruellest month...”
begins the first line of The Waste Land, the signature modernist poem by 
T.S. Eliot (1922). With the economy being what it is, 401K investments 
being what they are, taxes due April 15th, and other grim realities, April 
might, in fact, feel a bit cruel.

Apropos of  those realities, Lab Manager Magazine this month looks at 
the issue of  confidence in this current financial malaise. Before the 
stimulus package but after Wall Street’s slide, we asked nearly 500 of  
you what your upcoming budgets looked like and where you expected 
your laboratory investment dollars to go. We were somewhat surprised 
by the guarded confidence and dogged optimism many of  you shared, 
highlights of  which are presented in our feature article on page 10. 

But April is also the month we celebrate Earth Day, launched in 1971 
to bring attention to environmental problems facing this country and 
the world. In the spirit of  that day we devote sizeable editorial coverage 
to environmental matters. In John Borchardt’s feature article on page 
16, interviewee Amory Lovins, chairman and chief  scientist of  Rocky 
Mountain Institute, says it is possible to meet human needs while 
reducing global warming by changing the relationship between energy 
consumption and economic activity. With energy conservation technol-
ogy improving faster than it can be implemented and energy savings 
getting bigger, Lovins’ approach is to use technology and smart design to 
optimize buildings as a system to get “big, cheap savings.”

Brad Cochran’s and Jeff  Reifschneider’s article on page 28 outlines 
three strategies that can be employed either during the design of  a new 
lab or the renovation of  an existing lab to reduce energy consump-
tion of  the exhaust system by at least 50 percent, which equates to a 15 
percent reduction in the lab’s total energy use. 

Our April issue also examines the truth behind “scientist” stereotypes 
and whether, if  accurate, they can be put to good use by scientists-
turned-managers. Bernard Tulsi this month explores the new role of  
Food & Beverage labs in the face of  recent food safety crises, including 
melamine contamination in pet foods; E coli-tainted spinach, peppers 
and green onions; and a Salmonella typhimurium outbreak in peanut 
products

However, before I turn my full attention to April, I want to look back 
quickly to early March when at this year’s Pittcon I had the pleasure of  
meeting many of  you. For those 200 or so who were part of  Lab Man-
ager Magazine’s half-day Boot Camp, I want to say thanks and that I hope 
you returned home with some good and applicable information. We 
will be reaching out to you shortly for feedback, from which we hope to 
produce an even more successful Boot Camp next year in Orlando. See 
you then.
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COVER STORY 

It has been observed many times that emotion drives 
the world of  finance and investment as much as or 
more than research and analysis, which is equally true 

when it comes to investments in scientific research. To 
get an idea of  where R&D investment dollars are cur-
rently going and how those investments are changing was 
the purpose of  the “Lab Manager Magazine 2009 Invest-
ment Confidence Survey.” The survey provides a glimpse 
into the investment decisions being made by laboratory 
management in staffing, outsourcing, facility improve-
ment or construction, and new technologies and takes the 
current pulse of  confidence in economic security in these 
uncertain times. 

The survey is based on a question-
naire sent to subscribers of  Lab Manager 
Magazine and to registered users of  the 
LabX web site. The 510 respondents 
are executives, directors and managers 
responsible for lab and R&D, project 
managers, researchers and other scien-
tific staff. They work in pharmaceutical 
and biotech research, industrial labs 
in specialty chemical, food, beverage, 
energy and other areas, and in hospital, 
medical, government, university and college laboratories. 

Researcher confidence levels
While the mood of  researchers tends to skew, not too 

overwhelmingly, towards the negative, results of  the 
survey seem to indicate a higher level of  confidence in 
researchers own organizations and markets than might be 
expected. Confidence levels were measured in ten cat-
egories (investments in R&D, staff, equipment, etcetera). 

Averaging all the categories together, 20 percent of  re-
spondents are very confident and 28.6 percent are mostly 
confident in the ability of  their markets and organizations 
to make investments in R&D in 2009. Those that are only 
somewhat confident represent 30.4 percent of  the survey 
group, while 21 percent are not very confident.

Nearly three-quarters (72 percent) of  respondents felt 
very confident or confident that senior management ap-
preciates the role of  R&D in the organization’s success. 
But only 29.4 percent of  respondents are very confident 
or confident that there will be sufficient funds to properly 
staff  R&D initiatives. And while 57.5 percent respondents 
are very confident or confident that senior management 

is willing to make the necessary invest-
ments to achieve research objectives, 
only 34.8 percent of  respondents are 
very confident or confident that there 
will be sufficient funds available to 
acquire the technologies necessary to 
achieve R&D objectives.

The survey data were used to create 
a Combined Overall R&D Investment 
Confidence Index Score (see Table 1). 
In the ten categories measured, scien-

tists and managers indicated scores between roughly 50 
and 75 percent confident. One reasonable interpretation 
of  this data is that perceptions are formed by responses to 
multiple layers of  experience. Overall feelings about the 
economy in general, individual security in particular, and 
events at the respondents’ own institutions, are tempered 
by another layer based on a more fundamental under-
standing about the long term viability of  their places of  
work and of  the economy (domestic and global) over the 
long term. 

SURVEY REVEALS LESS THAN GLOOMY EXPECTATIONS FOR 2009 BUDGETS, 
COMPENSATION, OUTSOURCING DOLLARS AND MORE 
by Steve Ernst

INVESTMENT 
CONFIDENCE

“R&D efforts will  
continue, but priorities 
may change to projects 
with less capital  
expense.” 

http://www.labmanager.com


INVESTMENT CONFIDENCE

Confidence levels are a little bit lower overall at government laboratories 
than in other non-profit and commercial laboratories. Perhaps the reality 
that research funding has been flat or negative relative to inflation in recent 
years is weighing on them, or perhaps researchers are looking at federal debt 
burdens and anticipating cuts, despite encouraging words from the new chief  
executive and his administration.* 

The data in Table 2 indicate that senior management and managers in 
general have a higher level of  confidence in their ability to run their orga-
nizations and support its activities than general research staff. No surprise 
there. For example, 92.9 percent of  senior managers are confident that they 
appreciate R&D’s role in their organizations success, while only 71.5 percent 
of  research staff  share their level of  enthusiasm, and only 60.2 percent of  
academics concur. These are numbers that a Human Resources department 
would find very positive, but still reflect a significant difference in perspective. 

* This survey was conducted and article written prior to the economic stimulus package’s approval 
by Congress February 13, and therefore does not account for any impact of  that legislation.

Table 1. 2009 R&D Investment Confidence Index
Average Score Out of a Maximum of 100 Points

http://www.knflab.com
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INVESTMENT CONFIDENCE

Managers and researchers offered a number of  salient 
comments related to this data as well. A sampling of  these 
remarks reflects the myriad ways the economy has affected 
the individual institutions represented. There is belt tight-
ening—“R&D efforts will continue, but priorities may 
change to projects with less capital expense;” the lingering 
threat of  doom—“2009 is going to be a challenging year 
for business survival, never mind business profit;” business 
pragmatism—“Senior management internal statements 
say we will be okay, but such statements can be self-serv-
ing;” business philosophy—“American business is based on 
quarterly earnings [and it is] impossible to make signifi-
cant R&D advancement in that atmosphere;” overwhelm-
ing uncertainty (or is it pie-eyed optimism?)—“Anything 
can happen;” optimism—“I am very positive;” caution—

“Will spend money on something that is needed for devel-
opment;” and the never-ending search for profit—“The 
funding market is tight, but there is usually money looking 
for good return in understandable endeavors.”

Budgets
Interestingly, 23.8 percent of  respondents reported a 

2009 increase in R&D budget, while 54 percent indicated 
that R&D spending would remain the same. Given cur-
rent economic condi-
tions, 77.8 percent of  
respondents indicating 
flat or increased budgets 
is remarkable. This 
information seems to 
be somewhat contra-
dictory to the level of  
confidence respondents 
feel about the near 
term investment their 
organizations will make 
in R&D. While sentiment holds strong sway in the overall 
outlook, there seems at bottom a determination to forge 
ahead at many businesses and institutions.

Table 2: Average Index of Confidence Scores
How confident are you are regarding each factor for 2009:

Changes in R&D Budgets 
Vs. 2008

Table 3: Changes in R&D Budgets Vs. 2008
AVERAGE NET CHANGE

IN R&D BUDGETS 2009 VS. 2008

http://www.labmanager.com


Organization sales revenues did not seem to be a relevant factor in whether 
or not budgets were increased or decreased. The data skewed up and down 
throughout the budget level categories, with smaller sales revenue operations 
just as likely to have an increase or decrease as larger sales revenue companies.

Asked to look into the future, those surveyed reflected similar sentiments 
about budgets for 2010, with overall 28.1 percent expecting an increase, 
47.4 anticipating that budgets will remain flat, and 24.5 percent expecting a 
decrease. So, again, three-quarters of  those surveyed expect at least flat if  not 
increased budgets for 2010.

So how are these budgets being allocated? Where are the limited dollars going? 

Allocation
Staffing: Some nega-

tive impact on staffing is 
anticipated, but the percent-
age of  respondents who 
think staffing will increase 
(16.4 percent) or remain at 
current levels (71.9 percent) 
combined, is a surprising 
88.3 percent. These num-
bers hold constant across all 
organizations, across all job 
titles—however the data is 
sliced. 

Compensation: As for 
compensation in 2009, com-
pared to 2008, 22 percent of  
the locations are experienc-
ing increases in the total 
R&D compensation budget 
for all managers/staff  mem-
bers. 2009 compensation 
budgets remain the same at 
70 percent of  the locations, 
and are decreasing at 8 per-
cent of  the locations. All together compensation budgets have increased by 
an average of  2.6 percent. Compared to 2-3 years ago, now when R&D hires 
are made, 25 percent of  the compensation packages are higher, 15 percent are 
lower, and 60 percent are about the same.

INVESTMENT CONFIDENCE
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It's all part of our customer-centric 
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our customers and add products
and services you need.

www.gfschemicals.com 
or call 800-858-9682

Get on the
How R&D Budgets  

Are Allocated By Area  
of Expenditure

“Given current economic conditions, 77.8 percent of respon-
dents indicating flat or increased budgets is remarkable.”
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Outsourcing: Half  the organizations (51 percent) are 
budgeted for outsource activities. Those activities rep-
resent 4.5 percent of  overall budgets (among all respon-
dents). Compared to 2-3 years ago, there has been only a 
slight overall increase in outsourcing R&D activities, with 
two-thirds experiencing no change. The activities most 
frequently outsourced are routine testing and information 
technology. [See Table 4]

New Construction/Renovation: Half  of  all R&D 
organizations have recently had or will have lab construc-
tion activities and half  have or will have modernization 
activities. Almost half  foresee such activities in 2010/2011. 
Issues that are driving these activities includes aging tech-
nology that needs to be upgraded, facilities that are simply 
outdated, organizational growth, and the need to upgrade 
in order to attract customers. Therefore, despite the reces-
sion, many labs continue to invest in construction/mod-
ernization and many will continue to do so into the future. 

Technology: Although 40 percent of  respondents indi-
cate that “funding for R&D equipment/systems has been 
reduced/is on hold”, substantial spending on technology 
is nevertheless taking place. Across all types of  products 
and equipment, 82 percent are either increasing their 

spending or spending at the same level as in 2008. Over-
all, by the end of  the year, expenditures are expected to 
increase slightly (+3.9 percent). The greatest amount of  
technology dollars is going for consumables, supplies and 
chemicals. The smallest allocation is for contract research 
and lab furniture. The greatest significant increase is in 
analytical/separation equipment. [See Table 5.]

Table 4: Trends in Investments in Outsourcing
% OF ALL RESPONDENTS   

OUTSOURCING THIS ACTIVITY 

Table 5: Trends in Investments in Specific  
Types of Technology Vs. 2008

% Respondents*

Table 6: Reasons for Purchasing Used Technology
% Respondents*

http://www.labmanager.com


New vs. Used: Of  the existing R&D-related equipment and instruments in 
respondents’ labs, nearly two-thirds was initially purchased new and one third 
was purchased used. Currently, three-quarters of  the organizations own used 
technology. Forty one percent expect to increase their purchasing of  used 
equipment and there reasons for doing are presented in Table 6 below. 

ROI: It is recognized that most lab managers are under pressure to enhance 
the return on their investments. However, in the last 12 months, four of  ten 
have felt increased pressure to seek out higher levels of  ROI. Approaches 
they are initiating in response to this pressure include: adding new technology 
to improve productivity; purchasing used equipment; hiring staff  members 
who can perform multiple tasks; and enhanced training of  staff  members.

Summary
In a time of  bankruptcies, foreclosures and a serious financial malaise, 

when flat looks like up and up requires oxygen, that an average of  25 percent 
of  businesses and institutions are increasing budgets or anticipating positive 
results seems positively heady. The fact that any confidence at all is shown by 
R&D professionals is remarkable. Yet approximately eight out of  ten respon-
dents to this survey are either very confident, confident, or at least somewhat 
confident that they will have the resources to achieve their R&D objectives. 
However, this guarded confidence has them looking over their shoulders 
almost constantly. Most, if  not all, recognize that their organizations are, to 
a greater or lesser degree, in harm’s way. Well-founded and deep concern 
resides on a solid base of  determination, optimism and a keen awareness that 
research and development is essential to business in the long run. Acceptance 
of  financial reality is accompanied by a long-range view that ongoing devel-
opment is essential to an economy’s ability to grow.

For complete survey results, including expected investments in staffing, 
compensation, outsourcing, new labs, new technology, and much more, go to 
www.labmanager.com/survey

“Lab Manager Magazine’s Annual Investment Environment Study of  the 
U.S. R&D Market: 2009” was conducted by Martin Akel & Associates.

Steve Ernst is a media consultant based in Branchville, N.J. He can be 
reached at www.veriscommunications.com or by phone at 973-702-7249.
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SPOTLIGHT ON: ENERGY EFFICIENCY  

Instituting economical ways to save electricity could 
save about three-quarters of  the electricity consumed 
in the United States at an average cost of  about one 

cent per kilowatt-hour, according to Amory Lovins, chair-
man and chief  scientist of  Rocky Mountain Institute 
(www.rmi.org). A featured speaker at the 2009 annual 
meeting of  the American Academy for the Advancement 
of  Science, Lovins is among the world’s leading innovators 
in energy efficiency and alternative energy. He has advised 
energy and other industries for 35 years as well as the U.S. 
Departments of  Energy and Defense. 
His latest books include “Natural 
Capitalism” and, with Rocky Mountain 
Institute colleagues, “Small Is Profitable” 
and “Winning the Oil Endgame.” He was 
2007 MAP/Ming Professor at Stanford 
University’s School of  Engineering.

There are two revolutions currently 
going on in electrical power, according 
to Lovins. The first is more efficient use 
of  electricity (see below). The second 
is a revolution in supply. “Electricity 
generation is essentially a coal story; 
92 percent of  CO2emissions produced 
from power plants come from coal,” says Lovins. In 2000, 
only 16 percent of  U.S. electricity was generated using 
cleaner-burning natural gas. This is projected to rise to 22 
percent by 2025. Natural gas is used largely in generat-
ing on-peak electricity using inefficient gas-fired simple 
cycle combustion turbines, Lovins says. Improving total 
U.S. electric efficiency by 5 percent would lower total U.S. 
natural gas demand by 9 percent, which would also tend to 
reduce natural gas prices. Reduced natural gas consump-
tion would reduce the need for expensive liquefied natural 

gas (LNG) terminals for imported natural gas from Russia 
and the Middle East. Some cities are already fighting the 
proposed location of  LNG terminals in their areas. Im-
proving efficiency in using electricity would also reduce 
the need for expensive natural gas pipelines (such as the 
Alaskan natural gas pipeline) and drilling for natural gas in 
wilderness areas. 

Some of  the saved natural gas could be used in heavy-
duty vehicles such as buses. (According to the U.S. 
Department of  Energy (http://www.nrel.gov/docs/

fy00osti/28377.pdf), as early as 2000, 
20 percent of  all bus orders were for 
natural gas–powered vehicles.) Reduced 
demand for natural gas to generate elec-
tricity would also free large supplies of  
natural gas for making hydrogen.

Reducing energy intensity
Lovins believes we need to shift the 

debate. Currently, “The whole climate 
debate is about sacrifice. But what we 
should be talking about are jobs, profits 
and competitive advantage.” Meeting 
human needs while reducing global 

warming requires changing the relationship between en-
ergy consumption and economic activity. Lovins believes 
this is possible. With U.S. electricity use totaling 3.892 
trillion kilowatt-hours in 2007 (http://www.nationmaster.
com/country/us-united-states/ene-energy), reducing 
electricity consumption by even 1 percent would signifi-
cantly reduce fuel consumption and carbon dioxide emis-
sions. Pie in the sky? According to the National Research 
Council, other studies have arrived at similar conclusions. 

Lovins notes that between 1977 and 1983 the U.S. 

AN INTERVIEW WITH AMORY LOVINS, CHAIRMAN AND CHIEF SCIENTIST OF 
ROCKY MOUNTAIN INSTITUTE 
by John K. Borchardt

ACHIEVING  
LABORATORY  
ENERGY EFFICIENCY

 “…energy conservation 
technology is improving 
faster than it can be  
implemented, and the  
energy savings keep  
getting bigger.”

http://www.labmanager.com
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economy grew 27 percent while oil consumption dropped 
17 percent. He points out that economists have assumed 
that world energy intensity will fall by about 1 percent per 
year because of  increasing efficiency. “If  we could make 
that about 2 percent per year, it would stabilize carbon 
emissions. If  we could make that more like 3 percent per 
year, carbon emissions would fall and atmospheric CO2 
content would stabilize at current levels.” Achieving this 
is possible, according to Lovins. California cut its energy 
intensity by 4 percent in 2006. “California’s per capita use 
of  electricity has fallen for 30 years, while per capita real 
income has risen 79 percent,” notes Lovins. Some com-
panies have been cutting energy intensity by 6 percent 
to 16 percent annually while increasing profits. These 
include many names familiar to chemists, such as Dow 
and DuPont.

A major target in reducing energy intensity is more 
efficient use of  electricity in homes, offices, industrial 
facilities—and laboratories. 

Energy conservation technology
Lovins says that energy conservation technology is im-

proving faster than it can be implemented, and the energy 
savings keep getting bigger. His approach is to use tech-
nology and smart design to optimize buildings as a system 
to get “big, cheap savings.” Lovins says that this approach 
can enable one to “tunnel through” the cost barrier of  
diminishing returns and rising marginal costs. He believes 
that “the U.S. could reduce electricity use by 75 percent 
for a cost of  one cent per kilowatt-hour.” 

Lovins’ Rocky Mountain Research Institute has demon-
strated major cost savings and reduced energy use in $30 
billion of  existing facilities in 29 industrial sectors. Lovins 
comments that the design features of  these facilities may 
not be high tech. For example, design improvements in 
production plants can be as simple as replacing long, thin, 
convoluted piping with wide-diameter, short, straight pipes.

Lovins has used his own home and the Rocky Mountain 
Research Institute facilities as test cases. At an elevation of  
7,100 feet, frost can occur any day of  the year and winter 

lows can reach minus 47°F. The house does not have a 
furnace but is warm enough that Lovins has harvested 28 
crops of  bananas from the mini-plantation in his atrium. 
The key is heavy insulation and efficient design, which 
cost less than a heating system. The home saves 99 percent 
of  space and water heating energy and 90 percent of  
home electricity costs. 

The technology is not new. When the home was built in 
1963, the additional construction costs paid for themselves 
in 10 months through reduced energy bills. Similar home 
projects have produced similar results in hot climates such 
as Bangkok, Thailand. 

However, while incorporating technology for increased 
energy efficiency into new construction is important, it is 
even more important to apply energy conservation tech-
nology in existing buildings such as industrial, academic 
and government laboratories. 

Laboratories
What does this mean for laboratory managers and their 

employers? Laboratories are major energy consumers on 
academic campuses and in corporate research centers, 
according to the University of  California, Los Angeles 
Office of  Environmental Health & Safety. At UCLA, labs 
account for 60 percent of  campus energy demand but 
only 10 percent of  campus building space. On a square-
foot basis, labs use four to five times more energy than 
classrooms and offices. Reducing energy consumption 
can decrease a laboratory’s carbon footprint, reducing its 
contribution to global warming. For example, for every 
kilowatt-hour used at UCLA, there is an associated carbon 
emission of  1.24 pounds. This actually is lower than the 
national average, which is 1.5 pounds per 1 kilowatt-hour. 
Electricity demand totals about 60 percent of  UCLA’s 
energy bill. 

UCLA is encouraging its researchers to make their 
laboratories more energy efficient. By informing lab re-
searchers about what they can do to help conserve energy, 
laboratory managers can involve their researchers in 

“At UCLA, labs account for 60 percent of  
campus energy demand but only 10 percent  

of campus building space.”

“A typical fume hood exhausts as much  
energy as 20 residential bathroom fans  

running simultaneously, according to the U.S. 
Environmental Protection Agency (EPA).” 
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reducing energy costs and carbon emissions.
For example, fume hoods are major energy consumers. 

One fume hood uses enough energy annually to power 3.5 
households. A typical fume hood exhausts as much energy 
as 20 residential bathroom fans running simultaneously, ac-
cording to the U.S. Environmental Protection Agency (EPA). 

Closing the sashes of  unused fume hoods is a simple 
action that limits the velocity of  air flow and greatly 
reduces energy consumption. To encourage researchers 
and laboratory technicians to do this, inspection of  fume 
hood sashes could be part of  laboratory safety inspections. 
Many industrial laboratories not producing highly toxic 
gases in their hoods have adjusted hood fans to reduce the 
throughput volume at which their fume hoods operate. 

When working in fume hoods, UCLA recommends 
using an 18-inch sash height. Other aspects of  good 
housekeeping that can improve hood energy consump-
tion include placing items so that they don’t block the 

fume hood sash. UCLA recommends using appropriately 
designed storage cabinets rather than fume hoods to store 
chemicals and equipment. 

Another way to reduce laboratory electricity consump-
tion is to turn off  lights when the lab is unoccupied. When 
working in a specific area such as a desk, use small area 
lamps instead of  overhead lights that illuminate the entire 
laboratory. If  the building design allows, maximize the use 
of  sunlight to illuminate the lab.

Computers and associated equipment such as monitors 
consume substantial amounts of  electricity. So researchers 
should turn them off  overnight and place them in standby 
mode for shorter periods of  inactivity such as when they 
attend a meeting or seminar. Power strips associated with 
computers and other equipment should be turned off  
overnight as well. 

Good laboratory housekeeping can make a significant 
contribution to reducing energy consumption. This in-
cludes periodically defrosting refrigerators and keeping a 
cleared diameter of  at least one foot around refrigerators 
to reduce the heat load.  

Some labs are located near exit doors that let hot or cold 
air into the laboratory. In this situation, doors to individual 
labs should be closed. Using stairs instead of  an elevator 
can reduce electricity use. 

Energy conservation investments
Lovins calls energy efficiency “one of  the highest-

return and lowest-risk investments in the entire economy, 
no matter how low energy prices might go.” He says that 
energy efficiency makes it possible to attack the problem 
of  global warming even if  energy prices remain low. Side 
benefits of  energy efficiency may often be more valuable 
than reduced energy costs. Lovins believes that these ben-
efits include higher labor productivity in energy-efficient 
laboratories and higher throughput, flexibility and product 
quality in energy-efficient factories.

Lovins recommends allowing businesses to expense 
energy-saving investments that are currently capitalized. 
This will allow these investments to compete on a level 
playing field with the tax-deductible energy costs they 
save. This policy could provide a general stimulus to the 
economy at a time when it is sorely needed. For example, 
Lovins notes that when assessing means of  building new 
energy-efficient buildings or remodeling existing build-
ings, insulation should be regarded as a capital cost that 
reduces the amount of  capital required for heating and 
cooling systems.

Decreasing energy use can even improve employee 
health. Mark Mendell and Anna Mirer of  Lawrence 
Berkeley Laboratory just completed a study of  95 office 
buildings across the country. Their findings indicate that 
summer building temperatures below 73.4°F (23°C) re-
sulted in a 50 percent increase in employee headaches and 
fatigue as well as difficulty concentrating. In winter, build-
ing temperatures higher than this resulted in 30 percent to 
80 percent increases in building-related nose, eye and skin 
symptoms as well as headaches.

The future
Additional cost-effective improvements in energy effi-

ciency are on the way. For example, Royal Philips Elec-

“Many industrial laboratories not producing 
highly toxic gases in their hoods have  

adjusted hood fans to reduce the throughput 
volume at which their fume hoods operate.” 

“Good laboratory housekeeping can make a 
significant contribution to reducing  

energy consumption.”

http://www.labmanager.com
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tronics and Lawrence Berkeley National Laboratory are 
jointly developing new energy-efficient lighting solutions 
for buildings. Conventional (unmanaged) lighting systems 
are responsible for a significant proportion of  wasted en-
ergy in buildings. Initial research is focusing on optimizing 
the energy efficiency of  indoor lighting through advanced 
integrated wireless lighting control systems. These re-
spond to people’s movements, events and external daylight 
levels. They will ensure that energy is used only when 
and where needed. Anticipated energy savings achievable 
with these new solutions could be more than 75 percent. 
Systems could be operational as early as 2010.

“Be bold. This is our last and best chance to get energy 
right. We know how; we just need to go do it,” advises 
Lovins.

Dr. Borchardt is a consultant and technical writer. The author 
of  the book “Career Management for Scientists and Engineers,”  
he often writes on career-related subjects. He can be reached at 
jkborchardt@hotmail.com.

While we argue over the efficiency and feasibility of huge wind farms, large solar 
towers, or many square miles of wave energy collectors, these technologies are be-
ing adopted “beneath our radar—on little cat feet,” says John Lienhard, Emeritus 
Professor of Technology and Culture at the University of Houston. A student of the 
development of technology and the role of invention in human life, his daily show 
“Engines of Our Ingenuity” has been a staple on many National Public Radio sta-
tions since 1988 and describes how human culture is shaped by human creativity. 

These “energy in isolation” technologies include solar panels that can’t be put out 
of service by power outages. For example, school zone warning lights already 
are widely powered by solar panels. Solar powered domestic alarm systems are 
another example.

Unlike Lovins, Lienhard still sees a major role for large central power plants. 
“Certain applications are best served by large central power plants—whether the 
power source is a windmill farm or a coal-fired steam generator,” he says. “It’s a 
lot more efficient to produce power—or most anything else—in bulk.” However, the 
temptation is to use conventional fuels that contribute to greenhouse gas emissions 
in powering these large plants. In contrast, alternative energy sources already have 
major advantages in “energy in isolation technologies.” 

SNEAKY ENERGY
By John K. Borchardt

http://www.lancer.com
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Take a look around your lab, and then glance at your 
image in a mirror. How many white guys in white 
lab coats with unruly hair, a clipboard, horn-rimmed 
glasses, and evil intentions do you see? That’s the 
stereotype that most children from kindergarten 
through college have of  a scientist. (Incidentally, 
several programs are underway to change this ste-
reotype; the most effective seems to involve having 
working scientists visit schools and chat with kids.)

A more common stereotype held by many adults 
evokes a smart, hardworking, male, eccentric, isolated 
workaholic who works “80-hour weeks” slaving away 
in a lonely laboratory. These images convey social 
isolation and an “unbalanced” life. These stereotypes 
may also make adults more suspicious of  scientists 
and less supportive of  the policies that scientists rep-
resent. They also imply someone who is socially ill at 
ease, with limited interpersonal skills and a tendency 
to see things in “black and white based on the data.” 
Six occupations are perceived to have “very great” 
prestige by at least half  of  all adults—firefighters 
(61%), scientists (54%), teachers (54%), doctors 
(52%), military officers (52%), and nurses (50%) 
(www.harrisinteractive.com). At this point you are 
probably thinking something like “…and so?” 

Stereotypes are highly effective in helping our 
brains react to complex situations; however, they have 
possible prejudicial effects, including the following:

Justification of  ill-founded prejudices or ignorance•	

Unwillingness to rethink one’s attitudes and behavior •	
toward a stereotyped group

Preventing some people of  stereotyped groups from entering •	
or succeeding in activities or fields like science 

What’s the reality? 
Some of  the elements of  this stereotype are cer-

tainly true. For example: smart and hardworking; but 
eccentric, socially isolated, living an unbalanced life? 
I don’t think so.

Here are some other important characteristics that 
may not have been elevated to the status of  “stereo-
type.” However, they probably do have an impact on 
the attitude people have about scientists. 

Curiosity about how things work •	

Dogged determination when focused on solving a problem •	

Unfazed by failures (they are a fact of  life in research and •	
create new research opportunities) 

Creative, independent thinker•	

Comfortable and skilled in working on teams •	

While it may sound like a stereotype of  my own 
emerging (ex-Harvard President Lawrence H. 
Summers’ experience notwithstanding), ponder-
ing a career in science may be particularly daunting 
for women, since many of  the stereotypes about 
scientists may lessen the appeal of  a science career, 
thereby affecting the scholastic and occupational 
choices that young women make.

What impact can the stereotype have? 
This attitude about scientists has a number of  im-

plications that are particularly important during your 
transition from scientist to manager. Here are some:

Some managers and peers may make the assump-
tion that you are right, that when you come to a con-
clusion, it is correct, data based and tested. However, 
when scientists go outside their area of  expertise they 
often make poor judgments and statements that are 

“SCIENTIST” 
STEREOTYPE 
IS IT WORKING FOR OR AGAINST YOU? by Ronald B. Pickett

“The assumption 
that you are 
right can also 
lead to limited 
discussion and 
consideration of 
alternatives.”

http://www.labmanager.com
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arrived at with far less rigor than they apply in their own field. 
(William Shockley and Linus Pauling are two examples.) The 
reality is that you probably don’t apply the same standards 
to subjects outside your field as you do “on the job.” So the 
stereotype that you apply the scientific method to all areas of  
your life and, in particular, to your management responsibili-
ties may initially work to your benefit. The assumption that 
you are right can also lead to limited discussion and consid-
eration of  alternatives. Over time, however, your credibility 
may be damaged when the truth emerges, and you come 
down to earth. 

Solution: Acknowledge that your opinions are opinions, not 
statements of  scientific fact. 

The assumption that you look at the world from a dispassion-
ate and unemotional point of  view may be true in your profes-
sional life. However, passion and emotional involvement may be 
quite pronounced when you leave the safety of  the lab. Many 
scientists we see in the media are more notable for their histrion-
ics than their equanimity, which is a good thing. 

Solution: Let yourself  be the emotional person you really are.
The assumption that you are eccentric may lead to a 

“hands-off ” or “approach with caution” attitude by your 
peers and managers. The good news is that this attitude may 
exclude you from much of  the everyday give-and-take of  
“running the business.” The bad thing is that you may lose 
touch with the important undercurrents and political trends 
that are a part of  all organizations. In fact, the objectivity 
that comes with science can lead to a denial or avoidance 
of  the subjectivity that is so much a part of  humanness and 
organizational life. When he heard about one of  my favorite 
topics—organizational politics—a scientist friend of  mine 
described the way grant proposals are evaluated to ensure 
objectivity. He was absolutely certain that the process ensured 
impartiality and selections based solely on merit. However, 
I’ll bet that the choice of  words, the inclusion of  examples 
of  previous research and references, the description of  the 
work to be done, and the controls and protocols can and are 
sometimes used to identify the source of  the grant proposal 
and can influence the decisions that are made. Not to say that 
that is a bad thing, but it does cloud the objectivity of  the 
selection while preserving the aura of  complete impartiality.

Solution: Make a point of  being open and approachable; 
contribute fully to the group and underscore your “normalcy.”

Moving into a management position from the lab bench 
While this is a complex topic, there are several items from 

the stereotype that you can use to ease the transition: Expect 
that others in the organization will have certain set ideas 
about you and your personality. They may see you as poten-
tially difficult to work with, demanding long explanations 
with little relevant experience. They may be fearful of  your 
intelligence and education and approach you with caution.

Solutions: 
Do your research. What is the legacy of  your predecessor? How is the •	
lab viewed by the rest of  the company? 

Go out of  your way to volunteer to be a part of  committees and task •	
groups where you can make a contribution using your analytical and 
research skills.

Network and build coalitions. It may be difficult to do, but getting to •	
know the people in the organization will be invaluable in improv-
ing your effectiveness and being seen as “different from the other 
scientists.”

Recognize that biases ease over time as familiarity increases.•	

Take some management development classes. If  you can take classes •	
offered by the organization, that’s great; doing so will afford an oppor-
tunity to meet and get to know a cohort of  other managers. Otherwise, 
find some classes that are taught in local universities or colleges or that 
are given by trade associations.

Get a mentor; someone who can help you navigate the complexities of  •	
the organization and whom you can bounce ideas off  of.

What’s the reality? 
The reality is that most scientists are pretty normal people, 

at least outside the laboratory setting. There are some unique 
characteristics that may be more prevalent in the scientific 
community, and most of  those characteristics can contribute 
positively to the organization—whether your company or the 
PTA. The experience of  working in and managing teams—
sometimes recalcitrant, but always challenging and question-
ing—is very valuable in any setting. 

What can you do? 
There may be some truth to the rumor that scientists are 

emotionally detached and distant. If  this is an area you want to 
learn more about, you can take an online test of  Emotional In-
telligence at www.talentsmart.com. Books and articles by Daniel 
Goleman can also help in understanding the concepts. Person-
ally, I found the CD version of  the book Working with Emotional 
Intelligence to be helpful, especially if  you have a long commute.

“The reality of modern organizations is that 
political skills can be a major factor in  

the success of managers.” 
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Acknowledge, accept, and play with the stereotypes. 
Observe the people you work with and watch for indications 
that the negative stereotypes are emerging. Are they avoiding 
you because they fear your eccentricity? Do they believe you 
too quickly because they assume you have dedicated your 
research skills to arriving at a conclusion? Are they fearful 
that they must spend time educating you about management 
realities? 

Caveats and possibilities 
Earlier I mentioned characteristics that may not have 

become part of  the stereotype—curiosity about how things 
work; dogged determination when focused on solving a 
problem; unfazed by failures (they create new research op-
portunities); creative; and comfortable and skilled in working 
on teams. 

Curiosity is one of  the most valuable assets for managers—curiosity •	
about how people think, about the systems and interactions in the 
organization, and simply the desire to learn. So, letting your natural 
curiosity run free can be a major asset to your management style. 

Interestingly, “dogged determination”  and “being unfazed by failures”  •	
can have a negative impact on your success as a manager. For example, it 
may be hard to make a decision to fire someone because of  the determina-
tion to achieve success in spite of  a long series of  failures. With staff, 
failure does not necessarily open up an opportunity for more research.

Creativity and independent thinking are major assets to any organi-•	
zation. The ability to see things in an innovative way, through a new 
set of  eyes, can lead to breakthroughs in problem solving. Flaunt your 
creative approach.

Your skills as a team leader and facilitator are in great demand in •	
organizations. You can be very effective in increasing the efficiency of  
meetings, encouraging reluctant contributors, and providing support 
for the committee leaders.

Writing grants and managing the funding has given you an ability •	
to write clearly, purposefully, and effectively, and to have a strong 
grounding in finance. 

Your scientific background may have led to an attitude of  “let the •	
numbers tell the story.”  This is great in the world of  science; however, 
“blowing your own horn”  or self-promotion may be necessary evils in 
the organizational setting. Many scientists feel uncomfortable and ill 
at ease in situations that require “playing politics.”  The reality of  
modern organizations is that political skills can be a major factor in 
the success of  managers. 

Conclusion 
So, what’s the answer to the question in the title? It works 

both for and against you. In many ways the stereotype is 
working in your favor, giving people positive expectations 
about your personality and characteristics. At the same time, 
some of  the elements of  the stereotype can be prejudicial, 
leading to false assumptions and expectations and having 
a negative impact on you. While the prestige of  scientists 
has decreased in the past 30 years, more openness, interac-
tion with the public, and involvement with local schools can 
improve the image and decrease the negative elements of  the 
stereotype.
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“A stereotype is a preconceived, oversimplified, 
exaggerated, and often demeaning assumption 
of the characteristics possessed by an individ-
ual due to his or her membership in a specific 
group. Stereotypes usually function to deny in-
dividuals respect or legitimacy based on their 
membership in that group. They are the hard-
est to dislodge in situations where a dominant 
group desires to keep another group subordi-
nate.” From Wikipedia, the Free Encyclopedia.
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SCIENCE MATTERS  
LATEST TRENDS SHAPING THE SCIENTIFIC WORKFORCE  By Rich Pennock

I
t is no secret that in today’s tight 
economy, recruitment of  candidates 
with specialized skills has become in-
creasingly challenging, forcing many 

recruiters to turn to “non-traditional” 
search methods. One such method, social 
networking, has really taken off. Social net-
working sites allow recruiters to establish 
relationships with candidates while pro-
moting their company and leveraging rela-
tionships into placements down the road.

Value to recruiters
The purpose of  using a social network-
ing site in a recruiting environment is to 
maintain a steady flow of  candidates into 
the candidate pool. However, unlike job 
boards, social networking sites do not pro-
vide immediate gratification. Networking 
takes time. Remember, the goal of  net-
working is to expand connections incre-
mentally so that your network can benefit 
you and vice versa in the long run. While 
most social networking user groups have 
opportunities to post jobs, most recruiters 
want to grow relationships. Building these 
relationships enhances a company’s brand, 
connects recruiters with second and third 
degree contacts and affords recruiters the 
opportunities to truly tap into passive 
candidates (those not on career boards). 

Candidate profile information
When using social networking sites 
for recruitment purposes, candidate 
information to consider includes:
Career History / Contact Information / 
Continuous Learning / Creativity / Educa-
tion  Effective Communication Skills / En-
dorsements / Experience / Expertise in Field  
 Good Judgment / Industry Knowledge / In-
novation / Integrity / Job Skills / Job Stability  
Number of  Connections / Presentation Skills 
Professional Approach / Professional Associa-
tions / Professional History / Professional In-
terests / Promotions / Qualifications / Right 
Job Function / Strategic Thinking / Titles  
Written Skills

Tips of the trade
Bottom line is social networks can be 
utilized to gain a competitive advan-
tage in an already competitive indus-
try. Consider the following:

When it comes to building relationships on •	
social networking sites, think quality, not 
quantity.Take your time and build your 
network strategically. An ideal network should 
consist of  skilled potential candidates who 
can be placed using less time and energy than 
traditional sourcing methods. While there are 
many recruiters who possess 500+ connections 
on LinkedIn, what is the reality of  actually 
placing these individuals? Invite  
experienced scientific professionals to join as 
subject matter experts and tap into their  
expertise and relationships.

Consider participating in blogs, discussion •	
groups, and online communities: Most social 
networking sites, including LinkedIn, Face-
book and MySpace, have numerous science 
related groups.

How many networks can you manage while •	
still promoting a favorable brand image?  
Social networks allow candidates and mem-
bers of  the scientific community to interact  
with one another. A virtual relationship via a 
social networking platform needs to be  
reciprocal and represent value for both parties. 
Recruiters need to ensure that they are not 
only asking for help, suggestions and referrals, 
but also offering career guidance and subject 
matter expertise.  

Time factor.  •	
With the buzz surrounding social networking, 
it is easy to be lured into joining many, but ac-
tively participating in none. Before deciding to 
become a member and devote time to any site, 
conduct research and determine if  it makes 
sense for (your) business. If  there isn’t a good 
business case for joining, then don’t.  

Networking, when properly executed, is 
one of  the most powerful tools a recruiter 
can have in their tool box. As job board 
traffic dwindles and candidates seek out 
person-to-person relationships with re-
cruiting professionals, the need for a 
well-crafted networking strategy is not a 
“nice to have”, but a “must have” for re-
cruiting success. 

Rich Pennock is vice president of  Kelly Sci-
entific Resources, a leader in scientific staffing 
solutions. For more information, visit www.
kellyscientific.com.

“...THE GOAL OF  
NETWORKING IS TO 
EXPAND CONNECTIONS 
INCREMENTALLY.”

SOCIAL NETWORKING SITES: 
A NEW RECRUITING TOOL  

WEB BOX  Suggested 
Social Networking Sites
LinkedIn / Plaxo / Xing / BioSpace 
Labroots / Ryze / Spoke / Eons Twitter 
/ Facebook / MySpace
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It is now accepted that we need to be more active 
in our efforts to reduce our effect on the planet 
and the depletion of  its limited resources: turning 
off  lights and electronic equipment, walking more, 
etc. But laboratory equipment such as cold storage 
units cannot be turned off  overnight. Furthermore, 
such units must also provide consistently accurate 
and stable temperatures to ensure sample protec-
tion: requirements that have traditionally necessi-
tated higher power consumption. The designers of  
Thermo Scientific cold storage products saw this as 
a challenge and looked at every single component 
involved in the operation of  cold storage units to 
find ways to improve performance while reducing 
energy consumption. 

Back to basics
Many different methods have been developed to 

remove heat from a space (the ultimate aim of  any 
refrigeration system). These include but are not 
limited to chemical reactions (e.g., ammonia-based), 
electronics (e.g., Peltier circuits), laser-based cool-
ing and even acoustic systems. Many of  these have 
found niche applications, but the main technol-
ogy associated with cold storage (refrigerators and 
freezers) is based on Faraday’s original mechanical 
vapor-compression cooling concept. This simply 
involves compressing a suitable gas into its liquid 
phase and pumping it through/around the refriger-
ation space. As it passes through, it absorbs heat and 
in doing so returns to the gas phase. Heat is then 
ejected as the gas passes through the condenser. 
Modern household, commercial and laboratory re-
frigeration systems have taken this concept and add-
ed new designs with novel technologies to achieve 
the desired cooling properties, which are different 
for each arena. Household systems are designed to 
store inexpensive groceries for occasional access, 

while commercial systems, though still suited for 
grocery storage, can withstand the rigors found in 
a local store or restaurant. However, neither system 
addresses the need to store DNA; RNA; proteins; 
and other precious, sometimes mission-critical, 
laboratory samples.

Fully spec’d
Laboratory cold storage systems are purpose-

built and tested for lab environments—with the 
precise temperature controls required for sample 
preservation and integrity. This means they 
typically feature advanced alarm systems, tighter 
adherence to set-temperatures, faster temperature 
recovery, storage flexibility and a range of  optional 
security features. Providing these features, and 
therefore the high level of  sample integrity, gener-
ally requires greater power consumption than does 
a household or commercial system. For example, 
some freezers have two compressors, with one run-
ning continuously, and therefore it is not easy to 
be “green” when you absolutely must have sample 
integrity. 

Revolutionary redesigns
Designing any product is hard and requires a 

thorough knowledge of  all the requirements. Rede-
signing a successful product line is therefore even 
harder. In the laboratory market there are additional 
complexities due to the distinct needs of  end users, 
for example:

the great array of  sizes required •	

the different temperature ranges•	

the various global electrical requirements, as well as the need •	
for compliance with extensive, country-specific energy and 
safety legislation

GREENING 
COLD STORAGE
DESIGN IMPROVEMENTS BALANCE SAMPLE INTEGRITY WITH GREATER ENERGY EFFICIENCY  
By Jeff Schneider, Vice President, Global Product Director, Cold Storage;
Gordon Shields, Commercial Director, Cold Storage Products

“The new breed 
of cold storage 
not only provides 
the ultimate in 
sample protection 
but is also kinder 
to the environ-
ment.”
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In cold storage units there are many necessary “energy 
sinks,” as well as some that can be eliminated. With the 
overall aim of  increasing sample integrity, designers have 
looked at all such energy sinks as well as the associated 
components and subsystems to increase system efficiency. 
As a result, the new breed of  cold storage not only provides 
the ultimate in sample protection but also is kinder to the 
environment.

Refrigeration subsystem
The “active” part of  the cold storage system includes the 

compressor(s), evaporator, condenser, refrigerant and piping 
network. Innovative enhancements to each of  the compo-
nents in this subsystem now enable more efficient perfor-
mance by providing superior heat removal, reduction of  
the heat expelled into the local environment and reduced 
energy usage. For example, advances in compressor technol-
ogy have delivered a 20 percent improvement in efficiency 
over the past five years, and as a result, Thermo Scientific 
cold storage units do not waste energy.

It is said that “power is nothing without control” and the 
same is true for cold storage. New control algorithms have 
been developed to provide pinpoint management, not only 
for the internal storage space, but also for the compressors. 
This means that, instead of  running 100 percent of  the 
time, the compressors only switch on when they need to be 
on, further decreasing the energy used as well as the noise 
and heat output.

Forma high-performance lab 
refrigerators and freezers feature 
convenient microprocessor con-
trols and temperature recorders 
so users can monitor internal 
and external conditions.

Defrosting is often taken 
for granted in household 
and commercial systems, 
since most are fitted with 
automated cycles operat-
ing on a set time interval. 
Furthermore, standard 
defrost cycles induce large 
temperature fluctuations, 
which are great enough to 
be of  concern for sample 

integrity. For laboratories, where cold storage systems are 
monitored and managed closely, there is not necessarily the 

need to have a defrost cycle at all. In such situations there 
needs to be additional storage capacity so that units can be 
defrosted while empty. If  a manual defrost program is not 
suitable due to personnel, time or space restrictions, many 
cold storage products are fitted with an intelligent defrost 
program that monitors temperature differences across the 
evaporator. By doing this, defrost cycles are run only when 
absolutely necessary and cause only a minimal increase in 
the storage compartment temperature. This also has a posi-
tive impact on energy consumption, since the evaporator is 
maintained in prime condition.

Cabinet design
Condensation around the doors of  cold storage units has 

always been a problem, no matter what size the system is, 
since it can reduce the effectiveness of  the seal. When the 
seal is compromised, there will be a resultant increase in 
energy consumption and warming of  the precious samples 
and the doors could possibly freeze shut. The most common 
solution to this is to gently heat the seal threshold, which 
creates two further problems: the introduction of  heat into 
the cold space and increased power consumption to heat the 
threshold and then to remove the excess heat added to the 
sample compartment. New designs eliminate the need for 
heat around the doors and therefore both save energy and 
protect samples.

Revco PLUS ul-
tra-low temperature 
freezers feature up 
to ten secure inner 
doors for enhanced 
compartmentaliza-
tion, minimizing 
sample exposure to 
warm ambient air.

Ultra-low temperature (ULT) freezers store samples at or 
near -80ºC, the temperature at which biochemical reactions 
are minimized. Therefore it is essential that, when samples 
are being retrieved from the freezer, a minimal amount of  
cold escapes and as few samples as possible are exposed to 
ambient conditions. This makes the interior design and lay-
out of  the units extremely important. The first key design 
feature is compartmentalization, such that each compart-

http://www.labmanager.com
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ment has a separate internal door to keep the cold in. Larger 
ULTs can have up to ten compartments, which ensures that 
very few samples are affected by inventory access. As a divi-
dend of  concentrating on sample protection, less energy is 
consumed in returning a compartment back to its desired 
operating temperature. Another excellent way to speed up 
sample retrieval is to use sliding rack systems, which also 
provide better use of  the full storage capacity.

 Racks and consumables 
are essential companions for 
maximizing sample protection 
and energy-efficiency with your 
storage system.

Knowing where samples 
are is important to speed 
up retrieval, so being able 
to see the contents within 
a cold storage unit is a big 
advantage. The Revco high-
performance +4ºC to -30ºC 

range offers glass doors as an option, enabling full-length 
views of  the sample storage space.

A further improvement in the passive elements of  cold 
storage comes in the form of  new and innovative insula-
tion, using non-HFC blowing agents as well as providing 
excellent insulation properties and therefore reducing 
power consumption. Improvements to insulation also mean 
that less is needed and walls can be thinner, enabling more 
storage space within a defined footprint. New insulation 
materials also provide a much better environmental profile, 
so there are fewer production, use or disposal issues. 

Education
There is one last area that is being addressed by major 

manufacturers that can have a large influence on sample 
integrity, as well as environmental friendliness—end user 
education. Many of  the features above that have been 
engineered to provide advantages also require a level of  
instruction. For example:

Buy only what is needed. It is always best to buy a cold storage unit that 1. 
matches usage requirements. It is counterproductive and false economy to 
buy a unit that will remain partially filled for most of  its life.

Accurate lists. Although it may be obvious, it is essential to keep clear in-2. 
ventory lists and maintain a sensible storage system. If  these actions are 
not taken, users could be fishing around for their samples for longer than 

is desired, exposing many more samples to the harsh effects of  ambient 
room temperature.

Plan ahead. With a clear inventory system and an exact list of  which 3. 
samples are needed, users can plan their sample recovery. This mini-
mizes unwanted sample exposure.

Simple maintenance. Keeping seals clean and free from damage ensures 4. 
that doors close properly. Furthermore, the refrigeration system has an air 
filter that becomes clogged over time but can be easily cleaned—doing this 
regularly ensures that the system can maintain maximum efficiency.

Establishing standards
Due to their complexities, laboratory products cannot 

presently be covered by the Energy Star rating system. 
Thermo Scientific cold storage product development teams 
are working with U.S. federal groups, including the Envi-
ronmental Protection Agency (EPA) and the Department 
of  the Environment (DOE), to establish criteria for extend-
ing the Energy Star system to the laboratory sector.

Conclusions
There are several selection criteria to consider when 

evaluating the proper laboratory cold storage solution: 1) 
Temperature Stability and Recovery; 2) Sample Integrity 
Protection; and 3) Safety and Security. By introducing 
greater efficiency with an aim to improve 1 and 2, manu-
facturers have also provided an excellent environmental 
dividend. Combining these advances with end user educa-
tion ensures that, although it is not easy to be green in the 
laboratory, it is at least possible now.

Jeff  Schneider, vice president, global product director, Cold Stor-
age, Thermo Scientific, can be reached at jeff.schneider@thermo-
fisher.com or by phone at 866-984-3766.

Gordon Shields, commercial director, Cold Storage Products, 
Thermo Scientific, can be reached at gordon.shields@thermofisher.
com or by phone at 866-984-3766.

“Many cold storage products are fitted  
with an intelligent defrost program that  

monitors temperature differences  
across the evaporator.”
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ENERGY-SAVING  
EXHAUST SYSTEMS
EXHAUST VENTILATION SYSTEMS CAN NOW BE DESIGNED TO OPTIMIZE ENERGY CONSUMPTION BY 
EMPLOYING VAV TECHNOLOGY  Brad C. Cochran and Jeff D. Reifschneider

In this day and age, there is a tremendous emphasis on energy 
conservation. Individuals talk about various ways to save energy 
(turning off  lights, riding a bicycle, etc.), yet there is a huge 
amount of  unrealized energy savings available in our nation’s 
research and teaching laboratories. A typical laboratory consumes 
up to 10 times the energy per square foot of  an office building, 
while specialized laboratories may consume up to 100 times more 
energy.1 Due to the requirements for high air-change rates of  100 
percent fresh air, a high percentage of  this energy usage (up to 80 
percent) is associated with the ventilation system. The ventilation 
of  a laboratory can be broken down into three systems: the fresh 
air supply system, conditioning (tem-
perature, humidity, filtration, etc.), and 
the exhaust system. 

The fresh air and conditioning systems 
account for approximately 60 percent of  
the ventilation system energy consump-
tion and have been the focus of  laborato-
ry designers for the past several decades. 
Variable air volume (VAV) air-handler 
units have become the norm in labora-
tory design to minimize airflow to match 
the building’s ventilation demands, which 
can vary throughout the day depending 
on the laboratory occupancy and the 
fume hood activity (when VAV fume 
hoods are installed). Heat recovery systems have also become 
the norm, particularly in northern climates, to reduce the energy 
consumption of  the conditioning systems.

The exhaust system, which accounts for the other 40 percent 
of  the ventilation system’s energy consumption, has often been 
overlooked when considering energy-saving strategies, even 
though it may account for about 30 percent of  the laboratory 
building’s total energy consumption. The conventional wisdom 
has been that the exhaust system must operate at full load condi-
tions 24 hours per day, 365 days per year. 

This article will address three strategies that can be employed 
either during the design of  a new laboratory or during the 
renovation of  an existing laboratory to safely reduce the energy 
consumption of  the exhaust system by at least 50 percent, which 
equates to a 15 percent reduction in the laboratory’s total energy 

use. To put this into perspective, using statistics provided by 
Laboratories for the 21st Century1, if  half  of  all American labo-
ratories reduced their energy consumption by 15 percent, this 
would result in an annual energy reduction of  42 trillion British 
thermal units. This is equivalent to the energy consumed by 
420,000 households, $625 million, 9.5 million fewer tons of  car-
bon dioxide emitted, removing 650,000 cars from U.S. highways, 
or saving 28 million trees from harvest.

Historically, laboratory buildings have utilized constant vol-
ume (CV) exhaust ventilation systems, even when VAV systems 
are employed on the supply side. When the building ventilation 

requirements reduce the need for supply 
air, bypass dampers are used to add addi-
tional airflow through the exhaust system 
to keep the fans operating at full load 
conditions. For a conventional fan system 
this correlates to an exit velocity of  at 
least 3000 fpm. If  entrained flow exhaust 
stacks are installed, the exit velocities 
may exceed 6000 fpm. When properly 
designed, a CV system will limit the 
concentration of  the exhaust plume that 
is re-entrained into a nearby air intake to 
safe levels, but at the cost of  high energy 
consumption.

Using state-of-the-art engineering 
techniques, controls, and exhaust fans, exhaust ventilation sys-
tems now have the opportunity to be designed to optimize energy 
consumption by employing VAV technology on the exhaust side. 
A VAV system allows the airflow in the exhaust ventilation sys-
tem to match (or nearly match) the supply airflow requirements 
of  the building. However, care needs to be taken that the VAV 
system is designed so that it does not compromise the air quality 
present at nearby air intake locations or sensitive locations. This 
may occur if  existing CV systems are blindly converted to VAV 
systems without a clear understanding of  how the system will 
perform at the lower-volume flow rates.

In order to safely employ a VAV system, one must understand 
the entire purpose of  the exhaust ventilation system. An exhaust 
system not only removes contaminated laboratory air from the 
building, but it also serves to discharge the exhaust away from 

“The exhaust system…has  
often been overlooked when  

considering energy-saving  
strategies, even though it may 
account for about 30 percent of 
the laboratory building’s total  

energy consumption.”
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the building such that fumes do not reenter the building through 
air intakes or impact sensitive locations. This is achieved by the 
proper combination of  stack height and exhaust discharge mo-
mentum. If  a short stack height is used, a high exhaust discharge 
momentum is necessary to transport the exhaust safely away from 
the building (typical of  an entrain flow exhaust system). Alter-
nately, if  the exhaust stack is taller, a smaller amount of  exhaust 
discharge momentum is necessary to transport the exhaust safely 
away from the building. Since the exhaust discharge momentum 
is directly related to the energy consumption, a taller stack will 
always require less energy to safely discharge the contaminated 
laboratory air. So how do you determine the proper combina-
tion of  stack height and exhaust discharge momentum? This is 
defined using an engineering technique called exhaust dispersion 
modeling.

The preferred state-of-the-art method for conducting an 
exhaust dispersion study is through the use of  physical model-
ing in an atmospheric boundary layer wind tunnel. Wind tunnel 
modeling is conducted by releasing a precise amount of  tracer 
gas from exhaust stacks on a scale model of  a laboratory building 
and measuring the exhausted tracer concentrations at air intakes 
and sensitive locations. An example of  an exhaust dispersion 
study being conducted in a wind tunnel is shown in Figure 1. 
Additional information on conducting wind tunnel studies to 
evaluate the performance of  exhaust systems can be found in the 
July 2005 ASHRAE Journal2 and in the Laboratories for the 21st 
Century’s best practice guideline3.

 Figure 1. Example of  an exhaust dispersion study being conducted  
 in a wind tunnel.

Standard VAV exhaust system
Using the information from the wind tunnel modeling, three 

different strategies can be utilized to maximize the energy-
saving potential of  a VAV system. The first is a standard VAV 
system where the exhaust flow rate is based entirely on the 
building’s airflow demand. These systems must be designed so 
that safety is maintained at the minimum volume flow rates. 
This typically involves either taller stacks or optimizing the 
placement of  air intakes to minimize re-entrainment of  the 
exhaust. For a 50 percent turndown ratio, which can typically 
be achieved during unoccupied hours, this might result in an 
increase of  5 feet to 10 feet in the stack height. From a controls 
standpoint, this is likely the simplest system to employ, particu-
larly for retrofit of  existing laboratories.

VAV exhaust system with wind sensor
The second design strategy involves connecting the building 

automation system (BAS) to nearby wind speed/direction sensors. 
The performance of  an exhaust stack is impacted by the wind 
speed at the top of  the stack. For high-volume flow stacks there 
is a direct relationship between downwind concentrations of  the 
exhaust plume and the local wind speed. As the wind speed in-
creases, the plume rise decreases, increasing downwind concentra-
tions. For lower volume flow stacks there is a critical wind speed 
that results in the maximum downwind concentration (the wind 
speed that results in limited or no plume rise). Similarly, when 
the wind is blowing from directions where there are no sensi-
tive receptor locations nearby, the volume flow rates through the 
system can be reduced. During a typical exhaust dispersion study, 
the exhaust stacks are designed to achieve acceptable plume con-
centrations at the critical wind speed and wind direction. Thus, by 
definition, the systems are overdesigned for all other wind speed/
wind direction combinations. When this design strategy is used, 
the exhaust dispersion study is expanded to provide the minimum 
exhaust flow rates as a function of  the local wind conditions. The 
BAS determines the current building loads and the minimum 
exhaust flow rate based on the current wind conditions and then 
sets the exhaust volume flow rate based on the larger of  these two 
values. A flowchart for this system is shown in Figure 2. To ensure 
the reliability of  the system, multiple wind speed/direction sen-
sors may be used and yearly calibrations should be conducted.

“…if half of all American laboratories reduced 
their energy consumption by 15 percent, this 

would result in an annual energy reduction of 
42 trillion British thermal units.”
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 Figure 2. Flowchart of  the control strategy for a variable air volume exhaust 
system interconnected with local wind speed and wind direction measurements

VAV exhaust system with in situ monitor
The third approach includes the use of  a VAV system with in 

situ concentration measurements in the exhaust duct. When the 
monitor does not detect any adverse chemicals in the exhaust 
stream, the exhaust system is allowed to operate at a reduced 
volume flow rate. While there may be an increase in the plume 
concentrations at the nearby air intakes, air quality will not 
be adversely impacted since the exhaust plume is essentially 
“clean.” To ensure safe operating conditions, the maximum 
allowable concentration levels at the nearby air intakes are 
limited to a value of  1500 mg/m3 per g/s, as illustrated in 
Figure 3. This corresponds to the concentration limit prescribed 
by ANSI4 for the maximum concentration present at a mani-
kin standing in front of  the fume hood. Therefore, under the 
worst-case conditions, the concentration of  a “clean” plume 
at a nearby air intake is no greater than the maximum allowed 
concentration of  contaminated air present in front of  the fume 
hood. When adverse chemical concentrations are detected in 
the exhaust stream, the system increases the exhaust volume 
flow rate to achieve the design criteria of  400 mg/m3 per g/s, as 
illustrated in Figure 4. The 400 mg/m3 per g/s design criteria 
is the standard that is typically applied to laboratory exhaust 
operating under worst-case conditions.

By relaxing the design criteria to 1500 mg/m3 per g/s when 
the plume is “clean,” the volume flow rate through a typical 
exhaust system can be reduced by 50 percent to 75 percent of  
the flow rate required to achieve the 400 mg/m3 per g/s. This 
means that if  adverse chemical concentrations are not detected 
in the exhaust stream, the laboratory exhaust system can oper-
ate at flow rates corresponding to the building load.

Data collected at operating research laboratories with an in 

situ monitor indicate that emission events that would trigger the 
higher-volume flow rate requirements typically occur no more 
than approximately one hour per month. Thus, a typical system 
will be able to operate without the need for bypass air more than 
99.9 percent of  the time, resulting in significant energy savings.

The cost for installing an in situ monitoring system will be 
somewhat greater than the wind speed/direction sensors if  the 
monitoring system is not already used within the laboratory. If  
a monitoring system is already installed, the additional cost to 
add sensors within the exhaust stream is minimal. 

Energy savings
The energy consumption for a typical laboratory was calcu-

lated for each of  the three VAV operating strategies described 
above along with a CV system. The case study laboratory is 
configured with four exhaust stacks operating at a maximum 
volume flow rate of  40,000 cfm each and a maximum build-
ing load of  120,000 cfm and a minimum turndown ratio of  50 

 Figure 3. Illustration of  an exhaust system operating with an in situ monitor when 
the monitor does not detect adverse chemical concentrations in the exhaust stream

 Figure 4. Illustration of  an exhaust system operating with an in situ monitor when 
the monitor detects adverse chemical concentrations in the exhaust stream.
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percent during off-hours. For the CV system, this corresponds 
to an n+1 system where only three of  the four stacks are in 
operation. For the three VAV scenarios, all four stacks are used. 
(If  one fan is down for maintenance, the system can still operate 
at 100 percent load with just three of  the four stacks operating). 
Table 1 demonstrates the energy savings that can be achieved 
for this case study. It is assumed that the standard VAV system is 
designed to allow the volume flow rates to be reduced to 60 per-
cent of  full load (24,000 cfm per fan, 96,000 cfm for the system). 
For the VAV systems with the wind sensors and with the in situ 
monitors, the minimum flow rates were set at 37.5 percent of  
full load (15,000 cfm per fan, 60,000 cfm for the system). 

System Type Annual Energy 
Consumption

Annual Cost
(Assumed $0.12/kw hr)

Constant Volume 814 MW hrs/yr $122,200/yr

Standard Variable Air 
Volume 
(20% system turndown)

321 MW hrs/yr $48,100/yr

Variable Air Volume w/ 
Wind Sensors
(up to a 50% system turndown)

200 MW hrs/yr $30,000/yr

Variable Air Volume w/
In Situ Monitor 
(up to a 50% system turndown)

163 MW hrs/yr $24,400/yr

Table 1.  Laboratory Exhaust Ventilation Case Study—Annual Energy Consumption

In general, the annual energy savings that one can reasonably 
expect when employing a standard VAV system is on the order 
of  $0.50/cfm of  total exhaust flow. By adding in either wind 
sensors or in situ monitors the savings can increase to around 
$0.75/cfm per year. The savings with the wind sensors will vary 
depending upon the local wind speed distribution, with greater 
savings being available for areas with lower mean wind speeds 
and less for those areas with higher mean wind speeds.

Conclusion
Laboratories possess a tremendous potential for energy 

savings. An energy savings of  15 percent or more is avail-
able through the use of  VAV exhaust ventilation systems that 
are designed to minimize exhaust airflows to meet building 
demands. When properly designed, a VAV system can pro-
vide these savings without adversely impacting the air quality 
at downwind air intake locations or sensitive locations. The 
specific energy-saving opportunities that are available for a new 
or existing laboratory can be determined by conducting a wind 
tunnel–based exhaust dispersion study.
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For reflectance, transmittance and absorbance applications •	
Easy measurement of color, whiteness, thin film thickness etc.  •	
190 to 1,100 nm wavelength range•	
ESEF software packages (including color measurements derived from X Y Z tristimulus value).•	   

Cecil Instruments Limited www.cecilinstruments.com

PC/Chromatography Software 
PC/Chrom 4.5.0  

Interfaces with any chromatographic device that outputs an analog signal •	
Uses a high-resolution 24-bit analog-to-digital converter•	
Is Windows 2000/XP/Vista compatible •	
Provides a full suite of data analysis parameters •	

H&A Scientific, Inc. www.hascientific.com

Undercounter Refrigerators 
i.Series® and Horizon Series™ 

Units can be placed under the counter, used free-standing, and stacked•	
Feature superior temperature uniformity with quick recovery and a bacteria-resistant •	
powder coating
Sure-Seal door design features self-closing doors, a magnetic closure, field reversibility •	
and a key lock
Interior volume of 5 cu ft with a standard configuration of 2 shelves  •	
(laboratory/pharmacy) or 2 drawers (blood bank)

HELMER www.helmerinc.com

Magnetic Stirrers  
Lab Companion

Three sizes: 120mm, 170mm and 220mm •	
Stirring capacities: 2, 4 and 5 liters respectively•	
Stirring speed range: from 150 to 2,500 rpm’s•	
Polypropylene tops come with two non-slip  •	
silicon covers to prevent sliding of the  
sample vessel   
Wide base and rubber feet make stirrers  •	
stable and quiet

Jeio Tech, Inc. www.jeiotech.com

Reflectance Standards for Equipment Calibration  
Spectralon® 

Highly diffuse reflectance material provides reliable known reflectance values•	
Spectrophotometers, densitometers, integrating sphere systems and more can be •	
calibrated to NIST traceable standards 
Values range from 2 to 99 percent reflectance values over the 250 – 2500 nm wavelength range•	
Come both calibrated and uncalibrated and are available individually and as sets•	

Labsphere www.labsphere.com  

Laser Etched 2D Barcoded Storage Tubes
MatriTubesTM 

Available in a 96- and 384-well format•	
Robotics-friendly with a well volume of 35 uL •	
Supplied with permanent 2D barcodes on the  •	
base of each tube 
Manufactured with high grade, clarified polypropylene •	
Compatible with any 2D barcode reader •	

Matrical Bioscience www.matrical.com

Portable Refractometer for Food and Beverage
QuickBrix™

Quick-Brix™ 60 is for measuring the sugar content directly in the orchard, vineyard or field•	
Quick-Brix™ 90 is suited for drink and food manufacturing•	
Both can be used in challenging environments•	
Small size and weight make them fit any pocket•	
Operation and calibration are one-button operations •	
Digital measurement eliminates operator bias •	

METTLER TOLEDO www.mt.com

TECHNOLOGYNEWS
The latest equipment, instrument and system introductions to the laboratory market
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VACUUM
PUMPS

$1,630.
7 CFM, 12 m3/h

Vacuum Research Corp.
2419 Smallman St.

Pittsburgh, PA 15222 USA
Phone (800)426-9340 

www.vacuumresearch.com

Ask About Discounts for
Distributors and Universities

5 sizes from 3 to 28 CFM,
6 to 48 m3/h, 100 to 800 l/min

Ultimate vacuum better than
5 X 10-4Torr, .006 Pa

Full 2 Year Warranty on
All Parts and Labor

Satisfaction Guaranteed

To Order or Questions
Please Call (412) 261-7630

Complete Specifications at
www.vacuumresearch.com

TECHNOLOGY NEWS

Spectrophotometer Series
NanoDrop™ 2000 and 2000c

Easy-to-use, UV-Vis instruments enable a 5-second measure-•	
ment time of DNA, RNA and proteins on a sample size as 
low as 0.5uL
Software provides the ability to create custom methods and •	
the flexibility to design reports and export data
Utilizes a patented sample retention system which measures •	
micro-volume samples directly on a pedestal

Thermo Fisher Scientific www.thermofisher.com

Clean Air Scrubber 
AireGard NU-112  

Provides protection against a wide range of airborne contaminants•	
Self-contained unit is capable of filtering particulates where ISO Class 7 and •	
Class 8 air quality is desired
Utilizes rough disposable prefilters to help prolong life cycle of main •	
99.99% HEPA filter
Can be used to recirculate air in a defined area, or be placed between two •	
distinct areas to act as a positive or negative pressure 

NuAire, Inc. www.nuaire.com

VOC Sample Prep System 
The Atomx  

Combines autosampler and purge and trap in single instrument for analysis of VOCs in soils and waters•	
Employs methanol extraction automation feature for high level soils in accordance with USEPA Method 5035•	
“Extractasol” clean-up step reduces carryover or cross contamination •	
Standard Dosing Valve provides the ability to select variable volumes without generating waste•	
Carousel drive is capable of holding 80-vials for optimal throughput •	

Teledyne Tekmar www.teledynetekmar.com

Electronic Pipettors 
Voyager™ 

Available with eight or twelve channels •	
Alters tip spacing at the press of a button•	
Small motor moves center-to-center tip spacing quickly •	
Users can preset up to three distinct tip spacings to  •	
accommodate almost any labware vessels

Viaflo www.viaflo.com

Analysis of Polymers 
Model 350 HT-GPC 

Characterizes polyolefins and other synthetic polymers soluble only at elevated temperatures•	
Provides absolute molecular weight without extrapolation or correction, molecular size and intrinsic viscosity•	
Provides information on branching, structure and aggregation in a single GPC/SEC experiment•	

Viscotek www.viscotek.com

http://www.thermofisher.com
http://www.nuaire.com
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BIGGER ROLE FOR 
THE FOOD LAB OF 
THE FUTURE by Bernard Tulsi

PERSPECTIVE ON: A FOOD & BEVERAGE LAB

A series of  food safety crises, including melamine con-
tamination in pet foods; E coli-tainted spinach, peppers 
and green onions; and a Salmonella typhimurium outbreak 
in peanut products—linked to nine deaths and 637 ill-
nesses in 44 states and Canada—have transformed food 
analysts from vigilant sentries into veritable centurions 
stridently safeguarding the quality, regulatory compli-
ance and safety of  our food.

Common sources of  food contamination include anti-
biotics, accumulated pesticide residues, pathogens, and 
pollutants in soil and water. But unwanted impurities 

may enter at any stage between production and con-
sumption. Increasing global trade adds more concern, 
particularly when foods originate in places that still use 
chemicals banned in the importing country and where 
detection and monitoring are less robust.

The consumption of  unsafe food may impact health, 
thereby capturing public attention. But while food safe-
ty is a primary function, food labs have broader respon-
sibilities, such as monitoring overall quality, includ-
ing freshness, taste, and nutrient and calorific content, 
as well as physical characteristics such as texture and 

Waters’  Acuity UPLC.

http://www.labmanager.com
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crispiness. They also assess fats and sugars 
in food and the suitability of  packaging 
materials, among other analyses. 

Food labs have state-of-the-art tools for 
sample preparation; physical, chemical 
and biological analyses; and data man-
agement. Some also have organoleptic 
capabilities—the use of  sensory organs 
to evaluate appearance, odor, flavor and 
mouth feel.

Food labs also guard against counter-
feiting—for example, passing off  lower-
quality olive oil as extra virgin, differ-
ent strains of  rice as the prized basmati, 
or farm-raised salmon for wild Pacific 
salmon. In general, such economic inter-
ferences cheat consumers by delivering 
an inferior product at a higher price. 
Sometimes, however, the results of  such 
adulterations are disastrous, such as the 
unscrupulous addition of  melamine to 

artificially inflate protein content mea-
surements in baby food in China and pet 
food in the United States. 

Legislation
To be sure, these challenges have not 
gone unnoticed, and a more vigilant reg-
ulatory climate has emerged as a result. 
In the United States, the Bioterrorism 
Act of  2002 and a presidential directive 
in 2004 mandated stricter monitoring of  
ingredient suppliers and manufacturing 
procedures. In early 2009, leaders of  the 
House Energy and Commerce Commit-
tee introduced a bill, the Food and Drug 
Administration (FDA) Globalization Act, 
intended to increase the power of  the 
FDA while strengthening regulations on 
imported drugs and food. The bill was 
first proposed in April 2008 by Rep. John 

Dingell of  Michigan.

“The bill makes a lot of  proposals that 
will impact the way food companies do 
business and the regulatory climate in 
which they operate,” says Martin Mitch-
ell, managing director of  Long Island, 
New York-based Certified Laboratory, 
a full-service, independent food-testing 
laboratory established in 1926.

“There appears to be almost universal 
agreement that the FDA is not doing 
a great job, and the goal is to figure out 
how to give the FDA enough money and 
authority to improve the process,” says 
Mitchell.

Alessandra Rasmussen, chromatogra-
phy business director of  PerkinElmer 
Life and Analytical Sciences, agrees that 
regulations are becoming stricter. “More 
pesticides are being added to the regula-

“REGULATORY LABS NEED TO BE ABSOLUTELY CERTAIN THAT WHAT THEY 
HAVE IDENTIFIED IS MELAMINE, FOR EXAMPLE, AND NOT ANOTHER 

CHEMICAL THAT LOOKS LIKE IT.”
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tions list, and in Europe, about 22 to 30 
are being evaluated for possible addition 
to the list.

“We are also seeing new regulations for 
known contaminants. One issue now is 
what level of  melamine is ‘acceptable,’ a 
determination that is heavily dependent 
on the age of  the person ingesting it,” 
says Rasmussen. 

Mitchell says that an FDA study, which 
he describes as “an excellent assessment 
of  the risk associated with melamine,” 
showed that human adults, not babies, 
were unaffected by melamine at concen-
trations of  less than 250 parts per million.

“We are now being asked to find melamine 
in food down to 250 parts per billion, or 
100 times lower than what is believed to 
be risky,” says Mitchell. “The question is, 
to what benefit?

“This drives the cost of  analysis up, cre-
ates problems with trace contamination 
with no associated hazards—and gener-
ally makes the job more difficult.

“I think there will be a lot more interven-
tion in the supply chain, but whether it 
will be done in the style of  government 
control or in an industry-guided ap-
proach is still to be seen. 

“Everyone agrees about wanting safe food, 
but there is great disagreement about how 
to accomplish it.”

Who pays?
Another key question revolves around 
who should pay for testing, says Gerry 
Broski, marketing director for food safety 
at Thermo Fisher. “Consumers assume 
that food is safe because it was tested, but, 
with increasing frequency, we are seeing 
that is not the case.

“The big question: Is testing a service or 
facility that the government provides, or 
is it the responsibility of  the retailers or 
producers of  the raw materials or the 

makers of  the end product? Ultimately, 
who is responsible for testing?”

Also to be figured out are some enforce-
ment issues. “When a company tests and 
the product turns out bad, how do you 
enforce that the product is not shipped?” 
asks Broski.

Lab settings
Today’s food analysts ply their trade 
mostly in at least one of  three settings—
in-house laboratories at raw material sup-
pliers or food manufacturers, contract or 
third-party independent laboratories, and 
regulatory and compliance laboratories 
operated by governmental agencies such 
as the FDA. Several academic institutions 
also maintain impressive food laboratories 
for instructional and research purposes.

The in-house corporate laboratories of  
food producers and food product manu-
facturers occupy a central place in the 
food testing area. They focus acutely on 
the corporate business model, in which 
the goal is to produce safe, wholesome 
food for sale. These facilities are a part 
of  the entire manufacturing process; in a 
way, they are not different from, say, ac-
counting or marketing.

“In some cases, some manufacturers’ labs 
have grown substantially, have acquired 
some degree of  independence and may 
even offer their services to other food 
companies,” says Yolanda Fintschenko, 
manager of  food safety technologies at 

Thermo Fisher.

Essentially, there are two types of  in-
house labs: R&D and QA/QC. In general, 
food companies and most tech-heavy 
companies conduct R&D in house in 
order to safeguard intellectual property, 
ensure that they develop new products 
before competitors do and maintain a 
marketing edge. To be sure, some R&D 
work is outsourced, but the companies 
maintain control because this is the major 
source of  their competitive and econom-
ic advantages.

With the QC laboratories, competitive 
advantage is less of  an issue, and the 
choice of  in-house versus outsourcing is 
always cost-based. In addition to cost, the 
decision may be influenced by time con-
straints. In-house QC labs are highly suit-
ed to facilitate the production process—
whereby a batch often cannot progress to 
the next level without analysis, and sev-
eral tests done in quick succession may be 
required.

Contract or independent third-party lab-
oratories generally handle the outsourced 
work from in-house labs. “The vast major-
ity of  our work is done for food manufac-
turers, importers, distributors and major 
fast-food chains,” says Mitchell.

The emergence of private/ 
contract labs
In the late ’70s to early ’80s, the FDA 
implemented “detention without physi-
cal examination,” reasoning that if  action 
were taken only after detecting a non-
compliant sample, certain shippers from 
some countries with a high percentage of  
failure rates would, in effect, be allowed 
to distribute noncompliant food in the 
United States. “That’s where the private 
labs came in to provide evidence that par-
ticular merchandise was fit and suitable 
for its intended use,” says Mitchell.

Even though many food companies have 

“[IN-HOUSE CORPORATE 
LABORATORIES] ARE 
A PART OF THE ENTIRE 
MANUFACTURING PRO-
CESS; IN A WAY, THEY 
ARE NOT DIFFERENT 
FROM, SAY, ACCOUNT-
ING OR MARKETING.”

http://www.labmanager.com
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“IN THESE TOUGH ECONOMIC TIMES, FOOD LABS 
ARE KEEN TO IMPROVE THEIR PRODUCTIVITY AND  
EFFICIENCY, ESPECIALLY AS THEY RELATE TO THEIR  
ANALYTICAL CAPABILITIES.”

in-house laboratories, there are strategic 
reasons to use third-party services. “They 
rely on us for independence and special-
ized expertise. There are very few in-
house labs with the capabilities to test for 
melamine as well as to take on overflow 
work,” he says. 

“Our food company clients may present 
the data we produce for them to regula-
tory agencies to establish compliance, but 
we do not work directly for the FDA or 
USDA,” says Mitchell.

“The most important distinction is our 
independence. We are third-party, and we 
have no connection to the outcome of  our 
findings and no financial interest in the 
merchandise being tested,” says Mitchell. 
“Yes, we are science for hire, but our third-
party status gives us independence.”

Certified Laboratory, like other private 
facilities, offers testing services spanning 
microbiology, challenge studies, valida-
tion studies, chemical analyses and ar-
tificial color analyses, among others. Its 
unique food forensics department serves 
the spice industry and some foreign food 
importers. It also offers organoleptic 
analysis for seafood. “We have several 
people on staff  capable of  smelling and 
grading seafood according to standards,” 
says Mitchell.

More samples to be tested
Paul Young, senior manager of  chemical 
analysis operations at Waters Corpora-
tion, says that the different classes of  
laboratories have different requirements: 
“Manufacturers’ labs may require very 
high throughput. Instruments are re-
quired to have the appropriate sensitivity, 
but high throughput is important.”

This need could increase. Regulations are 
currently being developed in China that 
will require testing every single batch of  
infant formula. If  a factory has several 
production lines, samples will be taken 
from each line and, at the minimum, dur-
ing each shift. 

The regulatory labs may not have so 
many samples to test, so throughput is not 
as important, according to Young. “They 
need to have the highest confidence in 
their results because they base key regu-
latory decisions—such as product recall 
or prosecutions—on them,” says Young, 
who recently joined Waters after serving 
as a food regulator in Europe.

Analysis tools and technologies
“Regulatory labs need to be absolutely 
certain that what they have identified is 
melamine, for example, and not another 
chemical that looks like it. As a result, 
regulators will often use two complemen-
tary techniques, whereas manufacturers 
may rely on a single method,” he says. 

The French National Laboratory uses a 
very specific and selective gas chroma-
tography-based method that can detect 
at about a tenth of  the regulatory limit 
to screen for melamine in infant formula 
and dairy products. “If  they find any pre-
sumptive positive results, they will follow 
up with another confirmatory technique, 
such as the UPLC with a tandem core de-
tector,” says Young.

This approach makes perfect sense to 
Thermo Fisher’s Broski, who says, “We 
view government regulatory labs as the 
standard setters.”

The clock is ticking
A common factor among the different labs 
is the enormous time pressure under which 
they operate. This is seen in regulatory labs 
when dealing with a crisis. This is true for 
manufacturers’ labs also if  a product is 
recalled and all raw materials have to be 
rechecked. “They need to work rapidly to 
assure customers about the quality of  their 
brands,” says Fintschenko.

“There are many reasons a food producer 
lab is under the gun. In some cases, it may 
have to do less with safety than with decid-
ing whether they are paying the right price 
for raw materials or answering questions 
about the flavor, texture and odor of  food 
products or ingredients,” says Fintschenko.

“In the contract testing labs, the mission is 
to provide data, often to a food producer 
or manufacturer. Here, speed is of  the es-
sence, because until they provide the re-
sults, it may not be possible for the next step 
to occur,” she says.

One case in point is the alleged “lab shop-
ping” by Peanut Corporation of  America, 
a central player in the salmonella-tainted 
peanut products scandal. The plant’s in-
house labs in Blakely, Georgia, found sal-
monella strains in its products about a 
dozen times during the past two years, ac-
cording to the FDA.

The company had the product retested, and 
after it obtained a negative salmonella sta-
tus report, it decided to ship the product. 
Dubbing that “lab shopping,” Georgia’s ag-
riculture commissioner, Tommy Irvin, says 
that the correct practice when a food prod-
uct tests positive for salmonella and another 
test comes back negative is to accept and act 
on the basis of  the positive test.

Despite the occasional setback, our food 
supply has been maintained at impressive 
quality and safety levels, largely because of  
the vigilance of  food lab scientists and the 
array of  instrumentation they use to pre-
pare, test and measure samples. 

http://www.labmanager.com
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of Food Quality Testing

The J57 Series of Automatic Refractometers

55 Newburg Road, Hackettstown, NJ 07840
973-584-1558 • www.rudolphresearch.com

Trade-in allowance available for your old refractometer!  
Call 973-584-1558 and ask for Peter or Rich today!

The J57 was designed to meet the unique needs 
of food quality testing where the refractometer 
is viewed as a QC tool rather than a laboratory 
instrument.  A single flat measurement surface, 
electronic temperature control, and one button 
measurement capability make it perfect for heavy 
use applications.

• Easy to use     • Easy to clean

•  Measure in seconds with built-in  
electronic temperature control

J57HA
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 Custom Sizes Available!
 Unparalleled Product Quality!
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 TurnKey Solutions for Design, Installation & Service!
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“One Area of Specialization, Many Areas of Application”
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multiple units and allow for future expansion!
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Chamber Size
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Your Global Partner in Sterilization Control Technologies

Rasmussen says that in these tough econom-
ic times, food labs are keen to improve their 
productivity and efficiency, especially as 
they relate to their analytical capabilities.

“Contamination or recall has a huge finan-
cial impact on food companies; hence, they 
want to have the necessary watchdog sys-
tems to ensure that their final products are 
free of  adulterants and contaminants,” says 
Rasmussen.

On the managerial side, she says that while 
there is an utmost need for the same level 
of  performance, laboratories are looking for 
much greater ease of  use. This means that 
less-trained personnel—not necessarily 
PhD-level chemists—should be able to run 
the equipment and get the required data. 
“This is especially true in areas of  the food 
industry that are not so research-oriented 
but still need the right result for informed 
and critical results,” says Rasmussen.

Melamine detection tools
Melamine detection is one area that was 
attacked very vigorously by instrumentation 
manufacturers, and today a number of  solu-
tions have been offered by several major ana-
lytical instrumentation designers and manu-
facturers.

Melamine first came to light around March 
2007, when the deaths of  some pet cats and 
dogs in the United States were traced back to 
deliberate adulteration by some unscrupulous 
raw material suppliers in China. 

When food is assessed, the protein content 
is usually analyzed as a mark of  quality. The 
problem is that the Kjeldahl method that is 
used for this analysis is a measure of  nitro-
gen content and not specific to protein at all. 
Melamine, a readily available by-product of  
plastic manufacturing, has high nitrogen con-
tent—so when it is added to food, if  tests are 
not specifically for melamine (and none were a 
few years ago), then the melamine is, in effect, 

interpreted as protein.

When Waters designed its melamine analyz-
er, it did not fall into that trap, according to 
Young. “Now the vast majority of  users will 
employ mass spectroscopy methods. We have 
just issued new instrumentation—the Acuity 
UPLC—for infant formula manufacturers, 
with very high throughput and short turn-
around time.

“This system uses the PDA detector for greater 
sensitivity, allowing for detection below the 
regulatory requirements, which are techni-
cally 1 part per million for infant formula. The 
Acuity UPLC can detect validated levels at 
50 parts per million (0.05 part per billion), so 
there is very high confidence in the results,” 
says Young.

Last year, PerkinElmer launched its melamine 
analyzer, which consists of  the Clarus 600 
T GC/MS with PSS injector and liquid au-
tosampler, TurboMass GC/MS software, con-
sumables, and a melamine application CD.

http://www.tuttnauerusa.com
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 PerkinElmer’s Clarus 600T GC/MS  
 melamine analyzer.
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“Melamine is not a contaminant that was usu-
ally tested for, so a new method needed to be 
developed so that operators with varying skill 
sets could do the analysis using the FDA-ap-
proved GC/MS method,” says Rasmussen. 

In collaboration with an independent test-
ing lab, PerkinElmer scientists developed 
a method following the FDA guidelines, 
wrote the standard operating procedure 
for running melamine on the GC/MS 
and packaged it as part of  the melamine 

analyzer, according to Rasmussen.

“This enabled customers to get up and running 
quickly on the method—it takes just about 1.5 
hours from when the instrument is installed 
to when the customer can actually run the 
melamine analysis,” says Rasmussen.

Thermo Fisher’s Fintschenko says, “The new-
est product we have in food safety is the Exac-
tive, which allows us to use exact mass for the 
identification of  small molecules in the pres-
ence of  interference.”

This is a competitively priced benchtop in-
strument that uses technology typically seen 
in proteomics. It is delivered in turnkey form, 
is easy to use and does not require special en-
vironments such as time of  flight. 

Future testing
“One of  the biggest problems facing thought 
leaders in food safety right now is that most 
labs do targeted analysis—where they look 

for a fixed list of  compounds. Melamine 
helped everyone realize what some thought 
leaders had already recognized—that you 
only find what you are looking for,” says 
Fintschenko. 

“The need to have an exact mass screening 
tool that will allow you to find everything 
in food and then evaluate whether those 
things should be there or not is extremely 
important,” she says.

One of  the ideas that forward thinkers have 
come up with to prevent a melamine-like 
scenario in the future is to do non-target-
ed screens. “There has been considerable 
thought around this already—melamine 
has just brought it more sharply into focus,” 
says Fintschenko.

Bernard Tulsi is a freelance writer based in 
Newark, Delaware. He may be contacted at 
btulsi@comcast.net or 302-266-6420.

http://www.moleculardevices.com/pages/instruments/readers_main.html
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INTEGRATING LABORATORY 
AUTOMATION 
IMPROVING THE EFFECTIVENESS OF LABORATORY WORK by Joe Liscouski

BUSINESS & FINANCE

On January 20, 2009, Lab Manager Magazine posted an article 
titled “Knowledge Management” on its Web site1. Within that 
piece is a quote from a 1998 British government white paper 
that says: “Our success depends on how well we exploit our most valu-
able assets: our knowledge, skills, and creativity. … They are at the heart 
of  a modern knowledge-driven economy.” What does that mean in 
today’s laboratory, where automation and information technol-
ogy are commonplace?

The primary products of  laboratory 
work are knowledge, information, and data. 
If  you believe the quote above, how do you 
change laboratory work and operations 
to more effectively produce and manage 
those products? The most common answer 
is to use automation to make producing 
data and information faster and less costly 
and information technologies to enable 
scientists to analyze, model, and produce 
better research. 

That common answer, by itself, isn’t suf-
ficient to meet the level of  sophistication 
suggested by the quote. Today’s laborato-
ries have a number of  database systems for 
instrumental techniques, LIMS, and electronic lab notebooks. 
Some contain duplicate sets of  information, and some are inac-
cessible except by using the tools the vendor supplies within a 
product. Many of  the products you work with were designed 
as isolated entities without regard for your need to move the 
knowledge, information, and data they hold throughout your 
lab’s informatics network. Before we can fix the problem, we 
should understand how we got where we are.

Where we’ve been 
The work in lab automation can be divided into two seg-

ments, marked by the introduction of  programmable software 
systems, back in the days of  the Intel 4004 (1971) and 8008 
(1972) chips. While automation work using software had 
gone on before that, the cost of  such systems inhibited their 
widespread commercial use. The availability of  inexpensive 
computing changed the industry.

Prior to that time, most commercial instrument automation 
relied on programmable controllers; the most common were 

timer-driven cams. Process chromatographs used timer cams to 
control automatic sampling, back-flush valves, and chart signal 
attenuation controls. With the advent of  programmable systems, 
instrument control, and data capture, processing capabilities 
became more extensive and began to significantly off-load post-
processing work, thus yielding real benefits to lab operations. 

The beginning of the digital age 
The design of  instrument support 

systems varied with the vendor’s primary 
commercial focus: those that saw program-
mable systems as an extension of  the 
instrument developed add-ons with limited 
functionality; in the chromatography mar-
ket, meanwhile, they developed integra-
tor-based functionality. Vendors with a 
stronger background in computer systems 
developed products that took advantage of  
storage, display, control, and, where avail-
able, multi-user, multi-instrument designs. 
Automation components were developed in 
response to bottlenecks in instrument use. 
For chromatography, a technique that re-

ceived a good deal of  attention because of  its widespread use:

Autosamplers were introduced to relieve the labor of  injecting samples •	
into the chromatograph and to allow the instrument to run unattended 
during off  hours.

Computer/integrator systems were developed to handle the data pro-•	
cessing volume, which became significant with off-hours  
instrument runs. 

Robotics systems were developed to prepare samples for instrument analysis.•	

The solution to one problem created backups that were 
solved with additional automation systems. This left us with 
a patchwork of  products that often needed tinkering to work 
together effectively. Differing technologies from multiple ven-
dors were put together in a way we might never have discov-
ered if  all the needed components were available at the same 
time—a prototype for something better.

PerkinElmer, in particular, divided the laboratory world into 

“With the advent of 
programmable systems, 
instrument control, and 
data capture, processing 
capabilities became more 

extensive and began 
to significantly off-load 
post-processing work.” 
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two segments: instrument-computer data stations to service 
the instruments (data acquisition, analysis, and reporting) 
and Laboratory Information Management Systems (LIMS) to 
provide sample tracking/management information for testing 
laboratories. To a large extent, vendor products and capabili-
ties lead customers in the laboratory automation/computing 
market by trying to anticipate, or define, their needs.

At the same time, authors such as Ray Dessy (from VPI, now 
at Virginia Tech) taught courses and published a series of  arti-
cles in Analytical Chemistry that gave the market an idea of  what 
would be possible with these new tools. Jonathan Titus wrote a 
series of  columns in American Laboratory that showed scientists 
how to program low-cost computers for lab use. Based on their 
work, experimenters learned how to digitize analog signals and 
then use software to acquire and process laboratory data.

During this time frame (1970s–1980s), computer vendors 
marketed computers, operating systems, and software to make 
it easier for researchers to connect experiments to computer 
systems and do their work. As a result we saw two distinct lines 
of  development emerge: the programmer-scientist and the 
instrument vendor (along with independent consulting com-
panies), each developing products to address their perspective 
of  customers’ needs. Customers looked at products and tried to 
see how they would, or could, be made to solve problems they 
were encountering, such as productivity, cost, sample through-
put, etc. 

The situation today
Because of  the history behind automation within the labora-

tory, we don’t have “laboratory automation,” but rather auto-
mation/computerization of  functions and instrument stations 
within the lab. Vendors have a narrow focus on the techniques 
and products they specialize in, and the user community is 
similarly focused. There isn’t a universal view of  lab operations 
except at the management level, where the concerns are human 
resources, fiscal responsibility, and productivity, not technology 
development, integration, and management.

Laboratories today, in both research and quality control, de-
pend upon automation and computers to get their work done. In 
the life sciences, applications such as high-throughput screening 
and microtiter plate assays require automation systems. Accord-
ing to a 2008 survey by the Association for Laboratory Automa-
tion2, an increasing need for automation is expected (section 3). 
The email announcing the survey’s availability, dated January 
20, 2009, included a statement from Steve Hamilton of  Sanitas 
Consulting in Boulder, Colo.: “Laboratory automation devel-
opment is being increasingly outsourced to the commercial 
market,” he said. Data life-cycle management is also dependent 

on information systems, as is the ability to meet the require-
ments of  regulatory agencies. Data life-cycle management is 
viewed as a storage management issue by vendors; that is what 
they sell. The issue is much larger than that, since labs have 
to maintain access to data a decade or more after experiments 
are run; because of  the structure of  lab data systems, however, 
those data files may be viewable only by using the original ap-
plication software.

How do we move forward? 
The end result is that laboratory managers have to do a bet-

ter job of  technology planning and management within their 
labs. It isn’t enough to purchase products to solve a specific 
immediate problem. Managers have to look at product life 
cycles3 to see where each product fits within a vendor’s plans 
and how it fits within the lab’s informatics planning. (Are you 
going to commit resources to a product past the midpoint of  
its life cycle and discover that you’ve boxed yourself  into a 
system that may need replacement or updating?) Outsourcing 
isn’t going to be successful unless an overall plan3 is in place 
to show how the components and systems in labs fit together; 
part of  the work specifications will come from the need to 
provide connections to other systems. In addition, there is an 
increasing need to develop data interchange and communica-
tions standards to move the implementation of  lab systems 
from isolated data stations and database systems to more 
effective, integrated, laboratory-wide systems, working toward 
integrated laboratory automation.

 Laboratories aren’t 
isolated organiza-
tions. They connect 
and interact with 
other groups. The 
complexity of  today’s 
laboratory informat-
ics environment 
requires lab manage-
ment to pay more 
attention to product 
life-cycle planning, 
upgrade management, 
device independent 
programming, data 
life-cycle manage-
ment, and the tech-
nology implications 
of  outsourcing.
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Three elements are needed to reach this integrated 
laboratory automation goal:

Develop data interchange/communications standards. Unless we ad-•	
dress this issue and make it possible to move data between products in 
the lab as easily as we can in an office environment, our ability to reach 
the goal of  integrated laboratory automation will be frustrated. This 
capability exists in computer-aided design, document preparation, and 
graphics design. It is the basis of  consumer choice and connectivity 
in telephone systems and consumer electronics in general. Why, then, 
don’t we have it in the lab? An attempt at data interchange standards 
for chromatography and mass spectroscopy was made by the Analytical 
Instrument Association in 1990s with the development of  the andi 
program, which has effectively stalled. The project had been transferred 
to the ASTM; the Army Corps of  Engineers funded a similar project 
for ICP work. A new initiative with broad user support is needed.

Laboratory management—and, in some cases, senior management at •	
the director level—must take on the responsibility for laying down 
the policies and practices that provide the foundation for automation. 
This is on par with management oversight for any significant corpo-
rate information systems program. Once those policies and practices 
are in place, operational lab models can be developed that can be used 
as a basis of  product selection and project design. The Institute for 
Laboratory Automation is working on this requirement.

Develop laboratory automation engineers who are trained in the sci-•	
ence and technology of  laboratory automation systems. These people 
need to be able to understand the science that underlies the lab’s work, 
translate it into functioning systems, and coordinate those systems so 
that, where needed, they function as an integrated information/infor-
matics environment. Again, this is part of  the work that the Institute 
for Laboratory Automation has undertaken.

A structured approach to the planning, design, and develop-
ment of  laboratory automation systems will benefit the lab and 
the organization that depends on it, thereby reducing the cost 
of  operations and streamlining the workflow so that people 
can be more effective. Once we’ve begun to implement systems 
on a structured methodology, we can begin to design labs in 
which automation/computerization is no longer considered a 
replacement or upgrade technology but rather part of  the basic 
underpinnings of  the lab’s operations.

“But I already have a running lab” 
Most of  the readers of  this article are working in labs that 

have some investment in automation and computing; do these 
ideas apply only to new labs? They can apply to any lab at 
any stage in its development. Your present lab automation/
computing environment is not the situation that will exist in 
the future. Things are going to change, and those changes are 

going to present opportunities to reevaluate what you need and 
where you are going. The first step is to ask yourself  and those 
working with you a simple question: “Knowing what we know 
now, if  we had to do it over again, what would we change? How 
could we do it better?”

Assuming your answer doesn’t involve becoming a hermit or turn-
ing your hobby into a career, the place to start is with a plan—given 
a blank sheet of  paper and serious look at the questions above, how 
do you want your lab to operate? This is the point where you:

Lay out a plan that describes the desired situation based on your knowledge •	
of  the lab and any expected changes. 

Next, draft a document that gives the benefits of  the new automation/com-•	
puting topography: how will the lab’s operations improve? Will there be any 
cost reductions? Will productivity improve? Why would anyone invest in the 
new structure? 

Draft a plan for making the transition from the current situation to a new •	
architecture. 

The new architecture and the transition plan are going to change 
over time as changes in the lab take place; tweaking and adjust-
ments based on new information and new perspectives are part of  
the game. With these items in hand, you have a basis for questioning 
vendors (existing and prospective) on their product direction and for 
telling them what changes you need—YOU drive the process. You 
also have a basis for evaluating new products/technologies coming 
into the lab and for tailoring existing ones. How will they help you 
get to where you want to be?

Regardless of  what stage your lab is in, planning is essential to the 
successful application of  automation and information technologies.
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“Outsourcing isn’t going to be successful un-
less an overall plan is in place to show how the 
components and systems in labs fit together.”
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Product Focus: Analytical Balances

VERSATILITY OF USE ADDS TO THE NEED FOR 
PRECISION AND ACCURACY by Tanuja Koppal

Balances and scales used in laboratories today come in vari-
ous shapes and sizes. Although often used interchangeably, 
scales and balances have different uses. A balance compares 
the mass of  two sets of  objects, while a scale determines the 
mass of  an object or set of  objects. The most common types 
in use today are beam balances, spring balances, top-loading 
balances, analytical balances, precision scales, and moisture 
analyzers.

Spring balances are the simplest type, consisting of  a coiled 
spring suspended from a fixed point with a pan at the other 
end. Beam balances are used to weigh solids, liquids, pow-
ders, and even animals, generally with a capacity from 610 g 
to 2,610 g; they are often used in classroom situations due to 
low cost, ease of  use, and durability. 

Analytical balances are designed for great precision in quan-
titative chemical analysis. They yield readability to four 
decimal places to the right of  the decimal point (up to .0001 
g). They are extremely sensitive and, since air currents can 
affect their measurement, must be covered by a draft shield. 
They are used for samples up to about 320 g. Top-loading 
balances, which can measure objects up to 200 g, are less 
expensive but less exacting than analytical balances. They 
are considered semi-analytical balances, with a readability 
of  up to three decimal places to the right of  the decimal 
point (up to .001 g). Precision balances have a readability 
of  0.01 g. They produce steady readings in a wider range 
of  environmental conditions than analytical balances, being 
less sensitive to temperature fluctuations. They can have a 
capacity from 600 g to 34,000 g. 

Microbalances and ultra-microbalances are used to weigh 
the smallest samples. They offer a capacity of  up to 6 g 
with readability up to seven decimal places to the right of  
the decimal point (.0000001 g). Moisture balances measure 
the moisture content in a material sample by using halogen 

heating with precise weighing technology. 

Electronic scales and balances can provide weights in more 
than a dozen units, including grams, kilograms, pounds, 
newtons, grains, and ounces, and often in several operating 
languages. Application modes can be set for statistics, formu-
lation, differential weighing, density determination, pipette 
calibration, parts counting, animal weighing, check weigh-
ing, percent weighing, filling, gross-net-tare weighing, and 
statistical quality control. Hence, it’s important to choose 
a balance that can report the information specified by the 
laboratory protocols and quality control systems.

Balances today can be connected to a PC, a data printer, an 
analytical instrument, or a laboratory robot using serial, par-
allel, or USB cables. The newest models are equipped with 
Bluetooth technology, to enable wireless communication. 
High-contrast backlit displays improve readability and al-
low accurate readings even in brightly lit conditions. When 
choosing scales and balances for their laboratories, users 
should understand that it may be more advantageous to pur-
chase several scales and balances designed for specific ap-
plications than to try to find one that can handle all of  their 
needs. They should consider the capacity, resolution, weight, 
containers, and size of  their samples, as well as the speed at 
which results are needed. 

The environment of  the lab, operating temperature, hu-
midity, vibration, and ventilation currents can all affect per-
formance. Consequently, it’s important to keep the balance 
inside an enclosed space, keep it clean, make sure it is lev-
eled correctly, and make sure it is regularly maintained and 
serviced. There are also personnel considerations that need 
to be monitored, such as who will operate and maintain the 
device and the type of  training they have received. Finally, 
as with any other piece of  equipment, it is best to always 
follow the manufacturer’s operating instructions, calibration 
frequency, and maintenance recommendations.

Tanuja Koppal, PhD, is a freelance science writer and consultant 
based in Randolph, N.J.

“It’s important to choose a balance that 
can report the information specified by 

the laboratory protocols and quality 
control systems.”

For a complete list of Analytical Balances manufacturers and suppliers, go to www.LabX.com.

http://www.labmanager.com
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A&D WEIGHING www.andweighing.com

The Phoenix (GH) series of  semi-micro analytical balances offer a variety of  advanced features at highly afford-
able prices. An internally installed weight allows for quick and reliable one-step calibration, ensuring measure-
ment accuracy.  Phoenix balances automatically adjust their settings to compensate for changes in the environ-
ment. Anti-static glass is an additional standard feature which virtually eliminates the effect of  static electricity on 
weighing performance. Capacities range from 120 grams to 320 grams with resolution from 0.1 mg to 0.01 mg.

ADAM EQUIPMENT  www.adamequipment.com  
With all-metal casing and large LCD readout with date and time, PGL balances combine the solid construc-
tion and fundamental features of  a high-precision top loader with the simple operation of  a portable balance. 
They come with ShockProtect™ overload, three-point protection that safe guards the balance from over loads, 
application modes for parts counting, percentage weighing, specific gravity/density determination and check 
weighing as well as 9 weighing units including one custom unit. The standard RS-232 allows communications to 
printers and computers and the keypad has color-coded keys for quick recognition. A built in rechargeable bat-
tery pack allows the balance to be used wherever and whenever needed. 

METTLER TOLEDO  www.mt.com

The XP6U top level ultra-microbalance features a 61 million digit resolution. The XP2U ultra-microbalance has 
a resolution of  21 million digits. Combined with all other XP related characteristics such color touch-screen dis-
play, customized screen programming, intelligent user guidance and hands-free infrared draft shield, these micro 
and ultra-microbalances are incomparable in terms of  accuracy and flexible use of  tare vessels. The XS3DU, the 
first microbalance to be offered in the Excellence product line, is designed to boost efficiency and reproducibility 
of  work in basic research labs or academic institutions. It offers fundamental functionality with superb weighing 
performance in an 800 mg fine range with 1 μg readability. 

SARTORIUS www.sartorius-usa.com  
The Cubis premium balance series features a modular design that can be custom-configured to the changing 
requirements of  different applications. Q-Level provides the option of  fully automatic, motorized leveling at the 
touch of  a key. A motorized draft shield enables the balance to be adapted to any work environment and a built-in 
ionizer eliminates interfering electrostatic charges on samples or on sample containers. This standard toploading 
semi microbalance features full resolution all the way up to 220 g. Its footprint takes up to 25% less space com-
pared with conventional lab balances of  the same resolution. The Q-Pan compensates for errors caused when 
a sample is off-centered on the pan and an extra-large weighing pan means reliable and repeatable results in a 
larger working area. 

SHIMADZU  www.ssi.shimadzu.com

The AUW series analytical and semi-micro balances feature fully automatic span calibration, an easy-to-use weigh-
ing chamber and level adjustment gauge, and prominent backlit display. They feature a weighing capacity of  82g 
at 0.01mg and up to 220g at an accuracy of  0.1mg. A number of  powerful weighing applications, including piece 
counting, auto print, choice of  display units, and specific gravity measurement, are included. A data capture func-
tion sends weighing data and GLP, GMP and ISO compliant calibration reports to printers or computers. The 
high-performance UniBloc measuring cell ensures stable temperature characteristics, excellent response time, stable 
corner-load performance, and a long operational life. The AUW series also features Windows®Direct communica-
tion, which requires no software installation to integrate Shimadzu balances with existing lab or business software. 

http://www.labmanager.com
http://www.ssi.shimadzu.com
http://www.mt.com
http://www.andweighing.com
http://www.sartorius-usa.com
http://www.adamequipment.com
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Product Focus: Mass Flow Meters

APPLICATIONS AND MATERIAL CONDITIONS 
DRIVE SELECTION CRITERIA by Tanuja Koppal

Mass flow meters are one of  the most popular gas-mea-
surement technologies in use today because mass flow 
measurement is often needed to determine and control the 
mass ratios in chemical reactions and other applications. 
Mass flow meters are typically used in laboratories for flow 
research, biomedical studies, toxicology studies, energy 
studies, industrial hygiene, occupational safety, and experi-
mentation. Since it measures mass flow rather than volume 
flow, this device is relatively unaffected by fluctuations in 
gas pressure and temperature. 

Mass flow meters are generally available in pipe sizes from 
1/4 inch to 8 inches. The diameter is important when spec-
ifying mounting options. They can measure liquid flow 
from 0.0002 ml/min. to more than 4,000 LPM, and gas flow 
from 0.02 ml/min. to more than 500 m3/hour. Most mass 
flow meters have an analog or digital output signal to re-
cord the flow rate and have an accuracy of  ±1.5% to 2% 
of  full scale flow.

Thermal meters use a heated sensing element isolated 
from the fluid flow path. They are based on an operational 
principle that the rate of  heat absorbed by a flow stream is 
directly proportional to its mass flow rate. There are three 
basic operating methods that are commonly used to excite 
the sensor: constant temperature thermal mass flow meters; 
constant power thermal mass flow meters; and calorimetric 
or energy balance thermal mass flow meters.

Constant temperature thermal mass flow meters require 
two active sensors that are operated in a balanced state. 
One acts as a temperature sensor reference; the other is the 
active heated sensor. These meters typically have a turn-
down ratio of  1000:1 when properly sized. Constant power 

thermal mass flow meters require three active elements: a 
constant current heating element coupled to a resistance 
temperature detector (RTD), which acts as a heat loss flow 
sensor, while a second RTD operates as an environmental 
temperature sensor. These meters typically have a turn-
down ratio of  100:1. 

Calorimetric or energy balance thermal mass flow meters 
require one heating element and two temperature sensors. 
This design is usually limited to a maximum flow rate of  
200 liters per minute and typically has a turndown ratio 
of  10:1.

One class of  mass flow meters is based on the Coriolis ef-
fect. In a Coriolis meter, media passed through a small vi-
brating flow tube causes a twisting of  the flow tube propor-
tional to the mass flow rate of  material. This meter directly 
measures the mass flow rate based on the Coriolis force 
generated. These flow meters are easy to size based on pro-
cess requirements, tend to be much larger in size compared 
to other flow meters, and are higher priced. They typically 
have a turndown ratio of  10:1.

Important specifications to consider when selecting mass 
flow meters include mass flow rate range, operating pres-
sure, fluid temperature range, type of  material, and any 
special conditions such as particulates in the media and 
viscosity of  the media, whether media conditions remain 
constant or vary, required flow range of  media, special in-
stallation considerations, and accuracy. 

Tanuja Koppal, PhD, is a freelance science writer and consultant 
based in Randolph, N.J.

“Most mass flow meters have an analog or digital 
output signal to record the flow rate and have an 

accuracy of ±1.5% to 2% of full scale flow.”

For a complete list of Mass Flow Meters manufacturers and suppliers, go to www.LabX.com.

“Since it measures mass flow rather than volume 
flow, this device is relatively unaffected by  

fluctuations in gas pressure and temperature.”

“In a Coriolis meter, media passed through a 
small vibrating flow tube causes a  

twisting of the flow tube proportional to the  
mass flow rate of material.”

http://www.labx.com
http://www.labmanager.com
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ALICAT SCIENTIFIC
These portable mass flow meters utilize a standard 9Vdc battery 
to make metering gas flow, temperature and pressure convenient 
and reliable in the field or in the lab. All mass flow meters include: 
display of  mass flow, volumetric flow, pressure and temperature; 
RS-232 I/O and analog I/O; and 30 gas select calibration. Op-
tions include: high accuracy calibration of  +/- 0.4% of  reading 
+ .2% of  full scale; custom gas mixture calibrations; alternate 
STPs; and an integrated totalizer. All instruments carry the CE 
mark and are NIST traceable.

www.alicatscientific.com

BROOKS INSTRUMENT
The B-Series mass flow controller is designed to be insensitive 
to fluctuations in pressure and temperature. Built on a standard 
1.125-inch wide platform with a powerful user interface and local 
digital display, the series provides a compact flow measurement 
and control solution that eliminates the need for costly tempera-
ture and pressure control devices and systems. The series was 
designed to minimize all sources of  gas flow inaccuracy, provid-
ing outstanding accuracy, extremely fast response, exceptional 
stability, and robust resistance to flow variation due to pressure 
and temperature fluctuations. Whether flowing gas to a CVD 
chamber, chemical research reactor, fuel cell test stand, or any 
other important flow control application, the quality of  results is 
only as good as the performance of  the mass flow controller.

www.brooksinstrument.com

SIERRA INSTRUMENTS
The Cal=Trak™ XL is a powerful high flow primary gas cali-
brator designed to replace aging bell provers. It offers an impres-
sive standardized accuracy of  +/- 0.25% reading over the flow 
range of  5 to 500 SLPM.  It is a primary standard piston prover 
that operates with the press of  a button—assuring end users su-
perior calibration accuracy, convenience, ease-of-use and pro-
ductivity. The device is ideal for calibration of  gas measuring 
instruments including mass flow meters and controllers. At 33” 
H x 24.6” W x 12”, it fits on any laboratory bench replacing large 
bell provers with one simple, integrated package. The device can 
be used in the manufacture, inspection, validation and recalibra-
tion of  mass flow controllers, flow meters and many other va-
rieties of  flow equipment with flow rates too high for common 
primary standard devices.

www.sierrainstruments.com 

TSI
The 4000/4100 series mass flowmeters are designed for a multi-
tude of  gas flow measurement applications. Whether measuring 
gas flows in a laboratory or manufacturing setting, these general-
purpose mass flowmeters provide accurate results with multiple 
data output options. The display versions come with accessories 
that make setup and operation fast and convenient. The flowme-
ter sensors are specified as 2% of  reading. One mass flow sensor 
covers the same range as three or more “percent of  full scale 
devices,” with better accuracy at most points. Fast 4-millisecond 
response ensures accuracy in fluctuation flows. The fast response 
time is ideal for closed-loop control systems and integrated vol-
ume measurements. Low pressure drop minimizes flow circuit 
back pressure and its impact on the system.

www.tsi.com

http://www.labmanager.com
http://www.alicatscientific.com
http://www.brooksinstrument.com
http://www.sierrainstruments.com
http://www.tsi.com
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Product Focus: Vacuum Pumps 

OIL-FREE ALTERNATIVES OFFER NUMEROUS 
ADVANTAGES BESIDES BEING KIND  
TO THE ENVIRONMENT by Tanuja Koppal

Vacuum is an integral part of  many laboratory processes, but costs 
associated with generating a vacuum, such as process costs, user 
costs and cost to the environment, have never really been con-
sidered seriously. Although technology has advanced to provide 
smaller, cleaner and quieter options, not many people are taking 
advantage of  it. “Vacuum pumps last a long time and many people 
go through their careers without actually buying one,” says Peter 
Coffey, vice president of  sales and marketing at Vaccubrand Inc. 
“Hence, people tend to replace their vacuum pumps with what 
they have used before and not take the time to find out about the 
alternatives.”

Vacuum pumps used in laboratories can be classified into two 
main types—rotary vane pumps, sometimes referred to as oil-
lubricated pumps, and dry (oil-free) pumps. They operate in 
different ways to create vacuum and aspirate fluids. Centrifugal 
pumps use centrifugal force to push the fluid through an outlet; 
metering pumps, such as diaphragm, peristaltic, piston and sy-
ringe pumps, pull fluid into a chamber and then push it through 
the outlet valve; while positive displacement pumps use bellows, 
piston, rotary lobe and rotary vane to push fluid through a cavity, 
leaving a vacuum that pulls in more fluid. 

Oil-lubricated pumps have been around for many decades, while 
the oil-free diaphragm pumps are a more recent addition. Al-
though oil-free pumps tend to be one and a half  to two times 
more expensive than oil pumps, there are a lot of  advantages to 
their use as well as significant lifetime savings. First of  all, no oil 
is used, and therefore there is no cause for oil contamination and 

no necessity for oil change or disposal. Oil-free pumps can be 
built to be corrosion resistant and hence do not require regular 
maintenance. “Service intervals on better oil-free pumps exceed 
10,000 operating hours,” says Coffey. “If  you use your vacuum 
pump 20 hours a week, 50 weeks a year, that’s 10 years before the 
first scheduled service!”

The other misunderstanding that leads to the choice of  an oil-
lubricated pump is that people think that more vacuum is always 
better. Oil-free diaphragm vacuum pumps can provide vacuum 
levels from atmosphere to below 0.5 mbar/torr, whereas oil-lu-
bricated pumps offer high capacities and higher vacuum levels 
up to 10-3 mbar/torr. “What is more important is matching the 
vacuum to the application, and almost any application can now be 
performed using an oil-free pump, with the exception of  freeze-
drying,” says Coffey. 

For certain applications he also recommends considering buying 
a pump with controls that provide a good balance of  speed and 
control. “Even manual controls are better than none, but electron-
ic controls offer huge productivity advantages,” he says. “In many 
applications, the type of  vacuum control used will determine how 
much scientist time is needed for oversight and how fast the ap-
plication proceeds.”

It is often very helpful to talk to someone from a vacuum pump 
company, who can recommend a pump and offer a demonstration 
about what will be right for your application and budget. There 
are also interactive online vacuum pump selection guides avail-
able that ask a few questions about the planned use for the pump 
and recommend a series of  pumps to satisfy a range of  budgets. 
“It is not a glamorous technology but it is one that can affect the 
costs, comfort and convenience of  your laboratory,” says Coffey.

Tanuja Koppal, PhD, is a freelance science writer and consultant 
based in Randolph, N.J.

“It is often very helpful to talk to  
someone from a vacuum pump company 

who can recommend a pump and  
offer a demonstration.”

For a complete list of Vacuum Pumps manufacturers and suppliers, go to www.LabX.com.

“Although oil-free pumps tend to be one 
and a half to two times more expensive 

than oil pumps, there are a lot of  
advantages to their use.”

“…people tend to replace their vacuum 
pumps with what they have used before 
and not take the time to find out about 

the alternatives.”

http://www.labmanager.com
http://www.labx.com
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KNF NEUBERGER 
The wireless SC920 series vacuum pump system delivers fast 
and precise processing, extremely quiet operation and easy 
regulation of  all vacuums—now with exclusive wireless remote 
control. The wireless touchscreen remote provides full opera-
tion of  the pump’s different operating modes and functions, al-
lowing for flexibility and optimal use of  lab space. The system 
supports four different operating modes: vessel evacuation, with 
adjustable pump capacity; constant pressure control, managed 
precisely to chosen values; automatic detection of  the sample’s 
vapor pressure; and intelligent sequencing of  process pressure 
per your user-defined program. The pump is easy to control 
with the intuitive user guide: all process parameters are entered 
and adjusted with the wireless remote control, using the simple 
touchscreen and user-friendly control knob.

www.knf.com/lab

OERLIKON LEYBOLD VACUUM  
The SOGEVAC SV16 BI single-stage, oil-sealed rotary vacuum 
pump is designed for analytical applications that require low-
noise operation and compact design. The pump offers equiva-
lent performance in mass spectrometry applications, compa-
rable to two-stage pumps, but with a smaller footprint and at 
lower cost. The pump can be easily integrated into a wide range 
of  analytical instruments. External exhaust filtration and oil re-
turn is not needed, due to the pump’s internal exhaust filter and 
oil recovery system. In addition, it can operate at all pressures 
continuously without any add-on accessories. Features include 
20.5 CFM operation at 60 Hz, at up to 3.8 x 10-2 Torr ultimate 
pressure and excellent compatibility as a fore-vacuum pump in 
conjunction with wide-range turbomolecular pumps.

www.oerlikon.com/leyboldvacuum 

PFEIFFER VACUUM  
The HiPace™ 300 Plus turbopump with 260 liter per second 
of  pumping is designed specifically for extreme low vibration 
applications. Due to the reduced vibration spectrum, this pump 
is ideal for use in analytical applications such as electron mi-
croscopy and high-end mass spectrometry, as well as many other 
vibration-sensitive processes. The pumps are inexpensive to op-
erate due to extended service intervals and the improved rotor 
design gives both high pumping speeds and high gas throughputs 
in addition to very good compression for light gases. The pump 
features integrated drive electronics that reduce the need for 
cumbersome and costly cabling. The use of  innovative materi-
als has doubled the service life of  the drives while the functional 
aluminum housing makes the pumps extremely lightweight for 
easier handling. 

www.pfeiffer-vacuum.com 

VACUUBRAND  
The PC3001 VARIO™ is a self-regulating vacuum pumping 
system. It is a real time-saver, requiring no programming or test 
runs, even with complex solvent mixtures. (Control electronics 
also support programmed runs and process documentation.) 
The PC3001 detects process pressures and continuously adjusts 
its own pumping speed to maintain optimum vacuum condi-
tions. Precise vacuum control virtually eliminates foaming and 
bumping, and reduces process times by as much as 30 percent. 
The system is oil-free and corrosion resistant, and can capture 
nearly 100 percent of  exhaust vapors to reduce atmospheric 
emissions. Because optimized pumping results in lower average 
pumping speeds, the PC3001 conserves energy, and offers un-
usually long service intervals.

www.vacuubrand.com 

http://www.knf.com/lab
http://www.oerlikon.com/leyboldvacuum
http://www.pfeiffer-vacuum.com
http://www.vacuubrand.com
http://www.labmanager.com
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LAB SAFETY 

Labs generally do a good job of  managing their chemical 
inventories. However, oversight of  laboratory chemicals 
tends to be less controlled than that of  waste chemicals. 
Materials at this end of  the process are just as volatile 
and can, in fact, be more of  a hazard because they are no 
longer in their original containers, may be mixed with 
other, potentially reactive agents, or simply may have 
decomposed due to age and become less stable.

Virtually all labs have established procedures, but 
they may be outdated or the staff  may be uninformed or 
poorly trained. We occasionally encounter unexpected 
mixtures that, at best, present storage and disposal chal-
lenges and, at worst, are dangerous for lab personnel as 
well as the environment. Such encounters point to the 
fact that all labs must periodically review their policies, 
develop procedures, and conduct training for managing 
hazardous waste inventories.

Working for a company that removes hazardous waste 
from labs enables me and my staff  to witness the full spec-
trum of  chemical management practices. Although chemi-
cal storage practices continue to improve, we still see a 
number of  safety and/or regulatory violations, including:

Storage of  expired chemicals•	

Incompatible and reactive chemicals stored alphabetically•	

Oxidizing chemicals mixed with organic lab waste•	

Open containers kept in satellite storage areas between pours•	

Improper waste storage combinations•	

Poor record keeping•	

Unlabeled or poorly labeled secondary containers•	

Containers labeled with chemical notations rather than chemical names•	

We’ve seen sophisticated programs under the guidance 
of  chemical hygiene managers. Corporate and industrial 
labs are easier to control, since they tend to conduct 
repetitive processes that use defined sets of  chemicals. 
Research and, particularly, academic labs are less strin-
gent than other labs due to the number of  researchers, 

the broader range of  chemicals used, and the temporary 
nature of  student researchers. Occasionally, we see labs 
that have grown quickly and outpaced their chemical 
management procedures. 

Managing the chemical life cycle
The chemical life cycle spans three stages. The first is 

chemical inventory, which relates to the procurement, 
storage, and management of  chemicals before they are 
used; the second is the use of  chemicals in research or 
processes; and the third is post-use, which is when the 
chemicals or new compounds move to waste storage and 
removal.

Effective chemical life cycle management is centered 
on expiration dates, which must be noted when chemi-
cals arrive at the lab and tracked until they are removed. 
Chemical inventory management should be relatively 
easy since materials arrive in approved, labeled contain-
ers supported by paperwork. Nevertheless, a few factors 
challenge effective management.

One factor is that, in order to save money, many labs 
purchase chemicals in bulk. It is better to buy smaller 
quantities and turn inventory over more frequently, 
because old chemicals are potentially dangerous. An 
example of  a chemical with a short shelf  life is peroxide 
formers, such as diethyl ether, which can form explosive 
peroxides and subsequently become unstable. 

These and other chemicals require close tracking to 
avoid exceeding their expiration dates. Saving a percent-
age of  the cost reflects a false economy if  the materials 
remain unused and the lab has to pay a company thou-
sands of  dollars to remotely open the container and then 

MANAGING CHEMICAL 
LIFE CYCLES
INTEGRATED INVENTORY MANAGEMENT SYSTEMS INCREASE SAFETY AND REDUCE MATERIALS AND  
REMOVAL COSTS. By Richard D. Flaherty

“All labs must periodically review their poli-
cies, develop procedures, and conduct training 
for managing hazardous waste inventories.”

http://www.labmanager.com
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stabilize and dispose of  the chemical. Generally, the best 
practice is to have a centralized purchasing and inven-
tory process that purchases appropriate quantities for 
the organization, manages the inventory, and dispenses 
chemicals as necessary.

Chemical inventory storage is also an issue. Chemicals 
are occasionally stored alphabetically. Commingling incom-
patible but alphabetically sequential chemicals, such as ac-
etone and benzoyl peroxide, can lead to explosive chemical 
reactions. Compatible chemicals should be stored together 
within secondary containers or trays to sequester spills.

For the next two stages, once chemicals are removed from 
their original containers for use or waste storage, all labs should 
adhere to Title 29 of  the Code of  Federal Regulations, Section 
1910.1450, Occupational Exposure to Hazardous Chemicals in 
Laboratories, when labeling containers. This extends to smaller 
dispensing containers, such as isopropyl alcohol spray bottles, 
cleaning chemicals, and other materials that may or may not be 
part of  the research or production process.

A chemical hygiene officer should be designated, as required 
under the Code of  Federal Regulations, Title 29, Section 1450. 
He or she should be actively involved in the development of  
procedures, proper labeling of  containers, communications, 
and training of  lab personnel related to the proper manage-
ment of  chemicals. The chemical hygiene officer is ultimately 
responsible for ensuring that all regulations are met and that a 
safe management protocol is followed. The protocol must cover 
the full life cycle.

Waste management
Waste chemicals pose additional challenges in that 

they may no longer be in their original containers; their 
use in processes or research may cause the formation 

of  new compounds; and they are often mixed with the 
same chemical from a different batch (based on expira-
tion date) of  other compatible chemicals. Yet, some 
chemicals that would seem to be compatible are not. It is 
necessary to do a full evaluation of  the byproduct of  any 
mixture. For instance, not all oxidizers are compatible, 
and copper solutions mixed with sodium azide can form 
copper azide—an explosive.

Chemical waste oversight requires close management, 
well-established safe management protocols, effective 
communication, and frequent inspections. All accumu-
lation containers must have accurate labels and logs. 
We often find containers that are labeled with chemical 
formulas rather than names. Not everyone will under-
stand the chemical formulas, and first responders to an 
emergency must be able to quickly assess the hazard. 
Chemical names should always be used. The percentages 
of  the different constituents and the accumulation start 
dates should also be noted on the labels.

Also, containers should list the earliest expiration date 
from among all the chemicals in the mix. If  that changes 
because a chemical from an older lot is added to the mix 
as the container is filled, then the expiration date should 
be updated. This could move up the removal date and 
require expedited handling. Any container that is not 
properly labeled with its contents logged will require 
testing before removal, adding complexity and cost. 
All containers must be properly sealed between pours. 
We often see open containers with funnels left in them, 
which allows the chemicals to vent off.

Containers in the satellite accumulation area (SAA) 
must have only compatible chemicals in them to be 
secure, have secondary containers nearby in case of  a 
spill, and be clearly labeled. Once full, containers must 
be moved to the main storage area (MSA) and may 
be combined with other compatible waste. Generally, 
organizations have 90 days to remove chemicals from the 
MSA, unless, once again, the expiration date predates the 
projected disposal date. See the Code of  Federal Regula-
tions, Title 40, Section 262.34, for more information. 

A note here about lost inventory. We often find, es-
pecially in academic labs, caches of  old chemicals that 

	 Laboratory lecture bottle once contained hydrogen fluoride. 
When stored over two years, hydrogen fluoride reacts with the 
iron in the bottle and begins to form hydrogen gas. The hydrogen 
gas builds up over time to the point where the bottle can rupture.

“Expiration dates must be noted when  
chemicals arrive at the lab and tracked until 

they are removed.”
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have been stashed in a corner or closet and forgotten. 
Perhaps a researcher left or moved on to another project 
and did not dispose of  the chemicals; therefore, these 
abandoned chemicals have fallen off  the map. Any num-
ber of  bad things can happen, such as picric acid coming 
in contact with metal shelving and forming metal picrate, 
a highly unstable explosive. These lost chemicals need 
to be located, identified, and removed. This is certainly 
something that chemical hygiene officers should be on 
the lookout for and discuss with staff, and perhaps they 
can even organize “amnesty days” to encourage the dis-
covery and removal of  these waste chemicals.

If  containers are properly labeled and contain com-
patible materials, the removal company will know what it 
is dealing with and be able to efficiently (and cost effec-
tively) remove the chemicals for recycling or incinera-
tion. However, if  the containers are not properly labeled, 
include incompatible materials, or are unlabeled and 
unknown, the service provider will be required to test 
and/or stabilize the chemicals before removal, adding 
significant cost and complexity.

Taking control with a database
The most efficient way to manage chemical inven-

tories, waste storage, and waste removal is to rely on a 
digital tracking system. This is especially true when it 
comes to managing a central chemical storage area and 
inventories at multiple labs. 

At a minimum, the system should track all the key 
dates. It should note and update locations as they change. 
More sophisticated uses tie into purchasing systems, as-
sign cost center allocations, and allow multiple autho-
rized users to enable lab personnel to easily and quickly 
report chemical movements. Templates to make manage-
ment and Environmental Health & Safety (EH&S) pro-
gram reporting more efficient also should be included.

The most sophisticated databases include chemical 
profiling, are flexible, feature online distribution and 
Web reporting, and have direct links to waste removal 
companies in order to facilitate automated requests for 
removal pickup.

Many labs develop spreadsheet applications to manage 
their inventories. This is certainly a step in the right di-
rection but stops well short of  comprehensive life cycle 
management. Spreadsheets require researchers’ time to 
develop, and they are often quirky and only make sense 
to the designer. They often track inventory only from 
receipt through use and do not extend to waste manage-
ment. Many lack the ability to easily sort and search 
against expiration dates and other criteria. Spreadsheets 

	 An example of  poor packaging of  laboratory chemicals for 
disposal. Poor packaging can cause breakage. If  the materi-
als were not properly categorized and segregated, materials can 
potentially react.

Online shopping
for all products  
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are also generally stand-alone applications and do not 
have built-in reporting.

Moving to an in-house system built on a generic 
database can address some of  these issues but still 
requires time and expertise to develop the application 
and generally falls short on reporting and integration 
with other systems.

Chemical management software systems should 
provide comprehensive chemical inventory, hazardous 
waste, and compliance management support. New de-
velopments include online portals that handle in-house 
management of  the entire chemical life cycle and extend 
to waste disposal and reporting.

These systems list thousands of  chemical profiles that 
can be selected to make building the database easier, 
quicker, and more accurate—and the inventory safer. 
They are generally flexible enough to enable chemists to 
create new profiles or edit existing ones. These systems 
maintain accurate inventory details by generating a loca-
tion code that includes the container number, shipping 
name, drum size, shipping volume, waste codes, days-
in-location, and description. Profiled containers also 
include the profile number, profile status, and expiration 
date.

Ideally, chemical management databases can also be 
integrated with hazardous waste removal companies over 
the Internet to report full containers and containers that 
are ready for packing and pickup. With an integrated, 
accurate inventory management system, it is more cost 
effective for the removal company to generate Materials 
Safety Data Sheets (MSDSs) and packing lists for labora-

tory chemical packaging. An integrated management 
system also facilitates reporting back to the chemical 
hygiene officer in order to have a complete, auditable life 
cycle management report for each chemical that is used 
by the lab. 

Effective lab chemical management is a day-in, 
day-out affair. It requires constant attention supported 
by well-articulated, well-communicated procedures. 
Normal operating procedures should be examined and 
made safe. Any new process or chemical that enters 
the lab should be evaluated to ensure safe handling, 
storage, and removal. Comprehensive databases are 
helpful in identifying unexpected chemical compound 
reactions, either in use or in storage. A well-managed 
chemical life cycle program can significantly increase 
employee and environmental safety, as well as reduce 
materials and removal costs.

Richard Flaherty is Director of  CleanPack® Laboratory 
Chemical Services at Clean Harbors. He can be reached at fla-
hertyr@cleanharbors.com or by phone at 781-792-5118.

“It is better to buy smaller quantities and 
turn inventory over more frequently, because 

old chemicals are potentially dangerous.”

“Any container that is not properly labeled 
with its contents logged will require testing 

before removal, adding complexity and cost.”

To order :  714-578-6000
Fax: 714-578-6020
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Fluid Extraction and Containment System

Problem: For many years, research-
ers and facility engineers involved in 
pharmaceutical, biotech and industrial 
laboratory practices and design have 
sought safer waste fluid collection and 
containment systems. In many cases 
the aspiration (titration), containment 
and disposal of  waste fluids in the lab 
have been supported by the use of  
“home-made” vacuum trap systems. 
These traps are typically constructed 
from readily available silicone tubing 
and large carboys or other glass bottles 
connected directly to the lab’s central 
vacuum supply system (if  one is pres-
ent) and provide a means by which 
waste fluid can be extracted and cap-
tured prior to treatment and disposal. 
These systems usually lack any auto-
mated fluid monitoring capabilities 
and instead rely on human observation 
to circumvent spills, overflows and 
potentially hazardous chemical reac-
tions. Vacuum traps also pose potential 
risks of  large scale contamination to 
a facility’s central vacuum source if  
not properly monitored and filtered. 
Keeping track of  excess waste that ac-
cumulates in home-made traps is not 
only an important issue for technicians 
and laboratory managers concerned 
about their workplace safety but also a 
concern for facility engineers who are 
tasked with preventing these mishaps 
from happening in the first place. And 
now that many new laboratory build-
ings are being constructed without 
centrally plumed vacuum or gas 

sources, the challenge is two-fold: how 
best to support self-contained waste 
fluid extraction and how to maintain 
laboratory staff  safety?

Solution: It is more reliable and safe 
to use equipment that offers no hu-
man monitoring, total containment 
of  waste fluid and safeguards against 
overfilling. The VACUSAFE, manu-
factured by Integra Biosciences, offers 
laboratory technicians a safe and 
simple system for the aspiration, con-
tainment and disposal of  hazardous 
liquids. The system is an adjustable 
bench top vacuum pump (with a range 
of  about -300 mbar to -600 mbar) 
that pressurizes either a four-liter 
polypropylene or a three-liter glass 
bottle to create a vacuum supply that 
will simply, safely, and easily assist in 
the handling of  fluids. Not only is a 
benchtop system more easily main-
tained than the home-made devices, 

but more safety and convenience 
options are available for maximum ef-
ficiency and cleanliness. Bottles can be 
capped with either a lid that includes 
a level-sensing circuit (which prevents 
fluid overfilling) and quick couplings 
for fast and obvious tubing connection, 
or a more affordable lid with barbed 
tubing fittings without level detection. 
To protect against contamination and 
harmful vapors, a hydrophobic filter is 
installed at the pump outlet to ensure 
the pressurized air in the vacuum and 
pump is not harmful. The system even 
has an optional pump air-exhaust tub-
ing connector to prevent any contami-
nation of  the working environment. 

Included with the vacuum system 
is the VACUBOY hand operator, an 
ergonomic, time-saving tool to aspi-
rate liquid with the VACUSAFE. The 
VACUBOY can be fitted with a variety 
of  easily configurable single and 
multi-channel adapters to accommo-
date the myriad liquid storage vessels. 
For reuse, all of  the compatible equip-
ment, including the bottle, lid, tubing, 
connectors and hand operator are 
100% autoclavable and reusable.

For more information, go to  
www.viaflo.com or  
www.integra-biosciences.com

VACUSAFE Vacuum System
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Automating Dilute Solution Viscometry

Problem: Many bulk polymers, such 
as polyethylene terephthalate (PET), 
polyvinyl chloride (PVC) and nylon, are 
specified on the basis of  intrinsic viscosity 
(IV). This is because there is a strong and 
well-understood relationship between IV 
and molecular weight, a critical parameter 
that influences the thermal and mechani-
cal properties of  the polymer. Intrinsic 
viscosity is determined using the technique 
of  dilute solution viscometry (DSV), which 
is also used increasingly to study biological 
macromolecules such as hyaluronic acid, a 
constituent in a number of  pharmaceutical 
and personal care products.

DSV, as the name suggests, involves the 
measurement of  dilute polymeric solutions. 
Comparing the viscosity of  a solution of  
known concentration with that of  the pure 
solvent gives the relative viscosity data 
required for IV calculation. Traditionally, 
glass apparatus is used and data are derived 
by measuring the time taken for the solution 
or solvent to flow through a capillary under 
gravity.

This has a number of  limitations. Glass 
capillary viscometers are insufficiently 
sensitive to work at very low concentrations, 
so multiple measurements are necessary 
to provide data for extrapolation. Analysis 
times (including lengthy apparatus clean-
ing) are quite long and manual input rela-
tively high. Accurate temperature control, 
critical for precise viscosity measurement, is 
also a challenge. Finally, solvent consump-
tion and exposure can present problems 
since dissolution often demands the use 

of  expensive solvents with unfavourable 
environmental and/or toxicological char-
acteristics.

The Solution: Automation offers improved 
productivity, reduced manual input and the 
elimination of  Safety Health and Environ-
ment (SHE) issues associated with solvent 
exposure. However, with conventional glass-
ware the scope is limited. 

With this system, solvent is initially 
pumped through the two identical capillar-
ies. This baseline condition confirms cor-
rect operation of  the pressure transducers, 
which should both record the same pressure 
drop. Switching the injection valve loads the 
sample loop with polymer solution, which 
is subsequently pumped through the second 
capillary. During measurement, the pump is 
pushing solvent through the first capillary 
and polymer solution through the second at 
the same rate. Relative viscosity is therefore 
simply the ratio of  the two recorded pres-
sure drops.

The relative viscometer is sensitive enough 
to measure very dilute solutions so IV 
data can be generated from just a single 

measurement, accelerating testing. Solvent 
and solution are measured simultaneously, 
further streamlining analysis. The equip-
ment is cleaned by continuing to pump sol-
vent through the system after the polymer 
solution has been measured. By cutting the 
number of  tests performed and simplifying 
cleaning, solvent consumption and exposure 
are reduced.

Viscotek, a Malvern company, has devel-
oped a fully automated, temperature-con-
trolled system for DSV using this approach. 
Ideal for both QC and development appli-
cations, it delivers excellent precision and 
accuracy coupled with high levels of  safety. 
The Viscotek DSV system combines a dual 
capillary viscometer with an automated 
sample preparation and injection system to 
further simplify operation. Measurements 
are made according to ASTM approved 
Method D 5225-92 at temperatures as high 
as 150ºC, making the instrument suitable 
for more demanding applications such as 
polyolefin analysis.

For more information, go to  
www.viscotek.com

The Viscotek DSV system
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>> Award-Winning Technologies 
This year’s Pittcon Editors’ Choice Awards, which recognize 
the best examples of innovative and creative instruments 
showcased at the exposition and are selected by an 
independent voting survey of registered press members 
attending show, went to the following:

>> Silver iTOC-CRDS - Picarro and OI Analytical iTOC-CRDS is a turnkey 
13C), as well as total 

organic carbon (TOC).  The instrument, which works directly with solids, liquids, 
sludges and slurries, is an integrated, small and easy-to-use system that can either 
perform wet oxidation on the carbon content of aqueous solutions or combustion 
of solid/semi-solid organic materials to generate CO2. The Picarro isotopic analyzer 

13C  from the liberated CO2. This proven isotopic 
CO2 analyzer is based on wavelength scanned cavity ringdown spectroscopy 

13C precision as high as 0.2‰ (permil) in 

2 is introduced 

Wrapping Up Pittcon

attended and, from all accounts, delivered good information 
about new technologies and applications as well as rich 
and varied symposia, workshops, and poster and technical 
sessions. Preliminary numbers from the Pittcon organizers 
indicate conferee totals for 2009 up about 6.7% over last year.

>> Gold 
- inXitu, Inc.

needs to acquire and analyze diffraction data in a 
rugged compact case. A patented sample handling 
system minimizes sample preparation time, and 

available using laboratory-based systems, can now be 

third party applications.

>> Bronze Shimadzu

which is based on a new principle for 
measuring the size of nanoparticles using 
dielectrophoresis and diffracted light, to 
provide excellent reproducibility and the 
acquisition of stable data, particularly 

does not use scattered light, is free 
from physical restrictions and does not 
require the input of the refractive index 
as a measurement condition. As a result, 

nanoparticles simply and with high 
sensitivity, and is particularly effective 
for the analysis of single nanoparticles.http://www.qorpak.com/labmanager

Unique to Pittcon this year was “LabStars” 
- videotaped interviews with attendees 

Qorpak and Lab Manager Magazine. 
Soon be available on both web sites 
(www.qorpak.com and www.labmanager.
com), visitors can either see themselves 
(if they participated) or get a feel for the 
activity level and attendee response to 
this year’s event. Within the next month, 
Qorpak and Lab Manager Magazine will 
also provide video “author interviews” 
with Lab Manager Magazine writers - 
authorities in the industry whose articles 
and insights into laboratory management 
issues are well respected. Look for those 
on both web sites soon.

Video Collaboration

http://www.qorpak.com


Mass Spectrometry: Atmospheric Pressure Ionization Sources

Design for atmospheric pressure 
ionization sources came of  age in the 
late 1980s to provide a powerful ana-
lytical tool—the mass spectrometer 
—the ability to characterize analytes 
amenable to liquid chromatography as 
gas-phase ions removed from the liq-
uid. The motivating force behind such 
invention has always been the need to 
answer questions better and faster with 
tools that provide greater utility.

Problem: With all that is known 
currently, the transfer of  the ions 
generated at atmosphere into the 
vacuum system still requires artful 
and scientific consideration. Whether 
electrospray (ESI) for polar analytes or 
atmospheric pressure chemical ioniza-
tion (APCI) and atmospheric pressure 
photoionization (APPI) for less polar 
and neutral analytes, transfer inef-
ficiencies can develop losses requiring 
from 100 to 5000 molecules in the 
original solution to yield a single ion 
that is actually detected. The effi-
ciency is highly dependant on the flow 
rate of  the original solution as well 
as the chemical characteristics of  the 
molecules themselves.

Aerosol droplet dispersion remote 
from the ion entrance to the mass 
spectrometer and incomplete droplet 
desolvation play a major role in ion 
losses. Both behaviors are controlled 
by fundamental gas dynamic principles 
that can be modeled analytically and, 
using computational fluid dynamic 

models, reveal that the physical 
processes of  gas entrainment and 
recirculation dominate the trajectory 
of  the aerosols.

Solution: Control of  heat and gas dy-
namics are obviously important when 
transitioning reproducibly between 
the conditions amenable to ESI and 
the drier vapor environs needed for 
APCI and APPI. Low adsorptivity 
surfaces for reduced sample memory 
or persistence and drafting exhaust 
vapors after the aerosol is formed, are 
critical.

Essentially all manufacturers attempt 
to understand and employ similar 
physics as added instrument capabil-
ity. For instance, nitrogen gas is swept 
across the entering stream, which 
reduces contamination and declusters 
weakly held adducts. MDS/Sciex 
instruments’ Turbo V source allows 
ESI and APCI to be optimized in the 

same source using naturally occurring 
hydrophilic differences to allow time 
to heat or cool the source to provide 
optimum performance. Others, such 
as Thermo Electron’s Ion Max source, 
similarly rely on controlling heating 
and gas dynamics as well as position-
ing the exhaust or drain port directly 
across form the aerosol to minimize 
additional gas interaction.

The recent Xevo development from 
Waters, based on the industry stan-
dard Z-spray ion path design devel-
oped by Bajic found in many versions 
of  current sources, has refined the 
housing through the use of  specific 
materials, heating and gas dynamics 
to be optimized for specific ioniza-
tion modes. The easily unlatched and 
replaced housing provided designers 
the chance to avoid the necessity of  
making compromises to focus on what 
features worked best for each.  This 
new design, in addition to the stan-
dard atmospheric pressure ionization 
modes, supports novel techniques such 
as multimode ESCi® high speed mil-
lisecond switching between ESI and 
APCI and an atmospheric pressure gas 
chromatography (APGC) interface 
to perform high sensitivity GC in the 
same source used for LC.

For more information, go to  
www.waters.com.

Waters’ Xevo™ source 
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A O A C  A N N O U N C E S

C a l l  f o r

P o s t e r  P r e s e n t a t i o n s

P O S T E R  T O P I C  A R E A S

 Analysis of Foodborne Contaminants and Residues

 Analysis of Non-Foodborne Contaminants and Residues

 Botanicals and Dietary Supplements

 Detection and Measurement of Natural Toxins

 Emerging Issues in Food Safety and Security

 Feeds, Fertilizers, and Related Agricultural Topics

 Food Nutrition and Food Allergens

Microbiological Reference Methods

 Pharmaceutical Analysis, Authenticity and Safety

 General Methods, Quality Assurance and Accreditation

 Performance-Tested MethodsSM

 Graduate Research

Deadline for submission is
June 24, 2009.

To submit, visit www.aoac.org
and click on "2009 Call for Posters."

E V O L V E
A O A C  I S  L O O K I N G  T O W A R D S  T H E
F U T U R E  A S  W E  C E L E B R A T E  O U R

1 2 5 T H  A N N I V E R S A R Y

Thirty Symposia/Roundtables will be held in the areas of

 Dietary Supplements

 Agricultural Materials

 Disinfectants

 Chemical Contaminants and Residues in Food

 Food Allergens

 Marine and Freshwater Toxins

 Juice and Juice Products

 Agent Detection

 Mycotoxins

 Microbiology

Register now

and experience

our community

and the true

power of shared

knowledge.

http://www.aoac.org


MY PIPETTES HAVEN’T BEEN CALIBRATED IN A LONG TIME… 

1   Should I be concerned?  
Yes, you should. If your pipettes have not been calibrated recently, the 
quality of your results and the integrity of your data are questionable. 
Especially when resources are scarce, labs must be able to depend 
on the quality of their liquid handling processes, and cannot afford to 
repeat their tests or experiments or waste their materials. Maintaining 
regulatory compliance is another good reason to have a robust pipette 
calibration system.  
  

2  Why would pipette performance change over time?
Pipettes are high-precision instruments, even though not many 
people think of them in that way. A number of moving parts within 
each pipette can fail during regular use or as a result of damage from 
incorrect use. Mechanical failures can include leaky seals and O-rings, 
damage to the nose cone of the shaft, corrosion and contamination of 
the piston —to name but a few. 

3   Should I be worried about my data?
For sure. The longer the time since your last pipette calibration or 
performance verification, the greater the threat to your data integrity. 
A rational step would be to do an “as found” performance check on 
each of your pipettes. If a pipette is not performing to specification, 
all data collected since your last calibration with the failed pipette are 
potentially flawed.  

4   Is remedial action required? 
If your data integrity has been compromised, it is very likely that 
remedial action is required.  Determine what regulations you are 
subject to and consult the relevant guidelines and SOPs.  Of course, if 
any of your results are in doubt, you need to take action from not only 
a regulatory compliance standpoint, but also to ensure the enduring 
quality of your lab operations. 

5   Why did I allow so much time to elapse  
 before I calibrated my pipettes? 

Understanding how you got here is important in crafting an effective 
solution. Perhaps laboratory staff members find it burdensome to 
calibrate. Possibly your SOPs are not clearly documented and account-
abilities are vague. Or, if you outsource calibration, you may simply 
be having difficulty with the price or performance of your provider. 
Whatever the case, you now should determine the ideal calibration 
program for your lab to ensure pipette quality. 

6   What options are available for calibration?
There are many options for pipette calibration and the right choice 
depends on the relative importance of accuracy, precision, traceability 
and the volume range of the pipettes. Gravimetry, fluorometry, titra-
tion, single-dye photometry, and ratiometric photometry are all tech-
niques that can be utilized to calibrate your pipettes. Gravimetry, for 
example, offers good accuracy at high volumes but is problematic for 
low volumes and in difficult environments. Fluorometry and single-dye 
photometry provide good precision information but limited accuracy 
information.  Titration is typically time consuming and the results are 
subjective. Ratiometric photometry offers high levels of precision 
and accuracy. If utilized as a system with prepared reagents, a high 
performance photometer and data management software, it can also 
provide fast and objective results at all volumes. 

7   How often should I calibrate?
The appropriate pipette calibration interval depends upon several factors 
including the degree of confidence required in your results, the amount 
and type of use a pipette receives, and the accuracy and precision re-
quired for specific procedures. In some cases, pipette performance should 
be verified daily. In other cases, monthly or quarterly is sufficient. 
One solution many labs have implemented is to partner with an outside 
provider for annual calibrations, while also utilizing an in-house program 
to perform interim verifications. An internal system—typically less rigorous 
than a full calibration and easy to implement—enables you to ensure the 
quality of your ongoing operations whenever necessary. For instance, 
you may want to verify pipette performance before critical procedures, or 
when you suspect a mechanical failure of the pipette.
Also important is your target reliability level, which is determined by the 
quality mandate and established tolerances in a given lab. Your quality 
assurance objectives and the appropriate regulatory standards should also 
be taken into consideration when deciding on calibration frequency. 
While all of this may sound complex, there is expert guidance available 
from sources such as LHTalk.org, and other web-based discussion groups.

8   How do I prevent this situation from arising again?
You now need to implement a liquid handling quality assurance pro-
gram. This should include the appropriate procedures, training, and a 
clear accountability structure for enforcement. With a good calibration 
program in place, you’ll have greater confidence in your data, prevent 
the erosion of lab efficiency, and rest assured your processes are 
compliant and in control.

A. Bjoern Carle, Ph.D., is a Laboratory Applications Scientist at 
Artel. He can be reached at 207-854-0860 or bcarle@artel-usa.com.
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recover your  
investments
Selling on LabX is fast and effective!  If you have 
surplus or inactive equipment sitting idle, then 
it’s time to make room and recycle your assets 
for cash! Sell with affordable flat rate fees; No  
commissions or final value fees.

Register for free as a  1. 
LabX member.

Purchase LabX listing credits  2. 
to run ads. 

Select “Run an Ad” in the top  3. 
menu to begin entering  
your items. 

selling on labx 
it’s as easy  
as 1,2,3!

BUY & SELL EQUIPMENT   •   ONLINE AUCTIONS 
NEW PRODUCT INTRODUCTIONS   •   GREAT DEALS

Register today to run ads, bid in LabAuctions, or 
contact buyers and sellers. LabX showcases over 
190,000 listings of new, surplus, pre-owned lab 
equipment, and supplies. Visit LabX today and get 
the product you’ve always wanted NOW!

www.labx.com

For help getting started with buying or  
selling on LabX, we are always available:

1-888-781-0328 • 705-528-6888

http://www.labx.com
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Adam Equipment, Inc. 15 http://www.adamequipment.com
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Molecular Devices Corporation 41 http://www.moleculardevices.com/melamine

Motion Analysis Corporation 64 http://www.motionanalysis.com

New Star Environmental, Inc. 54 http://www.newstarenvironmental.com
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Vacuum Research Corp. 33 http://www.vacuumresearch.com

Waters 57 http://www.waters.com

Whitney Products Inc. 65 http://www.whitneyproducts.com/med2

CellTrak
CellTrak provides rapid and quantitative tracking of the motion of 
single cells captured using standard microscopy imaging modes.

CellTrak processes movie files of single to hundreds of moving 
cells and extracts measurements of their movements: Cell centroid 
movement (X,Y) vs. time, cell orientations vs. time and cell greyscale 
information vs. time.

Cells are typically recorded from a video adaptor on a microscope. 
Tools are provided for using different greyscale processing and edge 
detection methods as well as tools for editing the processed edge, 
centroid and path data. 

FEATURES
• Basic and Trigonometric Math Functions
• Scripting Capabilities (User Programs)
• Orientation Calculations
• Load and Merge Path Files

Visit us at ASM in Philadelphia,
May 18-20, Booth #104.

Present this ad for a free trial copy of CellTrak!
www.motionanalysis.com

707.579.6500
celltrak@motionanalysis.com

Morphology and Motility Assessment Software

MotionAnalysis.indd   1 3/18/09   12:45:54 PM
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403 Roberts Ave | Louisville, KY 40214
800-281-2278 | www.SalesmakerCarts.com

PC-294
Ferno Salesmaker - 294

Easy Loader
 Ferno Salesmaker - 289

One person can safely move up to 
400 lbs in and out of vehicles!

The Easy Loader has a 300lb load 
capacity with a 50” platform.

The PC-294 cart has a 150lb load 
capacity with a 27” platform.

Collapses to be only  9” tall.

Mention Lab 

Manager for 5% 

off your order!SONNTEK – “STAY FOCUSED”

Still the Best Selection of
Research Lamps Anywhere!

2 0 1 - 2 3 6 - 9 3 0 0
w w w. s o n n t e k . c o m
s o n n t e k @ a o l . c o m

KOREA LAB 2009 – June 5th-9th, 2009
KOREA LAB has be-
come THE event fo-
cused on laboratory & 
analytical instruments 
and R&D technologies 
in North East Asia.  
KOREA LAB attracts 
professionals from the R&D, biotechnology, pharmaceu-
tical, cosmetic, food and chemical industries.  

“Learn About Asian Laboratory Trends at KOREA LAB 2009”

This niche market has become a key issue in under-
standing the Asian laboratory industry this past year.  
A number of firms have been very successful in the 
process analytical instrument market versus other 
categories.  At KOREA LAB 2009, you will gain a great 
understanding of the current market trends.  

“More Opportunities by Expanding Your Reach”

KOREA LAB 2009 provides a one stop solution for the 
visitors and the exhibitors.  COPHEX2009 (International 
Cosmetic &Pharmaceutical industry), KOREA CHEM 
2009 (International Chemical Plant and Processing 
Show) and, KOREA PACK 2009 (Korea International 
Packaging) are concurrent exhibitions and would be a 
great opportunity for you to expand your market reach.
http://eng.korealab.org

Register today to run ads, bid in LabAuctions, or 
contact buyers and sellers. LabX showcases over 
190,000 listings of new, surplus, pre-owned lab 
equipment, and supplies. Visit LabX today and get 
the product you’ve always wanted NOW!

SPEND LESS. GET MORE. 
www.labx.com

BUY & SELL EQUIPMENT   •   ONLINE AUCTIONS 
NEW PRODUCT INTRODUCTIONS   •   GREAT DEALS
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PARTING POINTS 
Takeaways from this month’s issue:
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Investment Confidence, p.10
Highlights of our recent Lab Manager Magazine 2009 Investment Confidence Survey reveal the following top five 
confidence levels, from high to low:

Senior management understand/appreciates the role of R&D     75.5•	
Senior management is willing to make investments to achieve objectives     66.0•	
Investment in databases of research papers, patents, standards, etc.     62.8•	
Sufficient funds to maintain work space/environment     62.3•	
Support or attract the required funding for R&D initiatives     61.8•	

Achieving Laboratory Energy Efficiency, p. 16
Amory Lovins, chairman and chief scientist of Rocky Mountain Institute, calls energy efficiency “one of the 
highest-return and lowest-risk investments in the entire economy, no matter how low energy prices might go.” 
What labs can do to become more energy efficient include: 

Close the sashes of unused fume hoods•	
Turn off lights when the lab is unoccupied•	
Use small area lamps instead of overhead lights •	
Turn off computers and associated equipment overnight•	
Defrost refrigerators and keep one foot cleared diameter around them•	
Use stairs instead of an elevator •	

“Scientist” Stereotype, p. 20
Below are a few stereotypical characteristics of scientists that can work to your advantage as a lab manager:

Curiosity about how things work •	
Dogged determination when focused on solving a problem •	
Unfazed by failures (they are a fact of life in research and create new research opportunities) •	
Creativity and independent thinking •	
Comfortable and skilled in working on teams •	

Energy-Saving Exhaust Systems, p. 28 
Using state-of-the-art engineering techniques, controls, and exhaust fans, exhaust ventilation systems can to be de-
signed to optimize energy consumption by employing VAV technology on the exhaust side. Expected results include;

Annual energy savings is on the order of $0.50/cfm of total exhaust flow•	
Adding either wind sensors or in situ monitors can increase savings to $0.75/cfm per year•	
Savings with the wind sensors will vary depending upon local wind speed distribution•	
Greater savings for areas with lower mean wind speeds •	
Less savings for those areas with higher mean wind speeds•	

Integrating Laboratory Automation, p.42
Lab managers need to look at product life cycles to see where each product fits within a vendor’s plans and how it 
fits within the lab’s informatics planning. The following three elements are needed to reach an integrated labora-
tory automation goal:

Develop data interchange/communications standards •	
Laboratory management must take on the responsibility for laying down the policies and practices that provide the foundation for automation •	
Develop laboratory automation engineers who are trained in the science and technology of laboratory automation systems •	
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KSR®

= skilled lab staff
 some things always remain constant.

We specialize in:
■ Contract

■ Contract to hire

■ Direct hire

■ Executive search

■ Project management

■ Internship management

Being one of the most respected names in the scientific staffing industry is a distinction 

we don’t take lightly. It means always providing value to our customers. And then some. 

With Kelly Scientific Resources®, you get value you won’t find anywhere else.

When you’re looking to staff your lab, we make it easy. More than 80 percent of our 

staff are degreed scientists who understand your work environment and the types 

of professionals you need to be successful. Our proprietary database gives you 

access to candidates you simply won’t find anywhere else. And our relationships with 

scientific associations and leading industry publications expand our recruiting network 

exponentially.

We want to earn your trust. Contact your nearest branch by visiting kellyscientific.com 

or e-mailing us at scientific@kellyservices.com today.

W :: kellyscientific.com

E :: scientific@kellyservices.com

Kelly Scientific Resources, A Business Unit of Kelly Services®

An Equal Opportunity Employer  © 2009 Kelly Services, Inc.  U0145

kellyscientific ■com
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Vibration Isolation Undercounter Refrigerator Vacuum Chambers

Laboratory Ovens

Vibration-Free Platform provides a portable 
isolation system wherever you need it.

Starting at $2,166

Vibration-Free Workstations come in many 
standard sizes and top materials.

Starting at $1,704

Space-Saver models are only 15” wide yet 
provide 3.0 cu. ft. capacity and include three 
full-depth adjustable shelves. Temp. range: 
1° to 6°C. Many other models available.

Starting at $1,255

Many standard sizes and materials.
Starting at $1,255

Dozens of models available. Large-capacity 
forced-air oven (shown) provides stable 
heating to 220°C.

Starting at $5,017

Vacuum Cleaners

Many standard models, including the 
portable ULPA-fi ltered MicroVac above.

$955

Pass-Throughs

BioSafe™ Pass-Through Chambers 
feature no-lip, no-seam design for easy 
sterilization.

Starting at $8,578

Laminar Flow Hoods

Modular Cleanrooms

Vertical Laminar 
Flow Station 
includes PLC control 
over motorized 
shield, FFU and 
lighting to meet 
Class 100 standards.

Starting at $5,970

your specs!

antimicrobial surfaces for aseptic processing

BioSafe™ Aseptic Cleanroom

Convert any space into 
a clean, aseptic facility

Desiccators

SmartDesiccator automates N2
maintain setpoint humidity level (ambient to 
0%RH). Seconds to set up and program! 

Starting at $821

Garb & Parts Dispensers

Stainless steel dispenser is ideal 
for loose gloves, hair nets, shoe 
covers. 

Starting at $1,248

Three-bay acrylic wall-mount glove 
dispenser accommodates multiple 
glove sizes or materials.

Starting at $235 
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