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Who Were the Big Winners  
in Orlando?  
This year’s Pittcon saw many great new 

product introductions. The one that 

impressed editors the most? That would 

be Waters’ ACQUITY UPC2™ System, which 

was unveiled to the press March 12 and 

took home the 2012 Pittcon Editors’ Gold 

Award for the best new product at the 

2012 Pittsburgh Conference on Analyti-

cal Chemistry and Applied Spectroscopy. 

The system introduces a new form of 

chromatography—“ultra-performance 

convergence chromatography”—meant 

to push the boundaries of reverse phase 

liquid chromatography (LC) and of gas 

chromatography (GC) separations while 

offering a replacement option for normal 

phase chromatography. Bruker also had a 

strong showing at Pittcon this year, picking 

up the 4th Annual Reader’s Choice Award 

for Gas Chromatography Products for its 

new GC-MS platform, SCION TQ.™ The 

SCION TQ also snagged the 2012 Pittcon 

Editors’ Choice Silver Award. Those are just 

two of the exciting products introduced this 

year in Orlando. Next month we will recap 

all the noteworthy new products announced 

at Pittcon 2012 in our May 2012 issue. 

Be sure to check out the technologies that 

could be gamechangers in your lab.   
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 John K. Borchardt 
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Performance and productivity expectations for the modern laboratory have never been higher. Test results must be accurate, 
timely and provided in the most cost-effective way possible. Fortunately for lab managers, barcode and related automation 
technology has advanced to meet these heightened expectations. 

 Bruce R. Wray
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When it comes to chemical inventory management, many organizations still use spreadsheets to track material in the lab. This 
is a viable solution when there are a limited number of chemicals to track and manage, but anytime the number reaches the 
hundreds or thousands of containers, tracking becomes very difficult. 

 Jon Webb

34 Improving Sustainability  
Many companies have made the decision to improve the sustainability of their operations, facilities, and products. They are 
doing so in response to a variety of pressures, including shareholder demand, employee interest, the potential for cost savings, 
and customer inquiries. 

 Matthew Gardner and James McCabe
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38 Feeling Sleepy?  
Wherever animal surgeries are performed, anesthetic agents pose a potential exposure concern. Learn about the most com-
monly used agents, their health effects, signs and symptoms of exposure, how to determine if your anesthesia operations 
present exposure concerns and, finally, what to do to minimize or eliminate exposures. 

 Vince McLeod

Saving Energy, Saving Money
Sustainably-designed labs are especially important because laboratories are inherently high-energy users. They use anywhere 
from three to ten times the energy per square foot when compared to an office building—making labs less environmentally 
friendly and more cost prohibitive than other buildings. 

Sara Goudarzi

60

Perspective On: A Biofuel  
Research Laboratory 
For the past ten years, Christopher Perkins has served as laboratory director at the Center for Environmental Sciences and 
Engineering at the University of Connecticut. In response to strong faculty interest in biofuel production from waste vegetable oil 
and other nonagricultural stock, the scope of the lab has been broadened.

Bernard Tulsi
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Springtime… Green time
Here in my neck of the woods in Northwestern New Jersey, spring arrived weeks ago, which the 
early and abundant forsythia flowers outside my office window testify to. No guarantee, how-
ever, that we won’t see snow on Easter. But because of their regularity, these wacky weather 
patterns are no longer noteworthy, and the public’s reaction (based on my conversations with 
folks at the post office and bank) seems equally blasé. But climate change and its presumed 
causes remain a big concern within the scientific community—both in terms of research and 
sustainable lab design. 
This being the April issue of Lab Manager Magazine, we turn our attention to issues of energy 
efficiency and environmental responsibility. To that end, our cover story this month looks at 
Lawrence Berkeley National Laboratory’s (LBNL) Molecular Foundry laboratory. Completed 
in 2006 with the goal of achieving a U.S. Green Buildings Council LEED Silver rating, the lab 
went beyond expectations and received a LEED Gold rating though various measures, including 
minimizing energy use and rightsizing. According to Paul Mathew, staff scientist and leader of 
the Commercial Building Systems Group at LBNL, “The interesting fact is that often there are 
really good efficiency opportunities in laboratories. What you want to focus on are the big things 
like ventilation. It is obviously a little more complicated, but there are very well-tested, proven 
solutions to reduce energy use for labs.” Turn to page 10 to learn a whole lot more.
Sustainability is also the message of this month’s Technology & Operations article on page 34, 
which looks at a how performing a life cycle analysis (LCA) on key laboratory technologies 
can help “to quantitatively determine the energy and greenhouse gas impacts of a product, 
from its manufacture through its useful lifetime and to its ultimate disposal at the end of its 
life.” End users of these technologies can apply the knowledge gained from that analysis to 
their own sustainability goals of reducing energy consumption and minimizing environmental 
risk. Echoing another “green” theme is this month’s Perspective On article (page 60), which 
examines the challenges and business strategies of two biofuel research labs that, despite fac-
ing “the slings and arrows of environmentalists, food producers and even applied economists,” 
soldier on to find ways to improve production techniques and cost-effectiveness. Christopher 
Perkins, lab director at the Center for Environmental Sciences and Engineering at the University 
of Connecticut and Dr. Sabrina Trupia, assistant director of biological research at the National 
Corn to Ethanol Research Center (NCERC) in Edwardsville, Ill., both see growing opportunities 
in their field despite the obstacles. 
Unrelated to the “green” message, but equally important, is this month’s Lab Management 
article on how to efficiently source the very best job candidates. With a manager’s time more 
precious than ever, it’s important that the hiring process be as streamlined and effective as 
possible. Turn to page 22 for John Borchardt’s six strategies to help you better focus your efforts 
in finding well-qualified candidates.
For those of you who attended our Lab Manager 2012 Bootcamp last month at Pittcon, I hope 
it proved valuable and you returned to your labs with stronger and more positive communica-
tion skills. For those who stopped by the Lab Manager booth, thank you. We appreciate your 
feedback and support.
Happy springtime,
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SAVING ENERGY, SAVING MONEY

In 2002, when Lawrence Berke-
ley National Laboratory (LBNL) 
in Berkeley, California, decided 
to build the Molecular Foundry 
laboratory, they employed the help 
of  Steve Greenberg, an in-house 
energy management engineer.  

His role was to review designs, 
go through punch lists, look over 
construction quality control and 
perform submittal reviews, among 
other duties. This was no easy task, 
as LBNL had set specific sustainable 
design goals for design and construc-
tion of  the new lab. Among these 
goals were achieving a U.S. Green 
Buildings Council (USGBC) Lead-
ership in Energy and Environmental 
Design (LEED) Silver rating, mini-
mizing energy use and rightsizing.

“It was our first time going through 
the LEED certification process, and we 
learned a lot along the way,” he says. 

Sustainable design labs are especial-
ly important because laboratories are 
inherently high-energy users. They 
use anywhere from three to ten times 
more energy per square foot than an 

office building does—making labs less 
environmentally friendly and more 
costly to operate than other buildings. 

“If  you look across the U.S., the 
average site energy for an office 

“[Labs] use anywhere 
from three to ten times 
more energy per square 
foot than an office  
building does.”

The Molecular Foundry at the Lawrence Berkeley National Lab is a Department of  Energy 
User Facility charged with providing support to nanoscience researchers in academic, government 
and industrial laboratories around the world. The Foundry provides users with instruments, 
techniques and collaborators to enhance their studies of  the synthesis, characterization and 
theory of  nanoscale materials. Photo courtesy of  Lawrence Berkeley National Laboratory.

saving energy,  
saving money
THE BEST LABORATORY ENERGY EFFICIENCY 
STRATEGIES FOCUS ON THE BIG THINGS FIRST
by Sara Goudarzi
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SAVING ENERGY, SAVING MONEY

building is about 93,000 Btus per square foot per year,” 
says Paul Mathew, staff  scientist and leader, Commercial 
Building Systems Group at Lawrence Berkeley National 
Laboratory. “Laboratories use anywhere from 300,000 to 
800,000 Btus per square foot per year.”

“The interesting fact is that often there are really 
good efficiency opportunities in laboratories,” Mathew 
says. “They’ve been somewhat overlooked because the 
energy-efficiency community wanted to focus on the big 
parts of  the pie, such as office and retail buildings and 
schools—there are hundreds and hundreds of  thousands 
of  those kinds of  buildings.”

Additionally, because of  the health and safety require-
ments that are inherent to labs, many saw labs as difficult 
sustainability projects to tackle. And when efforts were 
made to design greener labs, the focus often fell on easier 
and noncontroversial items, such as lighting—which 
tend to be a small portion of  the problem in terms of  
energy efficiency in laboratories.

“What you want to focus on are the big things like 
ventilation, and of  course that could be more involved,” 
Mathew says. “You [have] to make sure that any changes 
you make aren’t going to compromise health and safety. It 
is obviously a little more complicated, but there are very 
well-tested, proven solutions to reduce energy use for labs.” 

Ventilation
Labs are almost like big wind tunnels and have very high 

ventilation requirements. A typical office building might 
require only one air change per hour. A lab, however, could 
need anywhere from six to 15 air changes per hour, and 
when the air is brought in, it needs to be heated or cooled, 
moved throughout the space and then thrown right out. 

In contrast, in an office building or a school or other 
types of  public facilities, one can recirculate the air 
while adding a slight bit of  fresh air with each cycle.  

Ventilation, therefore, offers the biggest opportunity to 
those who want to make their labs greener. 
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SAVING ENERGY, SAVING MONEY

“The first step is to reduce the ven-
tilation to the lowest safe level possible 
for both occupied and unoccupied 
spaces,” says Otto Van Geet, principal 
engineer, National Renewable Energy 
Laboratory. “The second would be to 
have a variable air volume system so 
that you can adjust the ventilation rate. 
This is required by code for most labs 
now. That goes hand in hand with the 
first item—you reduce ventilation lev-
els when it’s unoccupied or if  the [fume 
hood] sash is closed.”

Greenberg, the engineer of  record 
and the architect all worked together 
to ensure that they incorporated vari-
able air volume system designs for the 
Molecular Foundry lab.  

“The combination of  the variable air 
volume lab space scheme—of  which 

 LBL Molecular Foundry, Building 67, Materials Sciences. Photo courtesy of  
Lawrence Berkeley National Laboratory.
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SAVING ENERGY, SAVING MONEY

variable air volume hoods are a subset—and active pressure 
controls resulted in safer laboratory spaces as well as more 
energy-efficient space,” Greenberg says of  their design. 

Next, the air needs to move as efficiently as possible 
in order to minimize fan energy use. Typically, this is 
achieved with larger ductwork and air handlers. And last, 
designers also take into account the climate in which 
the lab is located, as there may be opportunities to save 
energy based on specific locales.

“In most climate types, consider energy recovery,” Van 
Geet says. “For example, I’m in Denver, Colorado. When 
it’s cold here we exhaust 70-degree air from the labs. You 
can take some of  that energy and capture it and re-use it 
to precondition the outside air.”

“Last, have the thermal condi-
tions as broad as possible. Don’t 
try to control things in too tight a 
temperature or humidity, because 
that involves excess energy also,” 
Van Geet adds. 

Plug loads
Plug loads are another major 

source of  energy use in labs. In 
offices, computers, printers and the 
like use up about one watt per square foot. This number 
keeps dropping as companies make the switch to laptops 
and more energy-efficient monitors. In contrast, labora-
tories have much higher plug loads. 

“In a chemical laboratory, it can be three to four watts 
per square foot,” Mathew says. “Bio labs can go up to 
seven to eight watts per square foot at peak, and physical 
labs can go up to 15 to 20 watts per square foot.”

In addition, any heat that results from the energy use 
of  the equipment needs to be cooled, which in turn re-
quires additional energy. Also, because of  lab schedules, 
equipment can run round the clock—so although the 
lights could be shut off  at night in a lab, the air handling 
and cooling systems typically need to be on most of  the 
time due to ventilation requirements for safety.

“Obviously you want to pick the most efficient equip-
ment possible that meets your needs,” Van Geet says. “So 
if  you can get a more efficient biological safety cabinet 
that uses less energy than other biological safety cabi-
nets, that’s important, and obviously you’d do this for all 
the instrumentation. So minimizing plug loads where 
possible is important.”

“It’s sort of  like the early days when Energy Star 
changed how a lot of  things are built; people are starting 
to pay attention to that, so it’s getting better, but it’s got 
room for improvement,” adds Van Geet. 

Rightsizing
The design team of  the Molecular Foundry lab con-

sulted the Labs21 Environmental Performance Criteria 
as well as the steps for achieving LEED Silver status for 
new construction. 

“There are a number of  useful procedures that one 
goes through that help make the design better, and I would 
say the number one thing there was the rightsizing pro-

cess,” Greenberg says. 
Overestimating loads means that 

a designer will oversize the cool-
ing systems, fan systems, electrical 
systems and much more.  

To avoid oversizing, Greenberg 
and other team members looked at 
comparable laboratories, measured 
the actual equipment loads at those 
labs and used those as a basis to 
determine appropriate loads at the 
Molecular Foundry lab. 

“Less oversizing not only reduced the initial cost, but 
it also reduces operating cost,” Greenberg says. 

“In some cases, plants are so oversized that they can’t re-
ally run effectively at all. So going through the rightsizing 
process can pay multiple dividends, and we saved some-
thing like $3 million on that building’s first cost by down-
sizing the mechanical and electrical systems to something 
more likely than some fantastically high number.”

Commissioning
Commissioning, or the process of  ensuring that the 

building actually performs to design and operates the 
way it is intended to, is another important design aspect 
of  a green laboratory. Putting aside 0.5 percent of  the 
construction cost for commissioning can reduce yearly 
operating costs. 

“It’s relatively new,” Greenberg says. “It was less formal 
before. When buildings were built, the factory start-up 
people would come through and start up equipment, and 
then the test and balance people would come through 
and make sure that the design flows and temperatures 
could be met.

“Ventilation … offers the 
biggest opportunity to 
those who want to make 
their labs greener.”
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“Commissioning is about all that. But more important, 
it’s about how a building operates under the full range 
of  conditions when you’re operating far from the design 
point in terms of  weather and internal loads.”

There’s a whole set of  procedures that one needs to go 
through to check all that, and it’s important to do that not 
only initially. Because buildings don’t stay working prop-
erly all by themselves, there also needs to be some follow-
up to ensure that they continue to do so, he explains. 

Overall environmental footprint 
By the time the Molecular Foundry laboratory was 

built, it achieved a USGBC LEED Gold rating. The 
six-story, 89,224-square-foot laboratory building and 
the 6,468-square-foot, two-story utility plant employed 
a variable air volume system scheme. Other energy-effi-

ciency measures included premium efficiency chiller and 
boiler plants, premium efficiency motors and variable-
frequency drives throughout the HVAC system, lower-
than-conventional air handler filter and coil airflow face 
velocities, and more. 

“Certainly for lab buildings, focusing on an efficient 
design makes a huge difference and results in a much 
smaller [environmental] footprint,” Greenberg says. “On 
the cosmic scale of  buildings, the amount of  lab space 
out there compared to total space is not huge, but they 
do consume a disproportionate share of  energy, so it’s 
well worth focusing on it.”

By reducing the energy required to run any facility, 
one can reduce the environmental impact related to car-
bon, sulfur and nitrogen emissions, Van Geet adds. 
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 Building Metrics for the Molecular Foundry. 

7L A B S  F O R  T H E  2 1 S T  C E N T U R Y

The gas usage is higher than predicted for at least 
three reasons. First, the heating plant is providing false 
loading of the chiller plant (see above). Second, there 
is more re-heat energy used than estimated in design. 
Third, the efficiency of the plant is lower than expected 
because of a manufacturer-specified mixing tank between 
the primary (boiler) and secondary (buildings) loops of 
the heating water system. This tank mixes the cool water 

returning from the building with hot supply water from 
the boilers, and the temperature of the water returning 
to the boilers is almost always too high for the boilers to 
operate in condensing mode. The solutions to the three 
reasons described above (respectively) are to eliminate 
the false loading (see above pony chiller project); re-com-
mission	the	buildings	to	minimize	re-heat	requirements;	
and, with minor re-piping, convert the mixing tank into a 

Table  2 . Bui ld ing Metr ics  for  the Molecular  Foundry
System Key Design Parameters Annual Energy Usage  Annual Energy Usage 
  (based on design data) (based on meter readings)

Ventilation Supply= 0.71 W/cfm 16.2 kWh/gsf (3) 
(sum of wattage of all the  Exhaust = 0.40 W/cfm 
supply and the exhaust fans) Total = 1.1 W/cfm (1)

 (1.1 cfm/gsf; 2.0 cfm/net ft2  
 and 3.8 cfm/gsf of labs)(2)

Cooling plant 525 tons, 0.6 kW/ton 9.9 kWh/gsf (4) 12.9 kWh/gsf

Lighting 1.18 W/gsf weighted average  5.3 kWh/gsf (5)

Process/plug 2.5 W/ft2 weighted average 10.3 kWh/gsf (6)

Heating plant 4 @ 1.7 million Btu/hr,   69,000 therms (77 kBtu/ft2/yr) (7) 187,509 therms (210 kBtu/gsf/yr) 
 94% efficiency

Total   41.8  kWh/gsf/yr  46.2 kWh/gsf/yr 
  (estimate based on design (estimate based on total 
  data for electricity only) metered building usage)

  143 kBtu/gsf/yr for  158 kBtu/gsf/yr for 
  electricity only (8) electricity only

  220 kBtu/gsf/yr for  368 kBtu/gsf/yr for 
  electricity and gas electricity and gas

  $3.50/gsf/yr estimated annual $4.81/gsf/yr annual cost 
  cost for electricity and gas. for electricity and gas (9)

Notes:  

1. 147 hp (supply) x 746 W/hp/(155,000 cfm (supply) + plus 75 hp (exhaust) x 746 hp/139,000 cfm (exhaust) = 1.1 W/cfm. (Note that in this case study brake 
rather than motor hp was used in the calculations). 

2. 100,000 (total cfm based on exhaust)/89,224 gsf = 1.12 cfm/net ft2; cfm/50,985 net ft2= 1.96; cfm/26,580 net ft2 of labs = 3.76. (Note: Two of the building’s 
exhaust fans, totaling 39,000 cfm, are return fans, so they were subtracted in calculating exhaust cfm; therefore, the exhaust total used is 100,000 cfm.) 

3. 0.40 W/cfm x 139,000 cfm/ gsf (exhaust) + 155,000 cfm/ gsf x 0.71 W/cfm (supply)/89,224 ft2 x 8760 hours/1000 = 16.2 kWh/ gsf (30.5 kWh/ net ft2). 

4. 0.6 kW/ton x 525 tons x 2,890 hours/89,224 gsf = 9.9 kWh/gsf (assumes cooling runs at equivalent full load for 33% of the hours in a year). 

5. 1.18 W/gsf (weighted average) x 1820 hours/1000 = 5.33 kWh/ gsf (assumes that lights are on 87.2 hours/week). 

6. 2.46 W/ gsf (weighted average of 6.1 w/ ft2 in lab areas and 2.2 w/ ft2 in non-lab spaces) x 0.80 x 5256 hours/1000 = 10.34 kWh/ gsf (assumes that 80% of all 
equipment is operating 60% of the hours in a year). 

7. The annual energy usage for heating is based on design load and climate data. 

8. Estimated data are presented in site Btu (1 kWh = 3412 Btu). To convert to source Btu, multiply site Btu for electricity by 3. [Note: Berkeley, CA, has approximately 
2862 heating degree-days and 142 cooling degree-days (based on San Francisco, CA, weather data).] 

9. Design and metered usage based on 2010 rates of ca. $0.07 per kWh and $0.75 per therm.

Note: Gross ft2 (gsf) calculations excluded the utility building.
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Bottom lines and future trends
Once a lab has gone through a 

checklist tackling the major energy 
draws in the design, there are other 
measures that could prove useful in 
increasing energy efficiency. Exten-
sive daylight throughout a lab could 
save some energy that’s typically 
associated with lighting and cool-
ing. Green chemistry, or chemicals 
and processes that reduce the use or 
generation of  hazardous substances, 
could also prove beneficial. 

“Another nice trend is that some 
experiments are being done a little bit 
more in the simulation environment—
on the computers—and a little bit less 
on the benchtop and in the fume hoods, 
where there’s more environmental im-
pact. That’s just an emerging trend, but 
it certainly reduces chemical use and 
the environmental footprint associated 
with it,” says Van Geet.

“Once you’ve minimized the en-
ergy use to the lowest level possible, 
have the buildings be solar-ready; 
what that means is maximize the 
unshaded roof  area for installing 
photovoltaics,” he adds. 

All such improvements lower oper-
ating costs, Van Geet says. “If  you’re 
saving energy, you’re saving money.”

Mathew agrees. “It’s kind of  a 
no-brainer from that aspect. On large 
university campuses, laboratories may 
only be 20 percent or less of  the floor 
space, but they can be [responsible 
for] 40 to 50 percent of  your total en-
ergy bill. If  you want to control your 
energy costs, you’ve got to employ 
energy-efficiency [strategies].

Moving forward, it’s important to 
invest not just in technology but also 
in education and awareness. 

“The big challenge in the energy 
efficiency in buildings is getting over 
the perceptions of  risk and getting 
more people to implement efficien-
cy,” Mathew says. “People are scared 
about lawsuits.

“What’s changed in the last few 
years … is that the more people 
begin to use commercially available 
but underutilized technologies, the 
more you can bring those stories out, 
publish case studies, show good user 
experiences [and] then you begin to 
get that snowball effect where some-
thing that was a niche application 
then becomes more mainstream.”

Sara Goudarzi is a freelance writer 
based in New York City. Her website is 
www.saragoudarzi.com.

“Moving forward, it’s 
important to invest not 
just in technology but 
also in education and 
awareness.”
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Digital Manners:  
e-Mail etiquette tO  
get the Best results  
in YOur laB
By Sue Hershkowitz-Coore   

Be sure to attend Sue Hershkowitz-Coore’s Lab Manager Academy webinar, “Digital Manners: e-Mail Etiquette to Get the Best Results in YOUR 
Lab,” on Wednesday, May 2nd, or afterwards at www.labmanager.com/emailetiquette to watch the archived video.

“It was best of  times... it was the worst 
of  times...” That Charles Dickens 
quote from long ago perfectly de-
scribes our ability to communicate 
virtually today. We can communicate 
quickly but not always well.

Content—your expertise—isn’t the 
issue, rather it’s the intent—the tone 
—that is the challenge because it is 
so often misunderstood. Research 
conducted at New York University 
indicates that we should expect that 
our messages will be misunder-
stood. Why? We don’t give others the 
benefit of  the doubt when we read 
their emails, yet because we hear 
our voice in our own heads when 
we compose our emails we believe 
we are fully clear and that everyone 
understands what we intend. (It also 
has something to do with being a bit 
self-focused.) 

Attending to digital manners is 
smart business because it helps oth-
ers give you the results you want. 
Not paying attention to the nuances 
of  email etiquette is equal to going 
to the grocery store in boxers. (Stick 
with me on this!). You’re fully cov-
ered so you should be able to run 
in and get what you want, but what 
you’re doing causes a distraction and 
makes it more difficult for others to 
give you the best results. 

Here are three common email eti-
quette mistakes:

1. Beginning your email by telling 
people they are wrong. Starting off  
your email with, “I don’t agree that 
it is a good idea to...” may be direct 
but it isn’t going to win friends or 
boost morale or productivity. At the 
very least, show respect for their 
thoughts and start with, “Thank 
you for your suggestions.” Remem-
ber, we get back what we give out.

2. Thinking that efficiency is more 
important than effectiveness. It 
may be quick and easy to send a 
blunt response, but brevity—not 
bluntness —is key. And don’t hide 
behind the “this is who I am and 
they’ll just need to accept me for 
what I am because I’m very busy 
and can’t be bothered with fluff ” 
game. They’re busy too and we’re 
not talking about fluff. We’re talk-
ing about common email courtesy. 
A few extra words to make your re-
quest or response more appealing 
may be the most selfless and selfish 
thing you can do. Help others want 
to give you the best result.

3. Using words that make the recipi-
ent feel stupid. Most words that 
end in ‘”-ly” are misinterpreted by 
email readers. Consider words like: 
Obviously (everyone else knows this), 

evidently (if  it is, why do you need 
to repeat it?), basically (do you need 
to dumb it down for them?), honestly 
(what was everything else?) are an-
noying to read. Often recipients 
can’t even verbalize what about the 
email was so bothersome to them, 
yet they have a sense of  being pa-
tronized or talked down to. (You 
may think this is hogwash but really, 
it isn’t about you.... it’s about your 
reader giving you the best results!) 

Focus on helping the other person feel 
safe and smart doing what you want and 
you will not only convey your expertise 
more successfully and get best results, 
you’ll also enjoy greater productivity, 
less stress and a sweeter work day. It tru-
ly is the best of  times, if  you make it so.

An internationally recognized commu-
nications expert with multiple degrees 
and honors from prestigious universities, 
Sue Hershkowitz-Coore helps audiences 
increase their profitability, professional-
ism and productivity through improved 
communications. Sue has authored Power 
Sales Writing (McGraw-Hill) and How 
to Say It to Sell It! (Prentice Hall/Pen-
guin) and has been quoted in USAToday, 
CEO Insights and Selling Power. Sue is a 
past officer and board member of  the Na-
tional Speakers Association and a founding 
member of  Meeting Professionals Interna-
tional’s Women’s Leadership Initiative. 
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Discover more time for research. Discover a better way to work.  

Discover Unity Lab Services.

Our customized programs simplify laboratory service and support into a 

single solution to increase efficiency, reduce costs and improve productivity.

Focus your resources on innovation, not service, and rely on our service 

professionals to deliver the support you need, when you need it. 

Let our expertise complement yours.
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Many job seekers still know 
how hard it is to get hired.

There’s no doubt that certain worker 
populations continue to feel the pres-
sures and competition of  finding employ-
ment. Nearly every global industry, after 
all, continues to evaluate their workforce 
strategies in the face of  extreme demands 
for productivity and efficiency.

But as a hiring manager in the scienc-
es, your reality may be very differ-
ent. You probably have several great 
openings. Your bulleted list of  quali-

fications is probably long and the po-
sitions probably demand people with 
very specific experience.

And yet you just can’t find them.

I’m not going to talk here about the 
talent shortage in high-tech fields, 
which obviously flies in the face of  
job dearth in other areas. This talent 
gap is complex and so are the solu-
tions to closing it.

But assuming you’ve come to terms 
with how difficult it can be to source 
the best people for your company, 

you’d probably love to just over-
come these challenges and move on. 
It will take not just simple tweaks to 
the candidate search process, but the 
adoption of  an entirely new way of  
thinking about how you hire.

Be open to that change, however, and 
you could find yourself  exposed to a 
new world of  talent. You’ll also begin 
positioning yourself  as an employer 
of  the future who understands how 
much the talent game has changed—
and you’ll know how to play it so that 
you’re always ahead of  the competi-
tion when it comes to hiring the best.

That brings us back to “job descrip-
tions.” It’s appropriate for a manager 
to conceptualize job requirements. 
But how useful is a rigid set of  qualifi-
cations when job descriptions can be-
come obsolete the moment you write 
them? This is especially true in high-
tech fields like the sciences where 
technology and cross-collaboration 
make business move at warp speed. 
Take six or more months to find the 
right person, and you might realize 
that your expectations for a certain 
position have completely changed.

TITLE XXXXXXXXXXXXX  

A NEW APPROACH 
TO HOW YOU HIRE

SCIENCE MATTERS 
LATEST TRENDS SHAPING THE SCIENTIFIC WORKFORCE 

By Alan Edwards

“How useful is a rigid set 
of qualifications when job 
descriptions can become 
obsolete the moment 
you write them?”
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A more effective candidate search re-
quires getting past the job rhetoric. The 
best scientific talent and the skills they 
bring to the table are now as fluid as your 
business. They are savvy social network-
ers, sharing their expertise with col-
leagues around the world as the indus-
try shifts to a more collaborative model. 
Many seek contract positions by choice 
with an array of  companies, amassing 
dynamic skills along the way that aren’t 
easily categorized but nevertheless very 
relevant to your organization. Continue 
to put too much stock in job descriptions, 
however, and you can expect to continu-
ally miss out on opportunities to hire 
from this forward-thinking labor pool.

This points us to another overarching 
theme of  candidate sourcing today and 
in the future—that it’s really about peo-
ple, not a list of  duties. Jobs will always 
change. The one consistent factor is the 
people who make up your workforce. In 
the hypercompetitive global market of  
the future, who your employees are and 
what they know will also become the 
biggest driver of  your organization’s 
success, making it even more critical for 
you to nail the hiring process. 

Yes, you’ve got to make sure your 
workforce is technically proficient. But 
just know that the whole picture will 
have a profound impact on how jobs 
get done. It’s no wonder that in the lat-
est workforce survey by The Economist 
magazine, a majority of  global firms 
agree that problem-solving, project 
management, and the ability to fit into 
the organizational culture are now 
more important than job-specific skills.

Thinking so differently about can-
didate sourcing can certainly seem 
overwhelming. And while futurists 
predict these new hiring philosophies 
will take over in less than 10 years, 
there will be organizational resistance.

To meet the challenges head-on, re-
evaluate your practices to come up 
with a more thoughtful workforce 
strategy. Partnering with a workforce 
solutions firm can help you map it 
out. It can also give you the ability 
to focus on your core competencies 
while leaving the navigation of  the 
new workplace to professionals who 
deeply understand its complex issues 
and can help you carve out a solution 
that works for you.

Don’t wait to confront the new talent 
game. Start making your moves now, 
and watch how better hiring practices 
could become one of  your organiza-
tion’s greatest assets. 

Alan Edwards is vice president and sci-
ence product leader, Americas Products 
Group, Kelly Services®. Kelly Services, Inc., 
a leader in providing workforce solutions, 
is headquartered in Troy, Michigan. For 
more information, visit kellyservices.com. 
Alan can also be followed on Linkedin® 
and Twitter®.
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“A more effective candi-
date search requires get-
ting past the job rhetoric.”
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“Hiring is your most important task,” the late Steve 
Jobs, former chief  executive officer of  Apple, Inc., told 
his managers. The reason? “The team with the best play-
ers wins,” according to Jack Welch, a chemical engineer 
and former chief  executive officer of  General Electric. 
He agrees with Jobs that one of  the most important du-
ties of  managers is to hire excellent new employees at 
all levels of  the organization. Thus, laboratory managers 
should take hiring new employees very seriously indeed.

However, efficient candidate sourcing is a major issue 
for laboratory managers. This problem will become 
increasingly common as more laboratories ramp up their 
hiring while the job market remains crowded with can-
didates. Lab managers are often deluged with résumés 
from applicants. With unemployment rates among chem-
ists, other scientists and lab technicians remaining high, 
many job hunters respond to these advertisements even 
if  their qualifications don’t match the job openings. The last 
thing lab managers want to do in this climate is to hire 
new employees whose qualifications turn out to be a poor 
match for the position, resulting either in the new hire 
being let go or having to spend a lot of  time in extensive 
training programs.

Fortunately, there are six strategies laboratories can use 
to better focus their recruiting efforts on well-qualified 
candidates. We’ll now discuss each of  these strategies.

Temp-to-hire
Companies often use temporary staffing in times of  eco-

nomic uncertainty, a term that certainly describes today’s 
economy. According to Barry Asin, president of  Staffing 
Industry Analysts, this is “an ideal economy” in which to 
use temporary employees. He notes that while there is 
some economic growth, economic uncertainty still reigns.

Lab managers can use a temporary staffing firm to screen 
candidates to find those with the appropriate qualifications. 
Hiring managers still interview candidates but save the time 
required to review large numbers of  résumés. Temporary 
staffing firms such as Kelly Services, Lab Support and Olsten 
provide scientists, lab technicians, engineers, and clinical 
trial and regulatory specialists on a temporary basis. These 
individuals actually work for the temporary staffing firm 
while laboratory managers pay a fee to the firm for its ser-
vices. Some firms, such as Kelly Services, offer temp-to-hire 
options that enable lab managers to hire temporary employ-
ees as their company employees after a set period of  time.

Looking for 
SoMeone SpeciaL?
practicaL tipS for efficientLy Sourcing 
the beSt job candidateS  john k. borchardt

22
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Rehiring former employees
Former employees, sometimes called 

boomerang employees, are excellent 
new hires because they are known 
quantities. Lab managers know their 
strengths and weaknesses and their ability 
to work in the laboratory’s corporate 
culture. Former employees are also 
cheaper to hire because hiring manag-
ers can avoid sifting through firms’ 
large stacks of  résumés. Hiring former 
employees is also cheaper than engaging 
the services of  external recruiters.

Due to recent large-scale staff  reduc-
tions at many laboratories, a substantial 
number of  potential boomerang employ-
ees are in the job market. Formerly, making 
contact with these employees was some-
thing of  a hit-or-miss proposition. How-
ever, online corporate alumni networks 
can now make it easier to contact former 
employees, inform them of  job openings 
and hire well-qualified candidates. 

Once primarily social in nature, 
corporate alumni networks now also 
provide a means for employee recruit-
ment, according to Anne Berkowitch, 
chief  executive of  SelectMinds Inc., 
a company that hosts such network 
websites. Companies use the software 
developed by firms such as SelectMinds 
and Alumni Web Services (AWS) to 
develop databanks of  former employ-
ees and their skills. Some are hired full-
time and others in part-time or other 
flexible working relationships. 

According to AWS President Cathy 
Clonts, “Forward-thinking companies 
are taking advantage of  the technical 
talent mature workers can contribute.” 
She notes that keeping in touch with for-
mer employees through online employee 
networks maintains a valuable connec-
tion, which industry leaders are utilizing 
today by rehiring former employees for 
full- and part-time projects requiring 
specific technical expertise and specialist 
knowledge. Some of  these rehired em-

ployees also work as trainers and mentors 
for young hires and in long- or short-term 
assignments around the globe.

Today’s corporate alumni networks of-
ten include job postings, message boards 
and news of  former employees. Former 
employees can also post their résumés. 
To protect this valuable information, 
these networks are often password-
protected. Employers can also set up 
face-to-face activities, such as webinars, 
through their alumni networks. These can 
double as recruiting opportunities.

Contacting professors
Contacting professors in the same 

technology field as the job opening and 
asking them for recommendations is an 
inexpensive but often time-consuming 
strategy. This is often one of  the initial  
search strategies adopted by lab manag-
ers. It is best suited for searching for new 
entry-level employees with specialized 
qualifications. Lab managers often use 
this strategy to hire graduating students 
and postdoctoral researchers trained in 
new and rapidly developing technologies.

The efficiency of  this method de-
pends upon the professional networks 
maintained by lab managers and their 
staff  members. Large laboratories can 
often tap universities scattered across 
the country. When smaller firms employ 
this strategy, they often do so region-
ally or locally because they have fewer 
employees and these employees often 
have smaller professional networks of  
faculty members to tap.

LN1041_Prism Mini Ad 4.indd   1 3/6/12   7:51:37 AM

“Online corporate alumni 
networks can now make 
it easier to contact  
former employees.”
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University professors with outstanding research groups 
often develop “pipelines” to some firms. Once one or 
more hires from these research groups prove to be out-
standing employees, lab managers often return to these 
groups when they need additional new employees. The 
industrial laboratory gains productive new employees 
while the professor’s reputation is enhanced as some-
one whose research group members go on to reward-
ing careers. Since this is a win-win situation for the lab 
manager and the professor (and, of  course, the scientists 
hired), such relationships are prized by all parties.

However, the recession has weakened at least some of 
these ties. There are fewer job openings, particularly in 
some fields such as medicinal chemistry in which em-
ployers have greatly reduced hiring plans. The trend in 
some industries to transfer research to overseas labora-
tories can contribute to a continuance of  these relation-
ships if  graduate students and postdoctoral researchers 
are willing to accept overseas assignments.

Employee recommendations
Asking current employees to recommend candidates 

for specific job openings has some of  the same advan-
tages as hiring boomerang employees. The staff  mem-
bers making recommendations screen candidates from 
their professional networks. The employer often pays the 
current employee a finder’s fee for identifying a qualified 
candidate. This sum is substantially less than an external 
recruiter would receive.

This approach works best when current employees are 
very careful about recommending qualified candidates 
and not led to recommend marginal ones for the sake of 
receiving a cash payment. Current employees may be 
tempted by a close social relationship with an individual 
to recommend that person for a job opening even if  his 
or her subsequent job performance could be marginal. 
Hiring managers need to keep this possibility in mind 
and question individuals making recommendations about 
the individuals’ social relationships with the candidates 
they recommend.

External recruiters
Using external recruiters (sometimes called executive 

search firms or headhunters) can be an efficient option  
to find job candidates with highly specialized skills and  
experience. Recruiters often charge relatively high fees  
but do the time-consuming screening that would otherwise 
be done by the employer’s lab managers and human re-

sources specialists. Because of  these fees, some laborato-
ries use external recruiters as a last resort after exhaust-
ing the other options listed above.

There are two types of  external recruiting firms. Both 
are paid by the firm commissioning the search, not by job 
hunters. Contingency firms are paid a fee only when a 
candidate is hired by an employer. These firms are usually 
used by companies for low- and midlevel searches. Re-
tained search firms have a contracted, exclusive working 
relationship with the employer. Their contract gives them 
a set period of  time to identify a qualified person to fill 
the job opening. Employers reimburse them for expenses 
and receive a fee that is a set percentage of  the employee’s 
salary whether or not the candidate they identify is hired.

Search firms are often industry-specific. Their fortunes 
rise and fall with the industries they serve. They work 
with candidates to customize résumés and coach the can-
didates on interview strategies to emphasize those aspects 
of  their knowledge and experience that are of  most inter-
est to the employer.

Professional societies
Some professional societies, such as the American 

Chemical Society (ACS), maintain résumé databases as a 
service to their members. They charge employers a fee to 
search these databases by keywords. Costs are substantially 
less than placing job advertisements in print publications.

ACS and other professional societies also operate job 
fairs at their national meetings. Employers pay a fee to 
register to use the job fair employer services. They can 
review résumés of  individuals who signed up to use the 
job fair services and schedule screening interviews with 
promising individuals. (Typically, professional societ-
ies also schedule workshops on job-hunting techniques. 
Other services to job hunters sometimes include one-on-
one résumé reviews and individual mock interviews.)

The Pittsburgh Conference operates an employment 
bureau for experienced professionals, postdoctoral re-
searchers and recent graduates. Lab managers can schedule 
on-site interviews either during the conference or after. 

The disadvantage of  these job fairs is that participants 
must travel to the meeting. To overcome this, in 2011 the 
ACS began experimenting with virtual job fairs in which 
both employers and job hunters can conduct long-dis-
tance interviews over the Internet. These virtual events 
go beyond simple webcasting to include live or recorded 
video presentations, interactivity between job hunters 
and hiring managers or human resources specialists, 
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whiteboards, and automatic archiving. As with conven-
tional job fairs, employers pay a fee, while job hunters 
can use the services for free. There will be at least two 
ACS virtual job fairs in 2012.

Wrap-up
These various options are usually less costly than 

placing advertising for new employees and often take 
less time to identify the most promising candidates. In 
addition, the time required for the entire hiring process 
(identifying and screening candidates plus conducting 
on-site interviews) can be reduced. Bringing qualified 
new employees aboard more quickly can reduce the 
length of  the hiring process and enable work to be done 
by the new employee more quickly.

One reason some job openings are difficult to fill is 
that lab managers define a long list of  skills acceptable 
candidates must have. The long time required to fill these 
positions can result in program delays and dissatisfied cus-

tomers. So lab managers should be open to the possibility 
of  hiring candidates who are a good cultural fit for the 
laboratory, have transferrable skills and are fast learners. 

A final thought: The person you need to fill an important 
empty slot may already work at your laboratory. These 
individuals are already familiar with and successful in your 
lab culture. They may lack needed experience or knowl-
edge. However, with their professional network in the labo-
ratory, they may be able to learn the required skills quickly.

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

  

Environmentally friendly solutions for 
the laboratory market…worldwide

Tuttnauer USA Co. Ltd., 25 Power Drive, Hauppauge, NY 11788
Tel: 800 624 5836 x112, (631) 737 4850, Fax: 631 737 1034
Email: info@tuttnauerUSA.com, www.tuttnauerUSA.com

The Tuttnauer line of steam sterilizers incorporate several eco-friendly features designed 
to minimize utility consumptions.  Our state-of-the-art manufacturing facility has also 
taken many steps to reduce our carbon footprint.  Contact us to learn how Tuttnauer can 
help your lab “go green” and in the process, achieve immediate cost savings!
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Performance and productivity expectations for the 
modern laboratory have never been higher. Test results 
must be accurate, timely, and provided in the most cost-
effective way possible. Fortunately for lab managers, au-
tomation technology has advanced to meet these height-
ened expectations. It is no longer a hassle to implement 
bar code and related automation technologies in the lab. 

Several key areas have exploded with innovation over 
the last several years that, taken together, represent the 
potential for marked improvement in data accuracy, reli-
ability, and availability throughout the lab’s operations. 
The areas with the most expanded capabilities are labels, 
bar code symbologies, printers, print-and-apply systems, 
sample management software, service bureaus, and RFID. 
Let’s take a closer look at each one. 

Labels
It is nearly impossible today to define an end-use envi-

ronment in which a custom-engineered label won’t work. 
Label stocks and adhesives today can: 

•	 Withstand	extremely	high	and	low	temperatures

•	 Resist	the	harshest	of 	chemicals	and	stains

•	 Remain	affixed	to	a	broad	range	of 	surfaces,	such	as	
microwell plates, tubes and microtubes, slides, vials, 
and ceramic containers

One innovation that has solved many difficult labeling 
situations is the “wraparound” label. Especially useful for 
samples stored in liquid nitrogen, these labels are designed 
to completely wrap around a tube and stick to themselves; 
the technical term is “self-laminate.” They are capable of  
withstanding an autoclave and direct or vapor phase liquid 
nitrogen exposure. Because of  the unique match between 
the label stock and ribbon, these labels resist solvents such 
as DMSO, methanol, and isopropyl alcohol, and they can 
be printed by a thermal transfer printer.

Regardless of  label environment, lab managers must still 
decide whether they will use preprinted or print-on-de-
mand labels. Each has its own advantages and limitations. 

Preprinted. In many cases a unique identifier, some-
times referred to as “license plate” identification, makes 
the most sense. License plate identification, as the name 
implies, is simply a unique number assigned to a sample. 
While the number itself  contains no significant informa-
tion (a common trait of  preprinted labels), sample origin, 
tests to be performed, and other sample-specific informa-
tion are contained in the database and can be accessed 
upon scanning the unique bar-coded number. This typi-
cally has the advantage of  shorter bar-coded messages, 
but it does require database access in order for the user to 
know how to correctly handle and process the sample. 

Print-on-demand solutions are best when significant 
numbering is required; that is, when the number itself  
means something. For example, the first two characters 
indicate the client that owns the sample, the next three 
characters are the assays to be run, and the final four 
characters are a simple sequential number for unique ID 
of  that particular sample. When the data that needs to be 
encoded is not available until a label is required, print-
on-demand solutions are the obvious choice.

Two-dimensional symbologies
For some labs, there’s no such thing as having too much 

information encoded on a labeled sample. Their needs 
extend well beyond a simple linear bar code symbol, and 
once again technology has more than kept up with this 
requirement. Now 2-D symbologies, such as DataMatrix, 
are widely supported; camera-based readers are readily 
available that no longer command a premium price. 

Some applications use a 2-D symbol on the bottom of 
the tube, which is then read by a fixed-position scan-
ner mounted underneath the workflow. Some labs have 
taken this to the next level; they scan the 2-D symbol and 
instantly generate an additional label—either linear, 2-D, 
or text-only—for use on aliquots or for other processing.

aut oMatic  
identificati on
today’S autoMated Lab haS a broad range of SophiSticated 
identification tooLS to chooSe froM  by bruce r. Wray

Lab autoMation
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Bar code printers 
The days of  limited choices in bar code printers are 

over. Thermal transfer printers are now available in a 
wide variety of  prices and with functionality to match. 
While familiar brand names may appear to be the de facto 
standard, sophisticated lab managers are looking beyond 
those to other suppliers making waves in the market with 
more features at very competitive prices. 

For example, small, low-cost printers are now available 
for use when lab space is at a premium and budgets are 
tight. Other firms are offering “standard” printers that 
are anything but standard when it comes to the features 
included at no extra cost. Perhaps one of  the most useful 
features is an expanded choice of  interfaces, including 
Ethernet, USB, RS-232, and wireless connectivity. 

Print-and-apply systems
Labs with medium- to high-throughput requirements 

may have installed bar code-based systems years ago. 
And now, as they look to enhance those systems, can take 
advantage of  “modular” thermal transfer printers that 

can morph into sophisticated print-and-apply systems. In 
some cases, a bolt-on assembly can make a thermal transfer 
printer into a print-and-apply workhorse. And, if  the lab’s 
needs extend beyond those capabilities, specialized systems 
have been developed for item labeling with placement ac-
curacy tolerances unimaginable even five years ago. 

Many labs simultaneously process several types of 
sample containers that require labeling. There are now 
print-and-apply systems that can efficiently handle multiple 
labels for multiple surfaces. Taking up very little space in a 
crowded lab, these systems can print and apply any custom-
ized label from 4x4 mm to 100x100 mm. The device can 
print (accurately) and place (precisely) up to twelve distinct 
labels at once on any surface, whether it’s flat or curved. 

“For some labs, there’s no such thing as 
having too much information encoded 
on a labeled sample.”

SHEL LAB
www.shellab.com
(800) 322-4897

BOD Thermoelectric Cooled Incubator

Available in two 
sizes LI20P & LI6P

A water treatment laboratory manager
reports “retirements” of two, two-year old
compressor based BOD incubator units
to use a single SHEL LAB LI20P incubator
exclusively.  The better temperature
uniformity in the SHEL LAB LI20P permits
the full use of chamber capacity.

Thermoelectric Cooling
    Temperature Range 15-40°C

    Uniformity ± 0.5 at 20°C 

Environmentally Friendly
    Reduces Air Conditioning Loads

    78% Less Power 
 

High Capacity
    Holds up to 300 BOD bottles

    Five Heavy Duty Adjustable Shelves

    75 lb Capacity per Shelf
 

Energy Savings
Calculator
How much will a new LI20P
SHEL LAB B.O.D. Thermoelectric
Cooled Incubator save you in 
annual energy costs?

Visit www.shellab.com to learn more.
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What’s more, it’s now easier than ever to connect these 
devices to laboratory information systems, as firms special-
izing in lab automation have developed software interface 
expertise for seamless integration. 

Sample management software
Whether the products are stand-alone or fully integrated, 

advances in sample management software packages have been 
significant. Off-the-shelf  products are now available that 
allow up to 2,000 user-defined fields and can accommodate 
up to 100 million unique samples, aliquots, or transactions. 
Client/server versions are available using TCP/IP protocol 
and a fully automated backup system. These packages handle 
everything from assigning samples to existing storage facility 
locations to keeping track of  shipping destinations for those 
samples—and pretty much everything in between.

Service bureaus
The ultimate solution for unique identification of  

samples in a lab may be to outsource the activity entirely. 
A few firms offer a hands-off  approach for the lab and will 

deliver ready-to-use prelabeled labware right to a lab’s 
door. Whether it is slides, microwell plates, tubes, or other 
containers, labware can be provided to the lab with labels 
attached either by pressure-sensitive adhesive or through a 
ceramic symbol that is permanently fired onto the surface. 
The result? Every prelabeled item is scannable and sequen-
tial; no duplicates or unreadable bar codes are provided.

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

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

WWW.LABX.COM

Labx_Listings_Hafp_H_TS.indd   1 12-02-13   5:10 PM

Computype’s Label Ease prelabeled labware service allows  
companies to rely on labeling experts to provide accurate  
sample identification.
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Tare-weighing services can be added 
to prelabeling to further enhance lab 
efficiencies. Because of  the critical 
nature of  tare weighing, it is performed 
in a dedicated, controlled environment. 
Typical specifications offer weights to 
0.1 mg and an accuracy of  ±0.2 mg. Tare 
weighing is available with full traceability, 
is performed to comply with international 
standards, and comes with a spreadsheet 
data summary.

RFID (Radio Frequency 
Identification)

While it has yet to prove itself  as a 
viable alternative to bar code automa-
tion in most labs, RFID holds much 
promise. It has two technical advantages 
over bar code technology that may of-
fer benefits in some lab environments: 
RFID-labeled samples can be read with-
out a line of  sight, and the data encoded 
on the sample container can be changed 
from a distance. Let’s look at each one 
of  these features.

The operator does not need to see the 
item(s) being “read” in order to success-
fully collect the data. Envision a carton 
of  uniquely identified sample contain-
ers, each with a “smart label” attached. 
With the right match between the RFID 
chips and the hardware, the carton could 
be sent through a tunnel reader, which 
could instantly read each and every 
sample container without opening the 
carton. Linked to a database contain-
ing the identification of  every sample 
expected in the carton, the reader could 
also indicate whether or not there were 
missing samples.

The other feature that separates RFID 
from bar code technology is the ability 
to change the data encoded without 
replacing a label. With read-write chips, 
the data stored can be modified and 
updated as needed when, for example, 
specific tests are completed and other 
procedures added. So although any text 

on the label wouldn’t reflect the updated 
information, the chip itself  would pro-
vide its current status in real time. 

The primary limitation to RFID 
technology is cost. Read-write chips 
with sufficient data capacity to handle 
the needs of  a laboratory are still ex-
pensive, and the hardware to read them 
is costly as well. In addition, firmware 
needs to be purchased or developed 
that provides reliable data handling. 
While this shouldn’t discourage today’s 
lab managers from investigating RFID’s 
potential, it should be a reminder of  
the importance of  comparing costs to 
expected benefits. 

From this review of  the status of  
automation in labs, it’s clear that lab 
managers have a broad range of  identi-
fication tools available to them. Choices 
can be overwhelming, which means that 
partnerships with trusted and experi-
enced vendors are more important than 
ever. In order to leverage all the poten-
tial benefits of  automatic identification 
and automation in your lab, you need a 
solution that meets your unique needs. 
Don’t settle for anything less. 

Bruce Wray, marketing manager, Computype, 
Inc., can be reached at bruce.wray@computype.
com or by phone at 651-635-1234. For more 
information, visit www.computype.com. 

“Camera-based readers 
are readily available  
that no longer command  
a premium price.”
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The old proverb “The more things change, the more 
they stay the same” seems truer than ever. Certainly, the 
use of  technology in the lab is making significant changes 
to laboratory work processes, but when all is said and 
done, the goals of  the lab remain basically the same. It is 
how these goals are achieved—particularly through the 
use of  technology—that is driving change in the lab. This 
article focuses on how technology is changing the lab in 
the realm of  chemical inventory management (CIM).

Trends in technology evolve the lab
Nowadays very little if  anything in the lab is more 

than five years old. From analytical instruments to labo-
ratory software, the tools the lab uses need to be replaced 
with new tools that leverage the latest technology in 
order for the lab to stay competitive and compliant. The 
replacement of  paper lab notebooks with personal com-
puters and now with electronic lab notebooks (ELNs), 
for instance, shows the steady influence of  enabling 
technology in driving change.  

When it comes to chemical inventory management, 
however, many organizations still use spreadsheets to 
track material in the lab. This is a viable solution when 
there are a limited number of  chemicals to track and 
manage, but anytime the number reaches the hundreds 
or thousands of  containers, it becomes very difficult  
to track accurately without chemical inventory man-
agement software. The issue goes well beyond logging 
in material upon receipt, tracking its use, and disposing  
of  the empty container appropriately; many materi-
als require reporting to a wide variety of  regulatory 
agencies concerning exact quantity on site, storage 
locations, and more. Errors in reporting can have stiff  
financial consequences. Errors in storage or use can 
have deadly consequences.  

Fortunately, chemical inventory software solutions 
have matured significantly in recent years. The best sys-
tems now offer cloud and Software-as-a-Service (SaaS) 
options as well as mobile solutions. These solutions free up 
lab resources, making it easy and affordable to automate 
chemical inventory management workflows and track 
chemicals in real time.

  
CIM processes affect mission-critical tasks

Because labs focus on the research being performed,  
other processes and tasks tend to get less attention. How-
ever, there are hundreds of  often-intricate inventory man-
agement processes that directly affect mission-critical tasks 
in the lab, e.g., optimizing inventory levels, logistics and 
deployment, replenishment, disposition, and forecasting. 

To ensure there is enough on hand, many labs make 
the mistake of  ordering too much chemical inventory. 
This is done because chemicals can’t be found when 
needed and, when found, may be past their expira-
tion date and thus must be thrown away, causing waste 
and increasing chemical costs. For instance, a recent 
ChemSW survey discovered that when all the activi-
ties associated with chemical inventory management 
were streamlined with CISPro, organizations enjoyed, 
on average, an annual financial benefit of  $12,900 per 
laboratory staff  user plus $12.50 per container for 
inventory support.1

A chemical inventory system gets out of  control 
when too many people are ordering or moving mate-
rials and not all materials are monitored by a single 
central system. This also means that lab managers and 
health and safety officers do not know what chemicals 
are actually on site or in what quantity. The result 
is unnecessary, duplicate ordering and high disposal 
costs—a vicious cycle that can be effectively broken 
with CIM technology.

Managing cheMicaL  
inventory

hoW properLy depLoyed ciM technoLogy can StreaMLine Lab proceSSeS 
for iMproved Safety and reguLatory coMpLiance  by jon Webb
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“Best practices have found that  
the only sustainable system utilizes 
bar code technology to track mate-
rials from receipt to disposal.”

Benefits of CIM technology
A robust CIM system benefits the lab in a number of  

ways, from reducing chemical purchasing costs to stream-
lining workflows associated with chemicals and other 
materials necessary for lab processes. In addition, such 
technology drives safe chemical handling and storage. 
In particular, CIM technology ensures the availability 
of  current real-time chemical safety and inventory data. 
Thus a properly deployed CIM solution means that the 
lab will have chemicals on hand in the quantities re-
quired, that those chemicals will be stored in known (and 
appropriate) locations under threshold limits, and that 
audit trails can be easily tracked and reported for both in-
ternal use and meeting external regulatory requirements. 

Further, two key requirements that are often over-
looked and that CIM technology addresses seamlessly 
and transparently are safety and regulatory compliance. 
CIM technology tackles and automates these two very 
important challenges.

Technology supports safety and regulatory 
compliance

Regulations are getting more complex, not less so. It’s 
not enough to know where chemicals are, provide train-
ing and information about correct handling procedures, 
and ensure that chemicals are stored and disposed of  
appropriately. Whether it is OSHA substance specific 
standards or EPCRA Tier II Chemical Inventory Reports 
or Globally Harmonized System of  Classification and 
Labeling of  Chemicals (GHS) requirements, the lab is 
required to report to a growing number of  regulatory 
agencies the quantity and type of  chemicals on site, as 
well as how and where they are stored, with the goal of  
ensuring safety.  

Enforcement efforts have been intensified recently for 
a number of  regulations, making report accuracy more 
important than ever. Fire Code Reporting, for instance, 
is coming under increased scrutiny. Fire Code Reporting 
is a local, regional, and national government requirement 
that addresses Hazardous Material Inventory State-
ment (HMIS) reporting and requires facilities to meet 
both International Fire Code (IFC) and National Fire 
Protection Association (NFPA) code requirements. 
The requirement is simple enough: report the hazard-
ous chemicals that are on site and where they are in the 
building(s). This is easier said than done; the Fire Code 
Classifications database contains thousands of  poten-
tially hazardous chemicals, so simply identifying all the 
applicable chemical safety-related requirements that 
govern any particular work activity with chemicals can 
be a monumental task.  

CIM technology has risen to the challenge.  Current, 
up-to-date safety information concerning chemical 
inventory—particularly hazardous materials—can be 
maintained by the chemical inventory system to ensure 
immediate facility-wide access to Material Safety Data 
Sheets (MSDS) or in-house handling instructions in the 
event of  an accident. In addition, a CIM system that 
associates chemicals with the correct MSDS ensures 
that the right MSDS is on hand at all times—satisfying 
yet more regulatory requirements. Typically, MSDS are 
managed by another database system that should pro-
vide seamless, transparent access to the MSDS through 
the CIM solution. 

Risk mitigation is an important bonus the lab can 
expect to derive from safe management of  chemical in-
ventory. When the lab manager knows the exact quan-
tity of  a material on site and the usage rate, it becomes 
easy to reduce the quantity of  that material on site and, 
in some cases, drop levels below environmental report-
ing thresholds. Having fewer environmental reports to 
complete equates to fewer management tasks, which in 
turn equates to reduced inventory management costs.

Summary
CIM systems come in a wide variety of  configurations, 

from stand-alone, out-of-the-box software to add-on 
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modules for Laboratory Information Management Systems (LIMS) to SaaS 
and cloud solutions. Regardless of  how the solution is configured, best prac-
tices have found that the only sustainable system utilizes bar code technol-
ogy to track materials from receipt to disposal. Utilizing bar codes means that 
materials are received and logged in the system consistently and correctly, and 
that bar code labels are attached to the material upon receipt. When the mate-
rial container is bar-coded, it can be identified wherever it is on site. New mobile 
technology makes this easier than ever to perform.  

Many laboratory software solutions such as LIMS offer add-on CIM mod-
ules. While these may be bundled with the other system, such modules rarely 
offer comprehensive capabilities, tend to have limited functionality, and do 
not represent a core competency of  the vendor.

SaaS and cloud solutions are typically on-demand versions of  enterprise solu-
tions with all the features at a fraction of  the price. SaaS solutions are designed 
to be very scalable and can be deployed much faster than installed solutions.

The importance of  real-time chemical inventory information cannot be un-
derestimated.  In this Internet age, everyone expects accurate data to be at their 
fingertips instantly. Knowing who has taken a chemical container, what condi-
tion it is in upon return, and whether it needs to be reordered are just a few of  
the questions that CIM technology can answer immediately and accurately.  

References
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“CIM technology ensures the availability of current 
real-time chemical safety and inventory data.”
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Many companies have made the decision to improve  
the sustainability of  their operations, facilities, and prod-
ucts. They are doing so in response to a variety of  pres-
sures, including shareholder demand, employee interest, 
the potential for cost savings, and customer inquiries. Some 
companies are responding by seeking ways to reduce their 
impacts on the environment. Others are taking steps to 
ensure that the companies in their supply chains are also 
embracing the concepts of  sustainability. Some are giving 
back to their communities in ways that leverage their core 
expertise through activities such as volunteer programs or 
partnering with educational institutions. However, efforts 
that gain the most traction are usually those that present 
opportunities for increased revenues and/or reduced costs. 
For example, energy conservation measures are a common 
undertaking, as they not only reduce the environmental 
impacts of  companies in most cases but (more importantly) 
also help them lower their costs. 

Those companies that are beginning to seek energy sav-
ings start with identifying no-cost or low-cost measures 
to reduce energy consumption. These can include simple 
efforts such as exchanging light bulbs for more efficient 
technology, deploying motion sensors to turn off  lights 
when a room is not occupied, or encouraging behavioral 
changes in employees.

Laboratories can be seen as both positive and negative 
contributors to overall sustainability-relevant impact. 
Laboratories are often the source of  new technologies 
and advancements that can solve some of  the world’s 

most challenging problems. However, because vari-
ous chemicals and other potentially toxic or harmful 
reagents are widely utilized, most modern laboratories use 
large amounts of  energy to operate the extensive HVAC 
systems necessary to keep the working environment 
stable and safe for employees. There is also the added 
aspect of  a concentration of  sophisticated instrumenta-
tion that requires significant amounts of  energy to oper-
ate, and just as for people, needs to be maintained  
in a stable environment.

Of  course, it is a fundamental requirement that any 
modern instrument, such as a liquid-chromatograph,  
be able to perform analyses with the requisite sensitiv-
ity, resolution, and throughput. This is and should be 
non-negotiable. However, the value of  a given technol-
ogy that not only promises superior performance but also 
has the added value of  consuming less energy, using less 
solvent, requiring less material to manufacture, or being 
easy to dispose of  in a responsible manner at the end of  
its life can and should be significant to those responsible 
for laboratory operations. 

There are many considerations in assessing the energy 
and environmental impacts of  a given laboratory instru-
ment. Does one simply consider its energy usage while 
it is in the possession of  the customer or does one take a 
wider view and consider the impacts of  its manufactur-
ing, usage, and ultimate disposal at the end of  its useful 
phase? By adopting this broader view, or “life cycle” per-
spective, one can help both the manufacturer and the end 
user improve their sustainability profiles, so long as all 
the technical requirements of  the product are achieved. 

Performing a life cycle analysis on key laboratory tech-
nologies provides useful insight into the impacts of  products 

“There are many considerations in  
assessing the energy and environmental 
impacts of a given laboratory instrument.”

Life Cycle 
Analysis

Production
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DisposaliMproving  
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a technoLogy’S energy and greenhouSe  
gaS iMpact froM cradLe to grave   
by Matthew gardner and james Mccabe
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and how they can benefit customers. A life cycle assessment 
(LCA) allows one to quantitatively determine the energy 
and greenhouse gas impacts of  a product, from its manufac-
ture through its useful lifetime and to its ultimate disposal  
at the end of  its life. 

To calculate the life cycle impacts of  a product, one 
must understand the amounts and types of  different ma-
terials that comprise the product at hand, as well as other 
aspects of  manufacturing including transportation of  
components from vendors to assembly plants and the types 
and amounts of  packaging required for the product. These 
are the different phases of  a life cycle that are considered:

•	 The	extraction	and	movement	of 	materials	that	will	
become the components to make up the product 

•	 The	manufacturing	energy	to	process	the	materials	
and assemble the product 

•	 The	way	in	which	the	instrument	is	used	in	daily	
implementation, or the “use phase”

•	 The	disposal	of 	the	product	after	its	useful	life	

For each of  these phases, one can calculate energy usage 
and greenhouse gas and other environmental impacts. This is 
accomplished through the use of  databases of  commercially 
and/or publicly available “emission factors.” These factors, 
which have been compiled by academic, corporate, and non-
profit research organizations, represent average impacts for a 
wide variety of  materials as they are mined or manufactured, 
processed, transported, assembled, and ultimately disposed 
of. Taken together, these provide a quantitative window into 
the relative impacts of  each phase of  a product’s life cycle, 
which can then provide the product designers with ideas for 
how their products can be improved upon.

A reliable and rigorous LCA requires good data regard-
ing the composition of  a product and how it is used in 
the laboratory. The types of  materials used, how they are 
manufactured, how far they are transported, what the usage 
scenarios look like, and how the instrument is disposed of  
all factor heavily into the final analysis of  where the largest 
impacts may lie. 

For example, printed circuit boards are highly energy 
intensive to manufacture. However, they frequently (but 
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not always!) use relatively low amounts of  energy in their 
operation. Therefore, an instrument that is comprised of  
a proportionally high amount of  printed circuit boards 
may see its biggest impact in the materials or manufac-
turing phase rather than in the use phase. So if  a manu-
facturer wished to reduce the energy or environmental 
impacts of  that product, it might choose to focus on 
reducing the amount of  printed circuit boards required.

On the other hand, an instrument that has components 
such as pumps, valves, vacuum pumps, heaters, and chill-
ers that are required to perform the analysis along with 
circuit boards is likely to have a more significant impact 
in the use phase on the lifetime energy consumption. So 
if  a development organization seeks to reduce energy 
consumption in the use phase, it might seek efficiency 
gains to reduce the amount required to perform an 
operation or increase the throughput, thereby reducing 
energy per completed operation.

A recent LCA of  a Waters ACQUITY UPLC® (Ultra 
Performance Liquid Chromatography) core system of-
fered interesting insight into the energy or environmen-

tal impact of  liquid chromatography (Figure 1). To perform 
a rigorous LCA of  a complex instrument that may have 
thousands of  parts is not a simple undertaking. It frequently 
requires the sacrifice of  an instrument to establish quanti-
ties of  parts and materials, hundreds (if  not thousands) of  
man- hours to perform the analysis, and significant resourc-
es to compile the results in a way that product designers and 
engineers can understand and take action against.

The ACQUITY UPLC® analysis included a review 
of  the components, development of  realistic use-phase 
scenarios, and a look at common disposal methods. This 
analysis determined that the highest impact on energy 
consumption is in the use phase, especially considering 
that most end users utilize the equipment for years (for 
thousands of  samples a year) and it requires the use and 
disposal of  organic solvents. 

When comparing this LCA to a more traditional HPLC 
instrument, the expected key difference is in the increased 
time for performing separations and the increased con-
sumption of  solvents. The manufacturing and subsequent 
disposal of  organic solvents are quite significant when 
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compared to the actual use of  elec-
tricity (energy) to operate the instru-
ment. It is possible to reduce the time 
the instrument takes to perform the 
analysis by increasing flow rate, but the 
aspect of  an increased use of  solvents 
limits the impact. These factors should 
be weighed when considering the total 
impact of  HPLC analyses. 

Performing a full life cycle analysis 
is a time-consuming and potentially 
costly undertaking. However, by mak-
ing some smart and informed ap-
proximations of  materials, processing, 
transportation, use-phase scenarios, 
and end-of-life disposition, Waters 
developed the information needed to 
determine which phase of  a product’s 
life cycle represented the best opportu-
nity to reduce the energy and environ-
mental impacts of  its products. Based 
on this research, product marketers 
and development engineers can choose 
how to focus their efforts and the com-
pany can effectively communicate the 
benefits of  innovations. 

The benefits of  such analysis to 
customers are becoming clearer. Many 
end users have dozens of  analyti-
cal instruments that altogether have 
significant energy and environmental 
impacts. As part of  their sustainability 
goals, they are interested in reducing 

their energy consumption and mini-
mizing environmental risk. However, 
they are not willing to do so if  it 
means sacrificing the performance of  
their instruments. That is where smart, 
informed, and efficient life cycle analy-
sis can play a critical role. 

Sustainability is a topic that touches 
all aspects of  
an organization, 
and therefore all 
opportunities 
for improve-
ment need to 
be considered. 
With an LCA 
approach, Waters 
can now explore 
improving its 
own energy and 
environmental 
footprint and 
help our cus-
tomers improve 

theirs. We are confident that the com-
bination of  superior technology and 
minimized energy and environmental 
impacts is the value proposition that can 
drive business forward. 

Matthew Gardner is a director of  
Sustainserv, a management consulting firm 
specialized in working with organizations 
to develop and implement corporate sustain-
ability strategies and initiatives. He can be 
reached at matthew.gardner@sustainserv.
com or by phone at 617-330-5001.

James McCabe, sustainability business 
manager of  Global Operations/Services 
for Waters Corporation, can be reached at 
Jim_McCabe@waters.com or by phone at 
508-482-8944.
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uSing aneSthetic gaSeS SafeLy 
by vince McLeod

Feeling 
Sleepy?

LAB SAFETY 

This column is for research labs that involve 
animal procedures or surgeries. We encounter 
anesthetic gas use in many settings such as medical 
research, veterinary schools, dental research labs 
and dental colleges, and biological research facilities. 
Surgical procedures may involve animals of  all sizes, 
from mice to horses and everything in between. And 
surgical anesthesia is carried out in everything from 
benchtop “knockout boxes” to elaborate operating 
rooms. Wherever animal surgeries are performed, 
anesthetic agents pose a potential exposure concern. 
Keep reading to learn about the most commonly 
used agents, their health effects, signs and symptoms 
of  exposure, how to determine if  your anesthesia 
operations present exposure concerns and, finally, 
what to do to minimize or eliminate exposures.

Common agents – Health effects and exposure 
signs and symptoms

The main anesthetics in use currently are nitrous 
oxide and the class of  compounds known as haloge-
nated volatile agents. The focus of  this article is the 
halogenated agents. These are isoflurane, enflurane, 
desflurane, sevoflurane and halothane. 

Although OSHA has not established permissible 
exposure limits (PEL) for anesthetic gases, other 
agencies and organizations have set recommended 
exposure limits. ACGIH set threshold limit values 
(TLV) of  75 parts per million (ppm) for enflurane and 
50 ppm for halothane as eight-hour time-weighted av-
erages (TWA). In the absence of  a TLV, the NIOSH-
recommended exposure limit (REL) of  2 ppm as an 
upper limit or “ceiling” value should be used.

The NIOSH recommendation is based upon 
studies where halogenated anesthetic agents have 
been linked to reproductive effects in women and 
neurological effects in exposed workers. These 
retrospective studies have shown a statistically 
significant occurrence of  excess spontaneous abor-
tions in exposed female workers and spouses of  

“Wherever animal surgeries are 
performed, anesthetic agents pose 
a potential exposure concern.”
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exposed males.1 Other studies have 
connected exposure to the halogenated 
agents to congenital abnormalities 
in children of  female workers and 
increased incidence of  hepatic disease. 
Chronic low-level exposures such as 
those encountered in operating rooms 
have been associated with decreases in 
cognitive and motor skills as well as the 
ability to perform complex tasks. Acute 
exposures can produce depression of  
the central nervous system functions, 
respiratory and cardiovascular systems 
and seizures.2

Typically, the halogenated agents 
are clear, colorless, volatile, nonflam-
mable liquids with mild sweet or 
pleasant odors. However, the reported 
odor threshold for halothane, for ex-
ample, is 33 ppm, which is very close 
to the TLV of  50 ppm. Therefore, 
do not rely on the presence of  odors 
for adequate warning of  potential 
exposures. The signs and symptoms 
of  acute exposures are redness and 
tearing of  the eyes, dizziness, headache, 
fatigue, slurred speech and reduced 
respiratory rate. Chronic exposures 
may include jaundice and an enlarged 
and tender liver in addition to the re-
productive effects mentioned above. 
Irregularities of  menstrual periods 
and alcohol intolerance have also 
been reported. 

Do you have a problem? Testing 
and monitoring for leaks and 
exposures

Air monitoring is the primary tool 
used to evaluate potential exposures 
in the workplace. OSHA recommends 
conducting air sampling for anesthet-
ic gases every six months to evaluate 
worker exposures and to check the 
effectiveness of  control measures.1 
The three basic types of  sampling are 
personal, area and source sampling. 
Personal samples are collected using 

small, calibrated air pumps worn by 
the worker with appropriate collec-
tion media placed near the worker’s 
breathing zone. They give the best 
approximation of  a worker’s exposure 
level since they represent the actual 
airborne contaminant concentration 
during the sampling period. Personal 
air monitoring is the ideal method 
for determining a worker’s TWA 
exposure and should be used to assess 
personal exposures during anesthetic 
administration and during postopera-
tive recovery. Where several work-
ers perform the same job, one may 
sample a representative fraction of  
the employees instead of  all employ-
ees. One approach often employed is 
to sample a number of  surgeries with 
the highest likelihood of  exposure 
(worst-case scenarios). If  overex-
posures are not found during these 
operations, it is unlikely that they 
would be found during other lower-
risk events.

Area sampling is useful for evaluating 
overall air contaminant levels in a work 
area and for investigating cross-contam-
ination with other areas in the facility. 
Area sampling is performed using the 
same equipment and media used for 
personal sampling. The difference is that 
it is placed at a specific station for the 
sample duration. Area sampling for some 
contaminants can also be done using 
data-logging instruments.

Source sampling is used to detect 
leaks in the anesthesia delivery and 
scavenging systems as well as ineffective 
capture by the scavenging system. The 
only way to do this is with real-time 
direct-reading instruments. For the 
halogenated anesthetic agents, the 
instrument of  choice is a portable in-
frared spectrophotometer. Since instru-
ments of  this type provide continuous 
sampling and instantaneous readouts, 
sources of  anesthetic gas leakage and 
effectiveness of  control measures are 
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immediately determined. Although these instruments are 
very expensive, they can be rented by the week or month from 
industrial hygiene equipment companies.

One effective sampling strategy is to use a progression of 
the various monitoring methods. First, use a direct-reading 
instrument to find and correct any leaks in anesthetic 
equipment. Then screen for the levels of  contaminants at 
the source, in the area and in breathing zones while equip-
ment is in use. Identify any areas or workers with levels 
above the action level (usually ½ REL or TLV), and then 
conduct full-shift personal or area monitoring in these 
suspect locations to establish the TWA.

Prevention is the key
Prudence dictates minimizing exposures to anesthetic 

agents. Peak exposures usually occur during induction and 
the postoperative recovery phase. The first line of  defense 
is proper ventilation. Areas used for anesthesia should have 
separate ventilation systems with no recirculation. The 
recommended amount of  ventilation is six to ten room air 
changes per hour. In addition, properly balance ventilation 
systems so anesthesia areas are slightly negative, in terms of  
air pressure, compared to surrounding areas. This prevents 

any contaminants from flowing or mixing into nearby areas.
The second key to preventing potential exposures is to set 

up and maintain anesthetic equipment properly. Delivery 
systems should have some way to scavenge waste anesthetic 
gases. This is usually done with either a vacuum or exhaust 
system or a chemical absorption filter canister. The latter is 
weighed at regular intervals and replaced when expended, 
i.e., when it has reached a certain weight. Regularly sched-
uled equipment maintenance is the last step. Leak check 
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SAFETY TIP
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Source: Kaufman, James A., Laboratory Safety Guidelines - Expanded Edition, The Laboratory Safety Institute,  
www.labsafetyinstitute.org.
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and inspect your anesthesia equipment routinely. Pay care-
ful attention to connection points and any seals and O-rings. 
Don’t forget to have plenty of  replacement parts on hand. 

The final key to prevention is to use common sense and keep 
up with improvements in equipment design. Perform surgeries 
using nose cups and in exhaust hoods whenever possible. Train 
workers to take care and avoid patient-exhaled air at critical 
times such as induction and recovery. Rotate personnel per-
forming surgeries if  possible to further reduce any exposures.

Summary
Use of  anesthetic agents is serious business.  

Following a few basic rules will allow you to work 
safely with anesthetics. Use the keys to prevention 
discussed above. Train your employees on proper 
equipment operation and maintenance and the 
hazards of  working with these chemicals. Knowl-
edge of  exposure signs and symptoms is vital. Fi-
nally, put a monitoring strategy in place as a check 
to make sure everything is working smoothly.
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q: Can you give us some idea of 
the types of equipment you 

use for your work?

A: As a bioanalytical contract lab, we mainly 
analyze plasma samples from either human 

clinical studies or toxicology studies to measure 
different drug or metabolite concentrations. We have 
a lot of different types of instrumentation, including 
HPLCs and mass spectrometers, and they require a 
pretty high level of expertise to maintain, calibrate, 
and qualify in order to keep them GLP-compliant. We 
have about 22 different mass spectrometers, some 
here in San Diego and some over in our Beijing site 
in China. We currently have 16 LC-MS-MS systems, 
seven HPLC systems, and seven UPLC systems that 
are active at any given time here in San Diego. In 
terms of other equipment, we have hundreds of 
pipettes that need calibration every three months 
and dozens of temperature-monitoring probes, 
located in all our different freezers, that require 
annual recalibration. 

q: Do you consolidate the 
servicing of your lab 

equipment with one vendor?

A: We actually did try that at one point to save 
money and help us with our scheduling. We 

used a single vendor for over a year, but it didn’t 
really work for our operation. Part of the reason was 
that the only full-service vendor we could find was 
located on the East Coast. There was no one here 
locally who could provide all the different services we 
needed. To do all the calibration for the equipment 
that we had, the vendor projected it would take 
about three weeks each year, and then the quarterly 
maintenance for the other equipment would require 
much less time. However, the calibrations didn’t get 
done in three weeks. They sent multiple employees 
to try to have it done within that time frame, but not 
all of them were as well trained on the various tasks. 
It was a significant cost savings, but it disrupted our 
entire lab operation. Our lab is all about analyzing 
samples—thousands of samples—so it didn’t 
work out that well for us. For our type of operation, 
that kind of downtime just kills us. If we’re not 
generating revenue, we’re losing any cost savings 
we would have obtained from outsourcing. 

q: Wouldn’t you have run into the 
same problem with disruption if 

you had gone with a local company?  

A: Sort of, but to minimize the interruption to 
our lab operations, we decided to stagger the 

calibrations throughout the year rather than doing 

them all at once. And of course, we requested that 
they only send the best employees to get the jobs 
done. But their best employees were pretty booked 
up all the time, so their schedule didn’t always 
work well with ours. And since they had to travel 
out here throughout the year, all the cost savings 
they had originally offered by doing all the work 
within a shorter time period was gone. So that’s 
really why it was a problem that they weren’t local. 
If they were local, they could have just come in 
when it was convenient for everyone to schedule 
that maintenance. I still probably, in the long run, 
wouldn’t have gone with the consolidation for 
various reasons, but the cost savings was basically 
completely wiped out because of the travel expense. 

q: how did you handle 
the servicing before the 

consolidation and what are you 
doing now? 

A: Before we tried consolidating, we were 
doing some maintenance in-house. We 

were also sending things to the manufacturers or 
having the manufacturers come out here. At the 
time, we thought that was much more expensive, 
which is why we presumed the cost savings with 
consolidation would make sense. 

After consolidating didn’t work out, we decided 
which of the things most critical to our operation were 
causing any downtime disruptive to our schedule, 
and we internalized as many of those as possible. 
We have three people in our Metrology/Quality 
Control Group who do all the internal maintenance, 
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calibrations, and qualifications. We outsource all the 
other services that we require. For anything that 
needs to be done here on-site, we try to find local 
vendors with the best expertise. When we purchase 
new equipment and before we start using any new 
instrumentation, we require our vendors to come in 
and train our people. And then, of course, we write 
SOPs so all our procedures are clearly documented 
and someone new can follow the protocol for how it 
should be done. 

There aren’t huge margins in the contract laboratory 
business, so we can’t afford to have things not 
working. We have to optimize our efficiency and 
produce the most amount of work in the shortest 
amount of time. Price is important, but we place an 
even greater focus on quality, which is also why we 
chose this approach with our vendors. We wanted to 
identify the highest-quality vendors that would do the 
work in the shortest amount of time, even if they 
were a bit more expensive. Now that’s not to say 
that we don’t negotiate. Our schedule is probably less 
flexible so we have less room to negotiate on the 
price than some companies, but we definitely try to 
be aggressive with what we’re willing to pay. 

q: so what are your current 
challenges? is everything 

working out as planned? 

A: Our biggest challenge is maintaining a 
schedule with so many different vendors 

involved. We work with approximately 15 different 
vendors right now for the various things that we 
need to have done, and that’s a lot to keep track 

of. To overcome that, we had our quality control 
department, which is our Metrology/Quality Control 
Group, work with our IT department to design, 
validate, and implement a custom database to track 
all our equipment and instrumentation and when 
they’re due for maintenance. They can pull up a 
schedule of everything that’s coming due and start 
scheduling things out with the various vendors to get 
them in here. The database also maintains an audit 
trail with a history for every item that is currently in 
our inventory, or anything we’ve ever had here in 
our facility at any given time. That way, our Quality 
Assurance Unit can actually look back at that audit 
trail and see that everything we’ve ever utilized 
to run any sample was qualified, calibrated, and 
properly maintained at the time it was used. 

q: Well, it looks like you 
have the process fairly 

streamlined, but if you could make 
further improvements, what would 
those be? 

A: Over the years, you learn what works and 
what doesn’t work for your lab. There are 

things that are just not cost-effective for us to do 
in-house, so those we outsource. Anything that we 
consider safety-related, such as fume hoods, we 
outsource to reduce our liability. But for anything 
that would be disruptive to our workflow, we’ve tried 
to internalize. I think if I could internalize more, I 
actually would, but there’s a limit and that’s where 
we’re at right now. 

q: so what would your advice  
be to somebody who is new  

to this whole process? 

A: I think, really, what they need to do is 
evaluate what their priorities are for their lab 

operations. For ours, the decisions are based upon 
protecting our revenue stream, which requires high-
quality services and the least amount of downtime, 
as opposed to just saving money. But if we were 
running an R&D lab, it would probably make a lot 
more sense to try to consolidate things and outsource 
more because it wouldn’t be as disruptive. 

Also, when you’re looking at what to outsource and 
what not to outsource, if you don’t have the internal 
expertise to bring it in-house, it really doesn’t make 
sense to even try to do it yourself because it would 
cause more problems than do good. That’s why we 
have spent a lot of time working with our vendors 
and equipment manufacturers to make sure that 
our people are trained to be able to do the types of 
support functions we need done. Initially, if labs don’t 
have that expertise, using the vendor that sold you 
that instrumentation is the safest choice, but they’re 
not always going to be your most cost-effective 
option. After the instrument has been in place at 
your facility for some time, you can decide whether 
to outsource it to a different vendor or whether you 
can internalize some of the functions to save costs. 
However, certain manufacturers won’t sell their parts 
to third-party vendors, making it extremely difficult to 
outsource, even if you want to. 
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Electrophoresis relies on a basic pro-
cess—particles moving in an electric 
field, more or less. Although known for 
more than 200 years, this phenomenon 
still drives fundamental techniques in 
many laboratories. Despite that long 
history, this field still revolves around 
time. Instead of  centuries, though, 
researchers now focus on minutes. 
In particular, they want the process 
to take less time—much less. On the 
other hand, everyone also wants more 
accuracy and lower detection limits, all 
with higher throughput.

When asked about the biggest chal-
lenges today in gel electrophoresis, 
Nikita Warner, senior product man-
ager at Life Technologies (Carlsbad, 
CA), says quickly, “Time to results. 
The desire is always faster and faster.” 
She points out that running nucleic 
acids on a gel accelerated from 45 
minutes to 30 minutes about a decade 
ago, and then dropped to just 10 min-
utes. “With real-time visualization, 
you can stop a run as soon as you see 
the band, and that can be even less 
than 10 minutes,” she says.

The long history of  gel electrophore-
sis plays some role in the widespread 

use of  this technology. Kevin Dorf-
man, Ph.D., associate professor of  
chemical engineering and materials 
science at the University of  Minne-
sota, points out that gel electropho-
resis for DNA separations is “pretty 
well-established technology.” As he 
says, “As long as your separation is 
good enough, you can just cut out 
the bands.” It’s really as simple as tak-
ing a scalpel and literally cutting out 
the bands of  interest. Still, advances 
in technology can improve this form 
of  electrophoresis. As an example,  
Dorfman notes that some commercial-
ly available buffers for the gels don’t 
heat up as much as traditional ones do, 
and that speeds up a separation.

the old and the new
Although people are programmed 
to see things digitally these days, 
says Adam Sartiel, senior manager, 
business and product development 
at Life Technologies Israel, “elec-
trophoresis is still pretty old-school, 
because it provides analog results 
that must be transformed to a digi-
tal format.” Even when a platform 
provides a digital output, users still 
want to see the bands—the analog 
version of  the data. An experienced 
researcher might find that the analog 
information helps, especially with 
any troubleshooting.

Being old-school with electrophoresis 
actually starts before running any gels. 
It begins with making them. “Most 
people still use manual methods to 
prepare gels,” says Sartiel, “and that’s 
not precise, not a calibrated system.”

Beyond consistency, safety also plays 
a role in making gels. With regard to 
polyacrylamide gel electrophoresis 
(PAGE), Warner points out the danger 
of  handling toxic chemicals. “With 
agarose gels,” she adds, “the personal 
hazard is not as great.”

Consequently, the Life Technologies 
experts see more people turning to 
commercially prepared gels. In addi-
tion to being more consistent and safer 
for users, Warner says their gels pro-
vide much longer shelf  life. “When 
you make your own gels for PAGE, 
they only last several hours at best,” 
she says. As an example, she points out 
that the NuPAGE gels have a yearlong 
shelf  life or more.

new uses for an old 
technology 
Some new technologies increase the 
use of  gel electrophoresis, and next-
generation sequencing provides a crucial 
example. “Some sequencing systems re-
quire the ability to extract libraries of  a 
certain size from a gel, and that can now 
be done quickly and automatically with 
gel electrophoresis,” says Sartiel.

iMproving the Safety 
and SenSitivity WhiLe 
Speeding up the proceSS
by Mike May, ph.d.

“The desire is always 
faster and faster.”  



47April 2012      Lab Manager

product focuS: eLectrophoreSiS 

Variations in electrophoresis, such as 
capillary electrophoresis, also impact 
the potential applications. As Mark 
Lies, Ph.D., global manager for cap-
illary electrophoresis at Beckman 
Coulter (Brea, CA), says, “The separa-
tion format lets you control the envi-
ronment inside the capillary, allowing 
you to run back-to-back separations 
on completely different types of  mol-
ecules using different assays.”

According to Lies, capillary electro-
phoresis can be applied to solve many 
problems. “It can be used to assess 
purity and charge heterogeneity of  
proteins or to analyze the carbohy-
drates associated with those proteins,” 
he says. Lies also points out that cap-
illary electrophoresis can be used to 
analyze ion populations in a sample or 
to separate enantiomers from one an-
other. He adds, “There’s a very strong 
adoption of  capillary electrophoresis 
in the biopharmaceutical industry for 
automated, quantitative characteriza-
tion of  therapeutic proteins. Biotech-
nology companies are counting on 
[capillary electrophoresis] technology 
to help maintain quality control of  
their development and commercial-
ized monoclonal-antibody therapies.” 
He also sees this technology used for 
a range of  applications in the petro-
chemical, environmental, food and 
beverage, and biofuel industries.

If  a researcher wants to identify the 
components of  a mixture of  DNA 
with quantitative precision, Dorfman 
recommends capillary electrophoresis. 
On the other hand, he mentions that a 

researcher can set up gel electrophore-
sis with a much smaller investment.

enhancing automation
“Capillary electrophoresis provides 
automated analysis so user variability 
is minimized,” Lies says. “In addition, 
integrated software and electronic 
technical controls provide precise in-
strument control, data quantification, 
and the ability to comply with regula-
tory requirements.”

Besides the obvious advantage of  de-
creasing variability, automated opera-
tion provides method-development ca-
pabilities in which a user can program 
the instrument to alter separation con-
ditions. “Integrated software lets you 
control the instrument,” Lies explains. 
For example, he says, “The voltage ap-
plied to create the field strength and the 
temperature of  the separation may im-
pact the separation.” 

It’s even possible to add a sample 
preparation platform to the front end 
of  a capillary-electrophoresis plat-

form. “Then you gain run-to-run re-
producibility because there is minimal 
manual interaction in the sample prep 
process too.”

Overall, the growing capabilities of  
capillary electrophoresis give users 
more separation options with high 
precision, accuracy, and robustness. 
Consequently, this technology will be-
gin to apply to more types of  analysis 
in a growing number of  fields. In addi-
tion, improvements in the components 
of  this centuries-old concept and 
completely new technologies drive 
this field ahead.

Mike May is a freelance writer and 
editor living in Austin, TX. You may 
reach him at mike@techtyper.com.

For additional resources on electrophoresis, including useFul articles and a list oF manuFacturers, visit  
WWW.LABWREnCH.COM/ELECTROPHORESIS

“Electrophoresis is 
still pretty old-school, 
because it provides 
analog results that 
must be transformed 
to a digital format.” 
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The Greek translation of  chroma-
tography—basically “color writ-
ing”—fails to reveal the breadth of  
this technology. The range of  chro-
matographic approaches spans from 
paper chromatography to ultra high-
pressure liquid chromatography. 
Consequently, the sample prepara-
tion varies as much as the technique. 
Nonetheless, a few trends apply to 
this diverse field.

“A general trend is microsampling,” 
says Diane Diehl, Ph.D., director, sam-
ple preparation at Waters Corporation 
(Milford, MA). “There’s a drive to use 
smaller sample sizes.” As an example, 
she says that researchers might collect 
a few microliters of  blood instead of  
a milliliter. “That reduces the solvents 
required for sample workup and the 
general size of  sample-preparation 
devices, and patients in a clinical study 
don’t need to give as much blood,” 
Diehl says. 

Such a trend toward using smaller 
samples creates opportunities and 
challenges, which apply to both the 
technology and the users.

keeping smaller 
samples consistent
“How do you handle smaller samples?” 
Diehl asks. “Even pipetting is not as 
forgiving with smaller samples.” So 
the procedures for sample preparation 
must be performed more carefully.

At the same time, researchers must 
maintain consistent quality across a wid-
er range of  sample types. “The diversity 
of  molecules is increasing for both qual-
itative and quantitative analysis,” Diehl 
says. “There’s a drive toward peptides, 
proteins, and monoclonal antibodies in 
the pharmaceutical industry, and the 
food industry is measuring pesticides, 
antibiotics, and mycotoxins.” 

The quality of  the sample after prepa-
ration also plays a key role. “You need 
to know how clean you’re getting your 
samples and the method’s ability to 
concentrate your analytes,” says Craig 
Aurand, senior application chemist at 
Sigma-Aldrich (St. Louis, MO).

trends for different  
types of chromatography
The University of  California, San 
Francisco’s Sandler-Moore Mass 
Spectrometry Core Facility spe-
cializes in proteomics applications.  

“The liquid chromatography that we 
perform is mainly general peptide 
or protein separations for mass spec-
trometry,” says Steven Hall, Ph.D., 
co-director of  the facility. To pre-
pare samples for the best results, “it’s 
really important to use chromatog-
raphy methods to enrich a sample for 
the less-abundant proteins, which 
tend to be the ones of  biological in-
terest,” says Hall. For this, Hall and 
his colleagues use a variety of  tools, 
including commercially available 
immuno-depletion columns that, for 
human blood plasma and serum, re-
move the 14 most abundant proteins. 
If  these proteins weren’t removed, 
that’s all a mass spectrometer would 
see. Hall and his colleagues also 
perform some separations, such as 
enrichments for glycoproteins and 
glycopeptides, that require packing 
columns in-house. “That’s not very 
tricky,” Hall says, “because you don’t 
need the highest-resolution columns 
for this.” For even better separations, 
Hall and his colleagues turn the re-
sults from one separation into frac-
tions. “That way we can spread out 
the peptides derived from proteo-
lytic digestions of  complex protein 
mixtures across a broad chromato-
graphic space,” Hall says.

baLancing the needed 
increaSeS in SeLectivity 
With the deSire for 
generic MethodS  
by Mike May, ph.d.

“A general trend  
is microsampling.”
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For different types of  analysis and dif-
ferent detectors, sample preparation 
for chromatographic analysis varies. 
To develop the best sample-prepara-
tion methods, says Diehl, “you need to 
think about the method of  chromatog-
raphy and then add the detection, like 
UV or triple-quad mass spec.”

Aurand points out a few specifics. 
“With gas chromatography,” he says, 
“you’re most concerned with the en-
dogenous nonvolatile matrix that may 
be brought over.” With gas chroma-
tography/mass spectrometry, he says 
that solvent compatibility can be an 
issue. With high-performance liquid 
chromatography/mass spectrometry, 
on the other hand, the matrix becomes 
the biggest concern. “You want to se-
lectively remove the matrix but recov-
er the analyte,” Aurand explains. He 
adds, “But you need it consistent. You 
want high recovery, but consistency is 
more important.”

The user must also consider the char-
acteristics of  the expected samples. 
This includes the volume of  the sam-
ple and its concentration, as well as its 
compatibility with the solvent and the 
solubility of  the matrix.

Also, the changing technology in chro-
matography impacts sample prepara-
tion. Diehl points out that “consum-
able manufacturers keep looking at 

novel ways to treat samples.” She 
adds, “The trend is to make sample 
prep more generic, more all-purpose, 
which can reduce method develop-
ment for the user.”

For example, Aurand notes that to-
day’s sample-preparation devices 
include more targeted capabilities. 

“They remove the matrix and remain 
innocuous to the analytes of  interest,” 
he says. “With some of  these, you can 
use the manufacturer’s protocol—no 
method development on your end—
and have high odds of  getting good 
recovery of  your analyte.”

Where a user needs method develop-
ment, Diehl says electronic tools can 
help. “There are web-based and iPad-
based tools where you can put in the 
compound, and the software offers sug-
gestions on how to do the sample prep.”

the business of 
preparation
Beyond the technicalities of  science, 
other issues arise. “All lab managers 
and anyone trying to run a lab wear 
two hats: technical and business,” 
Diehl says. In-depth training triggers 
one business issue. “There’s a great 
need to train bench chemists in de-
veloping methodologies,” Diehl says. 
“That’s a burden for businesses.”

In addition, when wearing the busi-
ness hat, a lab manager needs to in-
crease the return on investment, 
which can hinge on driving down 
operating costs. “You need to find 
a balance between generating good 
data and the economic needs of  the 
organization,” Diehl says. Improving 
the sample preparation for chromato-
graphic analysis provides one oppor-
tunity to economize—by, say, using 
smaller samples—and get more data, 
by speeding up sample preparation.

Likewise, businesses will often prefer 
techniques that require less in-house 
development. “Bench chemists are not 
given much time to develop meth-
ods,” says Aurand. “Also, they are not 
encouraged to develop long, labori-
ous methods. So vendors are trying 
to make sample preparation easier for 
the chemists in the labs.”

The evolution of  devices and compo-
nents keeps making more consistent 
samples for chromatographic analysis. 
Nonetheless, the specific approaches 
still depend on steps downstream in 
the analysis.

Mike May is a freelance writer and editor 
living in Austin, TX. You may reach him at 
mike@techtyper.com.

product focuS: SaMpLe prep for chroMatographic anaLySiS

For additional resources on sample preparation For chromatographic analysis, including useFul 
articles and a list oF manuFacturers, visit  WWW.LABMAnAgER.COM/SAMPLE-PREP

“You need to know how clean you’re getting 
your samples and the method’s ability to 
concentrate your analytes.” 
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The amount of  carbon in an organic 
compound makes up the so-called 
total organic carbon (TOC), which 
serves as a crucial metric in a wide 
range of  processes. For instance, TOC 
can indicate the quality of  water or 
the cleanliness of  a pharmaceutical 
process. TOC also comes into play in 
environmental control and waste man-
agement. This measurement becomes 
increasingly common as TOC analyz-
ers become more widely available.

“The TOC-analyzer market is grow-
ing,” says Stephen J. Poirier, growth 
and strategy leader at GE Power & 
Water (Boulder, CO). He points out 
that environmental labs use this tech-
nology in a range of  applications 
and that pharmaceutical companies 
must often report TOC in processes 
for regulatory compliance. He adds, 
“Some scientists look at TOC in re-
search applications, and there are even 
applications at universities where sci-
entists measure TOC.”

a tale of two analyzers 
In general, TOC analyzers employ 
one of  two approaches. The combus-
tion technique is widely used in envi-
ronmental TOC analysis, such as for 
wastewater. Here, the device subjects 
a sample to a high temperature, 600 to 
1,000 degrees Celsius, which combusts 

the carbon to carbon dioxide and the 
nitrogen compounds to nitrogen mon-
oxide. Then, nondispersive infrared 
analysis measures the carbon dioxide 
to determine the sample’s TOC.

The second approach uses ultraviolet 
light to oxidize the carbon to carbon 
dioxide. “Here the advantage is that the 
process does not drop out precipitates 
like the high-combustion approach 
can,” says Poirier. After the oxidation, 
this technique measures the carbon di-
oxide with nondispersive infrared anal-
ysis or membrane conductivity.

With either approach, similar trends 
drive TOC analyzers. “For one thing,” 
says Poirier, “the analysis time needs 
to be shorter. You need a quicker time 
to results to increase the throughput.” 
To further increase productivity, the 
TOC analyzer must also be robust to 
increase its uptime. Poirier adds, “The 
scientists want to detect smaller quan-
tities of  organic carbon compounds.”

In solid TOC analyzers, automation 
constitutes another trend, according 
to Bernd Bletzinger, product special-
ist for total organic carbon analyzers at 
Analytik Jena (Jena, Germany). “That 
makes it easy to use the instrument 
with higher productivity and flexibil-
ity.” He adds that contract labs handle 
so many samples in a day that they re-
quire automation. “This leads to more 

reproducible results and significantly 
reduces required manpower,” he says.

advancing the analysis
Beyond the approach the instrument 
uses to measure TOC, customers need 
simplified tools for collecting and re-
porting the results. As Poirier explains, 
“A high-throughput lab needs very easy-
to-use but comprehensive data-analysis 
tools.” The particular tools will depend 
on the application. Moreover, a custom-
er might need flexibility to adjust the 
analysis for a specific application.

At contract packaging company Aphe-
na Pharma Solutions (Easton, MD), for 
example, chemists use TOC analyz-
ers to test cleaning-validation samples 
from the assembly lines. “Our assembly 
lines need to be cleaned with a protocol 
prescribed by a customer, and samples 
from that process come up for analysis,” 
says Diane Elliott, an analytical chem-
ist at Aphena. So a TOC analyzer de-
termines whether the cleaning reached 
the required standard. This company 
also uses TOC analysis to test its Unit-
ed States Pharmacopeia (USP) purified 
water system.

In analyzing the cleaning samples, El-
liott would like a little more control 
over starting and stopping the TOC 
analyzer. For example, once it starts 
analyzing a sample, the machine es-

adapting the 
technoLogy for 
Specific appLicationS
by Mike May, ph.d.
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sentially has a one-track mind. Elliott 
and her colleagues can’t even print out 
previous results while the TOC ana-
lyzer is working. She adds that she’d 
like to be able to add samples without 
pausing the entire run and waiting for 
the current sample to finish, which can 
take as long as 40 minutes, before an-
other can be added.

Elliott would also like to add speci-
fications to a protocol, such that the 
instrument would simply print out a 
pass or fail on that test. “That could 
cut down on analyst errors, like mis-
reading a number,” she says.

Some vendors understand that cus-
tomers need to adjust the software for 
specific challenges. To give the ana-
lytical software more flexibility, Poirier 
and his colleagues start with their core 
software platform and modify it with 
various applications as needed. “We 
have an app for pharma users, apps 
for drinking water that a municipality 
might want, and so on,” Poirier says.

enhancing 
integration
To make TOC analyzers more accu-
rate, the devices can be incorporated 
into a complete process. As an example, 
Poirier describes an industrial applica-
tion: “In the water line for a semicon-
ductor plant, for example, the TOC 
analyzers can be integrated with the 
sample stream for continuous measure-
ments.” In this scenario, the TOC ana-
lyzer constantly samples the water as it 
flows through the pipe. “This provides 
more data, and the sample doesn’t get 
exposed to environmental contamina-
tion,” Poirier adds.

The combination of  automation in 
TOC analyzers and putting them 
in line with other processes should 
expand the use of  this technology 
and increase its accuracy. Bletzinger 
notes that accuracy also improves 
from the use of  self-check systems in 
a TOC analyzer. “Our instruments 
can automatically check the basic 
functionalities, like gas flow, tem-
peratures, and leaks,” he says. “This 
helps to provide reliable results and 
data, and it makes it easier to operate 
the system.” Bletzinger adds, “There 
are very few parts that have to be 
exchanged, and the detector is very 
robust and needs no maintenance.”

Such robust systems in TOC analyzers 
reduce the attention the instruments 
need and decrease the need for opera-
tor expertise. Combining this with the 
ability to adjust a system’s software for a 
specific purpose makes TOC analyzers 
more adaptable than ever, which should 
lead to more integration of  this tech-
nology in the future. Likewise, making 
this technology simpler enhances the 
odds of  technicians using this tool in 
basic research.

Mike May is a freelance writer and editor 
living in Austin, TX. You may reach him at 
mike@techtyper.com.

For additional resources on total organic carbon analyzers, including useFul articles and a list 
oF manuFacturers, visit WWW.LABMAnAgER.COM/TOC-AnALyzERS

“Accuracy also  
improves from the use 
of self-check systems 
in a TOC analyzer.”
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Lug a tank of  gas to an experiment 
station, break the connection to the 
old tank, unhook the device that keeps 
the tank in place, pull out the empty 
tank and wrestle in a full one, secure 
the tank in place, attach the regulator 
and repeat, repeat, repeat. In some cir-
cumstances, a station can go through 
a tank—even multiple tanks—of  gas 
every day. Beyond the mere hassle of  
all that tank swapping, it gets costly 
and even dangerous in some cases. 
Moreover, all the gas-line chang-
ing can contaminate the gas. To get 
around these challenges, gas genera-
tors can replace the tanks.

Kim Myers, gas generator global 
product manager at Parker Hannifin 
(Haverhill, MA), points out several 
reasons for turning to a generator. 
First, using gas generators can be safer 
than using tanks. The MythBusters epi-
sode of  sheering off  a tank valve de-
picts the danger when the tank plows 
clear through a concrete block wall 
and bores partway through a second 
one before it stops. Many lab manag-
ers turn to generators for convenience, 
as the opening analogy suggests. Cost 
also plays a part. In addition to pay-
ing for the delivery of  the gas, My-
ers points out some related costs, in-
cluding the time required to change 

the tanks and the managerial costs 
of  maintaining the necessary supply 
of  tanks. According to Myers, “Most 
generators pay for themselves in two 
years on the hard costs alone—just the 
cost of  the gas in the cylinder.”

Gas generators can also make a better 
product. “When you generate gas at a 
plant,” Myers says, “the second you 
start doing anything with it, the gas 
starts to degrade, even as the producer 
starts to fill a tank from a big supply.” 
He adds, “A generator produces ultra-
high-purity gas, and it’s the same gas 
all the time.”

A generator for every job 
The range of  gas generators available 
keeps expanding. One class, the zero-

air gas generator, doesn’t even sound 
as though it makes gas at all. “It’s a mis-
nomer, really,” Myers says. This kind 
of  generator makes air that is free of  
hydrocarbons, which is the kind of  gas 
needed for many processes, including 
gas chromatography.

Other processes also need specific 
kinds of  gas. For example, the Fou-
rier transform infrared spectroscope, 
which is commonly used in quality as-
surance labs, runs better on gas that is 
free of  carbon dioxide. So users need a 
gas generator that makes CO2-free air.

Customers can also buy generators 
that make a specific gas, such as hy-
drogen or nitrogen. In fact, Myers 
mentions that many customers want 
to replace the helium gas used in an 
application with hydrogen gas. “He-
lium is a nonreplenishable natural re-
source, and the world is running out 
of  it,” Myers says. “There are some 
places where helium is rationed.” Al-
though hydrogen can replace helium 
in many applications, customers often 
select a hydrogen-gas generator over 
tanks because of  this gas’s flammable 
nature. “The generator includes only 
a small internal volume of  the gas and 
produces just what you need,” My-
ers explains. A gas generator can also 
make a specialty blend. This can be 

product focuS: gaS generatorS

convenient,  
coSt-effective  
and More  
accurate  
by Mike May, ph.d.

“Most generators pay 
for themselves in two 
years on the hard 
costs alone—just the 
cost of the gas in the 
cylinder.” 
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“Beyond the mere 
hassle of all that tank 
swapping, it gets costly 
and even dangerous in 
some cases.”

required for some applications such as 
vehicle-emissions monitoring. “Com-
bining purification, filtration and gas 
generation technologies enables us to 
produce gases with very specialized 
specifications,” Myers said.

Reliability represents a key trend 
across all gas generators, according 
to David Hemmig, director of  sales 
at MATHESON (Montgomeryville, 
PA). “Features and fancy upgrades are 
nice,” he says, “but customers want 
reliability.” To Hemmig that means 
years of  trouble-free performance. In 
zero-air gas generators, for example, 
Hemmig says that you should need to 

change the air filter only once a year.

Feeding forensic platforms
Gas generators also help out in some 
areas of  applied technology. For ex-
ample, forensics combines the ex-
pertise of  medical research and law 
enforcement. This field uses liquid 
chromatography/mass spectroscopy 
(LC-MS) to analyze a wide range 
of  samples, and one government lab 
manager mentioned using nitrogen 
gas generators with this technology 
platform. He added that he and his 
colleagues include gas generators in 
a range of  other systems, including 
hydrogen generators for flame-ion-
ization detectors and for nitrogen and 

phosphorous detectors. Here the lab 
manager pointed out the safety ben-
efits of  a hydrogen-gas generator that 
make it preferable to a large tank.

This expert also noted that today’s gas 
generators don’t cause many prob-
lems, and they run and run. In fact, 
he laughed as he compared modern 
gas generators to the Energizer bunny. 
If  he could get one improvement, it 
would be a gas generator that displays 
some digital information, such as the 
purity of  the gas being delivered.

Expanding capabilities
Another reason for more customers to 
use gas generators is that some instru-
ments now require higher volumes 
of  gas. The biggest growth in the gas 
generator market, though, comes from 
LC-MS platforms. In that case, the 
generators often need to be smaller. 
“Lots of  the labs using LC-MS are 
very small,” Myers says, “and a gener-
ator takes less space than tanks of  gas.”

In a gas generator with an integrated 
compressor, Hemmig points out, the 
noise can be bothersome. So his com-
pany developed a nitrogen gas gen-
erator in which the compressors can 
be detached and moved outside the 
lab. Myers added that noise presents a 
health concern and says, “Parker has de-

veloped products that use compressors 
that are no louder than a refrigerator.” 

Some customers need gas generators 
that capture performance data. My-
ers says, “This is growing out of  the 
pharmaceutical industry, where they 
want to track everything, including 
gas-generator calibration and perfor-
mance, such as pressure or flow.”

As gas generators meet more needs 
and grow increasingly reliable, more 
applications could arise. Users will 
find even more reasons to swap out 
tanks for a generator. It can make lab 
life simpler, safer, more economical 
and more successful.

Mike May is a freelance writer and editor 
living in Austin, TX. You may reach him at 
mike@techtyper.com.

“A generator produces 
ultra-high-purity gas, 
and it’s the same gas 
all the time.”
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In automated liquid handlers (aLhs) many customers are looking for modularity, flexibility, scalability, and upgradability. at the same time, space limitations are causing a shift 
from large core-facility, high-throughput screening systems to smaller, dedicated, more distributed screening within individual laboratories. Lab or bench-scale aLhs often lack the 
capabilities of core lab instruments and workflows change as well. Users therefore demand scalable, relatively low-cost instruments to which they may add functionality later on. 
Throughput is always a factor in deciding to “go automated.” But many experts have noted that speed is secondary to analysis quality. aLh provides accuracy, repeatability, and 
essentially error-free record keeping while freeing lab workers to do more creative activities such as planning experiments.

surveY saYs: are YOu in the Market fOr an

autOMateD liquiD hanDler?

Survey SayS:

If you currently utilize an automated liquid handling instrument or are 
planning to purchase one, please check all of the procedures that apply 
to your lab.*

Serial dilution 18%

PCR setup 18%

Plate replication                                                            14%

High-throughput screening 12%

Cell culture 11%

Plate reformatting 10%

Whole genome amplification 5%

Array printing 4%

High-density array printing 3%

Other 5%

Most of our readers have an annual budget of over $5,000 for the mainte-
nance, parts, repairs and service of their automated liquid handling systems:

Under $1,000 14%

$1,000 to $2,500 18%

$2,500 to $5,000 16%

$5,000 + 34%

Don’t know 19%

The top 10 features that impact our readers’ decisions to buy automated 
liquid handling instruments:*

Important not Important don’t know

Rapid throughput 92% 3% 5%

Size — small footprint 89% 5% 6%

Accuracy and precision for a wide 
range of compatible fluids

89% 6% 5%

Price 89% 8% 3%

Ability to expand on instrument as 
requirements change

86% 10% 4%

Maximize operator safety 86% 9% 5%

Compatible with LIMS-generated 
work lists

86% 7% 7%

Maintenance  / service / availability 

of accessories and replacement parts
84% 10% 6%

Safe sample handling — 

no cross-contamination
83% 12% 5%

Sample tracking — automated 
recording and sample data docu-
mentation with a choice of bar code 
reader options

83% 12% 5%

do you currently use or plan to purchase an automated liquid handling 
instrument equipped with…..*

Disposable tips 57%

Fixed, washable tips with 
various chemically resistant and 
biologically appropriate coatings 
and lengths

17%

Sound waves that use acoustic 
energy to transfer liquids 

4%

Don’t know 23%

For more information on automated liquid handling, visit www.labmanager.com/liquid-handling 
COMPLETED SuRVEyS: 230

* These sections include results from our sister publication The Scientist
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BioTek’s New 1-to-4 Reagent, All-In-One 
MultiFlo™ Microplate Dispenser.

• 1 μL - 3 mL dispensing range

• 6- to 1536-well microplates

• Peristaltic pump and microprocessor-controlled syringe technologies 

• Fully modular and upgradeable 

For more information visit www.biotek.com/multiflo.

Save space, save time, simplify the process.  

The new MultiFlo Microplate Dispenser replaces up to four independent 
dispensers in one compact instrument, reducing costs and eliminating 
plate movement.

China • France • Germany • India • Singapore • South Korea • Switzerland • United Kingdom • United States

MultiFlo_Ad_LabManager.indd   1 3/19/12   3:14 PM
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Mass spectrometry (MS) is the art of measuring atoms and 
molecules to determine their molecular weight. MS involves the 
ionization of chemical samples to generate charged molecules 
or molecular fragments and measuring their mass-to-charge 
ratio. Standard in all mass spectrometers are four fundamental 
parts—a sample inlet, an ionization source, a mass analyzer 
and an ion detector. Some instruments combine the sample inlet 
and the ionization source, while others combine the mass ana-
lyzer and the detector. however, all sample molecules undergo 
the same processes regardless of instrument configuration. 
Sample molecules are introduced into the instrument through  
a sample inlet and are converted to ions in the ionization source 
before being electrostatically propelled into the mass analyzer 
where they are separated according to their m/z. The detector 
converts the ion energy into electrical signals, which are then 
transmitted to a computer for analysis.

surveY saYs: are YOu in the Market fOr a

Mass speCtrOMeter?

Survey SayS:

The following are the primary purposes our surveyed readers are using 
their mass spectrometers for in their labs:

Forensic analysis 9%

Environmental analysis 21%

Clinical analysis                                                           11%

Food safety and testing analysis 8%

Biomarker & omics research 5%

Polymer science 4%

Drug discovery research 7%

Geological analysis 4%

Molecular biology 3%

Biochemistry 9%

Other (please specify): 16%

The majority of our readers use their mass spectrometers for the analysis  
of mixtures of low to mid-level molecular weight compounds.

Comprehensive analysis of complex mixtures 
of high molecular weight compounds 8%

Controlled substance analysis 7%

Elemental analysis 8%

Environmental analysis 16%

Large molecules, like proteins and peptides 7%

Metals analysis 7%

Mixtures of low to mid-level molecular  
weight compounds 18%

Pure, low-molecular weight organic compounds 10%

Small molecules 16%

Other 1%

The top 10 features that impact our readers’ decisions to buy a mass spectrometer:
Important not Important don’t know

High sensitivity/reliability 93% 5% 2%

Higher quality of data 91% 5% 4%

Ease of maintenance 90% 9% 1%

Data output, storage and retrieval 78% 18% 4%

Warranties 77% 15% 4%

High mass accuracy 75% 22% 3%

Training 74% 20% 6%

High mass resolution 73% 26% 1%

Onsite service/support 72% 25% 3%

Fast scanning speed 71% 26% 3%

For more information on mass spectrometers, visit www.labmanager.com/mass_spec 
COMPLETED SuRVEyS: 272 

The types of mass spectrometers our readers have recently purchased or are 
planning on buying for their laboratories:

Fourier transform ion cyclotron resonance 
(FTICR) mass spectrometry 3%

GC-MS 28%

Inductively coupled plasma mass spectrometry 
(ICP-MS) 14%

Matrix-assisted laser desorption/ionization 
(MALDI) 7%

Thermal ionization mass spectrometry (TIMS) 3%

Time-of-Flight (TOF) 13%

Triple Quad 19%

Don’t Know 9%

Other  5%

reasons our readers are planning to purchase a mass spectrometer:
Increase capacity / volume 19%

Integrating MS from traditional HPLC to UHPLC 6%

Looking for a complete system that includes data  
handling and storage 4%

Looking for more mass accuracy and resolution 10%

Looking to reduce the amount of sample prep time 7%

Looking to reduce the usage of solvent and waste 5%

Require a smaller footprint for the instrument in the lab 5%

Require higher quality data 9%

Require shorter run times / increased lab throughput 6%

Setting up a new lab 5%

Trying to reduce operating costs 5%

Upgrading older system 16%

We require more precise and accurate flow rates 2%

Other 2%

56 Lab Manager    April 2012 www.labmanager.com



t

t

Centrifuges separate particles and structures suspended in liquid by applying thousands of gravitational force equivalents to the sample through spinning. Laboratories use centri-
fuges to clarify suspensions, separate liquids, isolate suspended particles, perform density measurements and for many other applications. Many users, and some manufacturers, 
specify centrifuges and centrifugation in terms of rotor revolutions per minute (rpm), but as one expert notes, rpm is a vague term that says nothing about separation power.  
The operative term these days is rCF (relative centrifugal force), which is a function of rotor radius and the square of the rotational speed. Two centrifuges with the same rCF 
provide comparable resolving power. We recently surveyed readers about centrifuge use in their labs.

surveY saYs: are YOu in the Market fOr a

Centrifuge?

Survey SayS:

The fields of work our surveyed readers belong to include:

Biochemistry and biology 29%

Chemical 8%

Environment                                                            7%

Pharmaceutical industry 7%

Food and related products 7%

Clinical and blood banking 21%

Microbiology 9%

Other 13%

The speed range (rPM) of the centrifuge(s) respondents are  
currently using in their labs:

0 - 7,500 RPM 91%

7,500 - 10,000 RPM 92%

10,000 - 15,000 RPM 94%

15,000 - 20,000 RPM 88%

20,000+ RPM 90%

The 10 factors that our respondents found most important in the daily use  
of their centrifuges:

Important not Important don’t know

Reliability 99% 1% 0%

Ease of use 97% 2% 0%

Low maintenance / operating costs 96% 3% 1%

Price 94% 5% 1%

Safety Features 87% 11% 2%

Warranty 81% 16% 4%

Service and Support 80% 17% 4%

Accuracy 74% 20% 6%

Ease of installation 71% 27% 2%

Noise reduction 70% 27% 3%

Types of centrifuges respondents are currently using in their labs:

Floor UltraCentrifuge 89%

Floor Refrigerated Centrifuge 93%

Floor Centrifuge 93%

Microcentrifuge 93%

Benchtop Refrigerated Centrifuge 93%

Benchtop Clinical Centrifuge 94%

Benchtop UltraCentrifuge 88%

Benchtop Centrifuge 89%

Other 77%

For more information on centrifuges, visit www.labmanager.com/centrifuges    COMPLETED SuRVEyS: 467

Types of centrifuge rotors our surveyed readers are currently utilizing 
in their labs:

Swinging-bucket rotors 92%

Fixed angle rotors 91%

Vertical rotors 88%

Other 69%

questions our readers felt were the most important to have answered 
before committing to buying a centrifuge:

What type of centrifuge is best to follow  
the evolution of the laboratory?

33%

Plastics and composites vs. metal rotors: 
which makes the most sense for my lab?

17%

What are the considerations for selecting  
a centrifuge that increases the speed (g-force) 
and capacity?

20%

How do I select the appropriate centrifuge tube 
for the centrifuge I am purchasing?

13%

Can I get the features and function of a floor-
standing centrifuge in a benchtop?

11%

Other 5%
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the right choice for

co2 incubatorS 
by rachel Muenz
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To meet the needs of researchers seeking precise 
physiological culturing conditions and the protection of 
24/7 contamination prevention, Thermo Fisher Scientific 
announces the Heracell i range of CO2 incubators featuring 
variable oxygen control and solid 100 percent antimicrobial 
copper interiors. This range is suited to advanced applications 
in protocols that necessitate reduced oxygen concentrations.

•	 Temperature resistant  zirconium oxide O2 sensor 
technology with convenient auto-calibration capability

•	 Includes natural bactericidal and fungicidal properties, 
always working

•	 ContraCon™ high temperature cleaning cycle

•	 Segmented inner glass door assembly speeds recovery 
and reduces operating costs

•	 Exclusive iCAN touchscreen interface enables easy data 
input and access 

Thermo ScienTific heracell i SerieS co
2
 incubaTorS
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The Sterisonic CO2 incubator from Panasonic is a complete cell 
culture carbon dioxide incubator for highly regulated applications 
like stem cell research, regenerative medicine and in vitro fertiliza-
tion or conventional incubation. Unique features of the Sterisonic 
series include 3-hour H2O2 decontamination, achieved in situ with 
zero impact on adjacent equipment or the environment.

•	 H2O2 decontamination system limits downtime to less 
than three hours

•	 SafeCell UV fights contamination while cell culture 
protocols are in process

•	 Single-beam, dual detector infrared (IR2) sensor  
delivers precise CO2 control and quick recovery  
following door openings

•	 Provides uniform chamber air temperature and fast 
temperature recovery

Panasonic sterisonic co
2
 incubator

C O2 incubators are designed to copy 
a cell’s natural environment with 
a relative humidity of  around 95 
percent, a temperature of  37°C 

and a pH of  7.2 to 7.5. They are most com-
mon in biology labs performing tissue or cell 
culture and are used in any process where cells 
need to be cultured for a few hours or many 
weeks or where cells need to be expanded or 
maintained. Because incubator cleaning and 
operations must be validated in regulated work, 
CO2 incubators now offer very tight control 
over conditions within the instrument. When 
an incubator’s door is opened to remove or 
introduce samples, those conditions can quickly 
change, potentially damaging the viability or 
health of  cells. However, many incubators on 
the market automatically begin re-equilibration 
of  gas concentration and measure CO2 through 
infrared sensors to prevent such catastrophes. 
Cleaning is also extremely important in the 
maintenance of  the incubator with heat or 
ultraviolet light being the traditional methods 
of  disinfection. While effective, the downside 
of  heat is that it is tough on the incubator’s 
materials of  construction. And UV light, while 
also effective, sometimes leaves nooks and cran-
nies contaminated as it works only on line of  
sight. Check with your vendor to learn which 
CO2 incubator is best for your lab.
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BINDER CB series incubators provide excellent growth 
conditions for mammalian cell and tissue cultures, offering 
precise, reproducible control of oxygen concentrations as low 
as 0.2% and quick recovery times — important factors in 
conducting research under hypoxic conditions. Models CB 53, 
150 and 210 (model numbers refer to chamber volume in 
liters) allow sample access via optional small internal doors. 

•	 Doors maintain steady CO2 and O2 levels  
and accelerate recovery

•	 Minimizes the risk of contamination

•	 Feature as standard a 180°C hot-air cycle that provides 
true sterilization

•	 Includes integrated shelf-support system for easy cleaning

BINDER CB SERIES HypoxIa INCuBatoR  

ApplicAtions 

•	 Cell	or	tissue	culture

•	 Culturing	pond	water	for	the	presence	
of	E. coli,	etc.

•	 Cancer	research

•	 Protein	synthesis

•	 Stem	cell	research

•	 In	vitro	fertilization

•	 Vaccines

•	 Genetic	engineering



Trust us with your life.

Your cell cultures are irreplaceable. Don’t take chances. Trust 

your work to our industry-leading CO2 incubators for simplified

contamination prevention and optimal cell growth. More labs

worldwide choose our CO2 incubators for innovative solutions 

to their culturing needs.

With Thermo Scientific Heracell i CO2 incubators, your valuable 
cultures are:

• Secured: Our ContraCon moist heat decontamination cycle is
proven to eliminate contaminants with minimal handling, for 
simple and reliable cleaning.

• Protected: Only our 100% pure copper interior delivers continuous
prevention of bacterial and fungal growth on contact — naturally. 

• Thriving: Our patented rapid-response humidity system provides
superior recovery time upon door openings, enhancing cell growth.

Surround your cultures with an environment you can trust. 

Learn more at thermoscientific.com/co2
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Moving science forward

NEW: Heracell® i CO2 incubators
Choose stainless or pure copper 
interiors with exclusive iCAN™

touchscreen simplifying monitoring 
and control of incubator performance.

Heracell_LabMan_0611_Thermo  5/18/11  1:12 PM  Page 1
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e         ven before the current cloudier tax incentive 
climate cast its shadow on biofuel production, the 
budding industry faced the slings and arrows of  

environmentalists, food producers and even applied 
economists. The renewability of  biomass stock feeds once 
ignited hopes that biofuels could replace large amounts 
of  fossil fuels, reduce greenhouse gas (GHG) emissions, 
and generate substantial economic and environmental 
gains. The reality now is that claims of  GHG benefits 
are constantly challenged, as food security experts blame 
scarcities of  certain consumer items on the diversion of  
quantities of  grains and oil seeds to biofuel production. 
Further tarnishing the luster of  biofuels is the current 
heightened interest in hydraulic fracturing (fracking) of  oil 
and shale sands to produce oil and natural gas, the recent 
decisions to expand offshore oil drilling and renewed 
interest in nuclear power generation. 

Still, a hardy band of  biofuel research and service laboratory 
managers and their teams are pressing on to find ways to 
improve production techniques and cost-effectiveness. By 
and large, these managers seem unperturbed by the less rosy 
macro picture. They acknowledge that their customers are 
affected differently by the changing government incentives 

and note that while some potential start-ups find entry 
barriers insurmountable, this could well be a function of  
our current tough economic setting. 

For the past 10 years, Christopher Perkins has served as 
laboratory director at the Center for Environmental Sciences 
and Engineering at the University of  Connecticut. In response 
to strong faculty interest in biofuel production from waste 
vegetable oil and other nonagricultural stock, the scope of  the lab 
was broadened during the past three to five years to encompass 
both environmental and biofuel analyses. A grant from the state 
of  Connecticut’s Center for Advanced Technologies helped 
to fund a pilot facility for biofuel production, the acquisition 
of  scale-up and automated instrumentation, and the creation 
of  a biofuel testing program for biodiesel (B100) and blends 
(B5-B20). “This helped to make our research and laboratory 
testing services available, at a reduced cost, to Connecticut and 
regional biofuel producers,” Perkins says.

“Our center has a full-time business office that handles 
budgeting, billing and invoicing for our services to clients,” 
he says. Perkins explains that the center works alongside the 
university, and it directly bills its clients for services very 
much as a commercial entity does for fee-for-service work. 
“From our mandated work to support and help incubate 

PERSPECTIVE ON: A BIOFUEL RESEARCH LABORATORY

DESpITE FUNDING 
CHALLENGES, TwO BIOFUEL 
R&D LABS CONTINUE TO 
OpTImIzE mETHODS AND 
SERvICE THE mARkET by Bernard Tulsi 
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biofuel production facilities, we generate revenue that 
helps to support our activities. Unlike several other areas 
of  the university, the analytical and support staff  members 
here are maintained with our funds, which means that we 
have to pay overhead, salaries, fringes and other operating 
expenses from the revenue we generate.”

The lab handles about 15 to 20 biofuel samples per week 
and is capable of  conducting tests on all the ASTM 
D6751 standard specifications for biodiesel fuel blends. It 
does not conduct cetane number analyses in-house, but it 
does offer tests that are not part of  ASTM requirements, 
including Karl Fisher moisture analysis. Currently it has 
one full-time staffer, three part-time professionals and 
other support personnel for specialized tests. Perkins says 
that interested students assist with analyses and benefit 
from training and mentoring as they pursue certification.

“We are not a big service entity, nor do we want to be,” 
says Perkins, who pointed out that the lab operates only 
one shift. He says that the cost structure in university 
labs, which often have M.S.- and Ph.D.-level scientists, 
is different from that of  pure service operations. “Most 
university labs won’t be able to offer a total acid number 
for $5 to $10,” he says. There are other barriers that 
prevent university labs from competing with full-service, 
external facilities. University labs are not accustomed 
to acquiring and maintaining the necessary service 
and quality management, such as that required by the 
National Biodiesel Board, to enable them to operate in 
the commercial arena.

PERSPECTIVE ON: A BIOFUEL RESEARCH LABORATORY

Biodiesel production prototype in support of  UConn’s biofuel 
R&D (Richard Parnas, Ph.D.), which is housed within the center.
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Perkins notes that his lab’s background in the environmental 
area allowed it to become a state-certified analytical 
facility. This was quite useful when the decision was taken 
to provide biofuel testing services. “We participate in 
the quarterly ASTM biofuel cross-check program, and 
we collaborate with a lot of  companies,” says Perkins. 
Analytical testing of  samples from these companies helps 
to assess how their products will measure up to ASTM 
standards. He says that because of  the lab’s expertise 
on the production side, it is able to help manufacturers 
resolve production problems. “If  they fail, we work to help 
them to decide whether they want to continue further—to 
tweak their processes and resubmit their samples,” he says.

Perkins says that on a number of  
occasions, the lab works with new 
producers whose needs have research 
as well as quality-testing dimensions. 
“We have individualized interactions 
with our clients. This is an important 
part of  the value that we add, over and 
above typical service operations. We 
offer direct consultations to solve their 
production issues. This is not a case 
where they send us their samples and 
we send them a results report with an 
invoice; it is much more interactive.”

Today, the laboratory features testing 
and pilot production facilities, both 
of  which are used for contract and 
research work. Perkins says that 
they use instrumentation from multiple vendors. Waters 
UPLC, MS-MS, fluorescence and characterization 
tools help to subject biofuel testing to high-throughput 

techniques and adjust some of  the associated R&D 
processes. Some PerkinElmer (PE) tools are used for 
elemental analyses, he says, explaining that some biofuel 
production methods require the use of  catalysts. “So we 
use PE’s inductively coupled plasma mass spectrometry 
(ICP-MS) instruments to quantify the catalytic materials 
in samples.” He says that the lab uses Metrohm’s oxidative 
stability and titration equipment and Agilent’s GC 
systems for assessing both methanol and total glycerin 
in biofuel samples. The lab relies on Kohler products for 
distillation and temperature analysis.

Perkins would like to see more 
automation in biofuel labs. He 
says that his lab’s distillation 
unit is manual, which requires 
watching over hour-long distillation 
processes. “Automation could go 
a far way toward increasing our 
operational efficiencies,” he says. 
“We would like to move into more 
automated systems within the next 
six months to two years.”

Finding and retaining personnel 
with the correct mix of  skills and 
temperament represent one of  
the leading managerial challenges, 
according to Perkins. To begin with, 
the lab requires staff  with high levels 
of  training and expertise to conduct 

research. But it also requires them to go into production mode 
on the service side. This is not easy because the skill sets 

PERSPECTIVE ON: A BIOFUEL RESEARCH LABORATORY

Elemental analysis of  biodiesel by ICP (EN14538).

UPLC-MS-MS analysis in support of   
biofuel R&D.

GC-FID analysis of  free and total glycerin (ASTM  D6584).
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PERSPECTIVE ON: A BIOFUEL RESEARCH LABORATORY

may be mutually exclusive for the two areas. “Our operating 
paradigm requires both, and as a result, finding staff  with 
both skill sets is an ongoing challenge. We have to deal with 
quality, production and multiple other requirements, and we 
have to do a lot of  training because this combination does not 
necessarily come out of  universities or training institutions.”

For Perkins, one of  the critical challenges going forward is 
“making sure that you have the strategic investments for the 
future, to ensure that as the science, methods and requirements 
change, we will have the resources available to stay the course 
and grow.” Despite such challenges as financial failures among 
customers, fewer start-ups coming online and competition 
for scarce dollars from other energy alternatives, Perkins is 
focused on optimizing the methodologies used in his area. 
He sees considerable opportunity in the development of  
high-throughput methods to characterize oils, including algae 
oil, which may be used to produce not only biofuel but also 
higher-value products such as cosmetics, pharmaceuticals and 
aviation fuel. “Not all feed stocks will be applicable, so there is 
a big opportunity for new methods that match biofuels to their 
most appropriate applications.”

Also operating in a university environment but in a different 
geographic locale and with different types of  biofuels is Dr. 
Sabrina Trupia, assistant director of  biological research at 
the National Corn to Ethanol Research Center (NCERC) in 
Edwardsville, Ill. NCERC has been in operation on the campus 
of  Southern Illinois University Edwardsville since 2003. “We 
are self-funded; we conduct projects that are funded through 
competitive grants or for a variety of  private clients on a fee-
for-service basis, [thereby generating] the vast majority of  our 
revenues,” says Trupia.

Despite its name, the center works with feed stocks beyond 
grain and with other biofuels besides ethanol. Trupia says that 
the center works with several kinds of  grains; it is engaged in 
grant-funded cellulosic ethanol research and conducts projects 
for clients that go beyond corn. “We have two laboratories; 

one is for fermentation, while the other is an analytical lab 
for QA/QC that also supports our pilot plant, which is used 
for a number of  studies.” Trupia says the pilot plant, one of  
the center’s proudest accomplishments, is solidly booked until 
February 2013. “It allows us to scale up production processes, 
and we are now getting outfitted so that we can go from lab to 
pilot plant through the intermediate sizes and prove concepts 
that our private clients and grantees want us to address.” 
Because of  budget constraints, Trupia coordinates a number 
of  projects both in the fermentation lab and the pilot plant, in 
addition to serving as lab manager.

The center works with clients to clarify the objectives of  
their experiments and if  necessary helps them to evaluate the 
demands of  their experimental designs. Trupia says that when 
the center’s staff  believes it is possible to improve the design, 
a proposal with cost estimates is drafted and presented to the 
client. Proposals are also used as the bases of  protocols, which 
guide future project implementation. “Internally, we have 
vendor operating procedures, including QA/QC plans, which 
are implied in the protocol.”

“In our lab, we have three full-time analysts, me, and a 
colleague who conducts research and project management 
and provides general leadership. I am also involved in the 
scheduling and reviewing of  projects. Altogether, the facility 
has about 20 employees; in the pilot plant there are four 
research engineers and three operating coordinators who 
run the plant and other operations,” says Trupia. She says 
the plant is capable of  running six to 10 different types of  
analyses, and this is typically done several times per day with 
one person on shift. Throughput is generally driven by client 
needs, and when necessary the facility can run once-per-
hour HPLC samples or microscopy or microbiology samples, 
according to Trupia. The laboratory is equipped with three 
HPLC systems from Shimadzu, which are used routinely. 
It also has an IC system and an LC/MS/MS for research 
purposes, as well as two GC/FIDs.

Trupia, who is involved in the lab’s equipment acquisition 
decisions, says, “What we need, even though we do research, 
is equipment that is well-built and will last for some time. We 
do not necessarily acquire the fanciest equipment available on 
the market. For our routine analyses we want reliable, good-
quality equipment that at the same time is not too expensive, 
because we operate with a limited budget.” She says that 
support services are very important. “We try to gauge the 
quality of  vendors’ tech support service capabilities before 
we decide to buy equipment,” she says. Equipment acquisition 
must be done in accordance with the procurement systems 

Dr. Trupia in the fermentation lab with Advanced Microscopy 
Group’s EVOS fl digital inverted fluorescence microscope and New 
Brunswick Scientific’s incubator shaker behind her.



of  the university; however, if  preferred vendors do not have 
specific instrumentation or accessories, the lab is free to source 
from elsewhere, according to Trupia.

The center is engaged in both research and service laboratory 
activities for its outside clients. “With our private clients, the 
projects are shorter in duration because the clients typically 
want results within a few weeks. That is helpful, because 
research is the other way around. It takes a long time to get 
a grant, and this provides more wiggle room. As a result, we 
are able to schedule our research to work around the projects 
we do for our external clients.” She adds that the combination 
of  research and service work also lends itself  well to the 
allocation and distribution of  lab personnel.

Relatively speaking, the biofuel industry is fairly new, and the 
required skills need some level of  flexibility, which makes on-
the-job training very important, according to Trupia. “Here at 
NCERC we do a lot of  training. We have an internship program, 
and have conducted training for the staff  of  private clients and 
obtained grants to retrain automotive workers. So while it is 
helpful to have a strong analytical scientific background, it is 

very beneficial to have our on-the-job training because it is 
varied and changes with time to meet the needs of  the field.”

Turning to future prospects in the biofuel sector, Trupia notes 
that the tough economic climate and adjustments in tax incentives 
have changed the mix of  private clients seeking the center’s 
services. “There are a lot fewer start-ups now, although I think 
this goes in waves,” she says. Even so, she says, “We are always 
trying to expand our capabilities, but there is great demand for 
our services, and sometimes we can’t fulfill it fast enough—while 
that is a challenge, it is also a great opportunity.”

She says that NCERC started out in 2003 as a government- 
and state-funded entity. “About four years ago we switched 
it around completely to be self-sufficient. We are proud of  
this accomplishment because we have managed to become an 
asset to the biofuels field and be a self-sustaining functioning 
research and service laboratory at the same time.”

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

PERSPECTIVE ON: A BIOFUEL RESEARCH LABORATORY
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Flexibly Coupled Diamond ATR Probe 
DMD-270Fx
•	 Employs	hollow	flexible	lightguides
•	 Provides	coupling	to	a	Fourier	transform	infrared	(FTIR)	spectrometer
•	 Gives	users	full	fingerprint	region	spectral	coverage
•	 Features	high	stability	and	durability

 
Axiom Analytical www.goaxiom.com

Micro Lensed Fiber-Optic 
Raman Probe 
BAC200
•	 Capable	of	delivering	the	performance	of	a	larger	raman	probe
•	 Features	an	extremely	small	diameter	of	less	than	4mm
•	 Enables	both	immersion	and	direct	contact	measurements
•	 Optical	elements	are	permanently	fixed	in	alignment

B&W Tek www.bwtek.com

UV-Visible-NIR  
Microspectrophotometer 
20/20 Perfect Vision™
•	 Now	with	kinetic	spectroscopy	capabilities
•	 Able	to	monitor	the	full	range	spectra	of	a	microscopic	

sample	area	over	time	and	plot	the	results
•	 Includes	powerful,	easy-to-use	software

CRAIC Technologies www.microspectra.com

AC Analytical Controls for Crude 
Oil Analyzer 
CNS SIMDIS
•	 Simultaneously	determines	the	boiling	range	distribution		

of	carbon,	nitrogen,	and	sulfur	in	crudes	and	final	products
•	 Able	to	analyze	a	wide	variety	of	crude	products
•	 Incorporates	additional	chemiluminescence	detectors

PAC www.paclp.com

ICP-OES Spectrometers 
SPECTROBLUE
•	 Eliminates	the	need	for	expensive	external	cooling
•	 Achieves	detection	limits	at	ppb	levels
•	 Able	to	handle	extreme	sample	loading
•	 Provides	strong	uptime,	stability,	and	reliability
•	 Features	unique	UV-PLUS	sealed	optical	system

SPECTRO Analytical Instruments www.spectro.com

Ductless Fume Hoods 
Purair Advanced
•	 Provide	sophisticated	airflow	and	filter	alarms
•	 Also	include	advanced	safety	features
•	 Are	available	from	2	to	8	feet
•	 Gives	users	a	face	velocity	at	100	fpm
•	 Design	prevents	contamination	of	switches,	etc.

Air Science USA www.airscience.com

baSic Lab

Inverted Microscope 
Axio Vert.A1
•	 Combines	all	standard	contrasting	techniques	in	a	single	stand
•	 Offers	brightfield,	phase	contrast,	polarization	contrast,	PlasDIC,		

VAREL	and	improved	Hoffmann	modulation	contrast	(iHMC)
•	 Also	provides	differential	interference	contrast	(DIC)

Carl Zeiss Microscopy www.zeiss.com/micro

Switching Mode Power Supply 
HVPS Series
•	 Provides	10	to	100	kV	adjustable	output	at	power	levels		

up	to	200	kW
•	 Packaged	in	a	24”W	x	36”D	x	74”H	cabinet	and	uses		

tap	water	for	cooling
•	 Offers	full	over-voltage	and	over-current	protection		

up	to	+30%

Diversified Technologies www.divtecs.com

Column Selection Tool 
GC Column Configurator
•	 iPhone	and	iPad	optimized
•	 Enables	users	to	choose	the	appropriate	column		

for	their	chromatographic	specifications
•	 Easy	to	use;	just	enter	the	current	part	number	or	

column	dimensions

Thermo Fisher Scientific www.thermoscientific.com

LC Column Protection  
Selection Tool 
Guard Finder
•	 Helps	users	quickly	select	column	protection	products
•	 Includes	library	of	over	41,000	HPLC,	UHPLC	and		

preparative	HPLC	columns	
•	 Features	easy	and	flexible	interface
•	 Matches	input	with	the	recommended	Phenomenex	column	protection

Phenomenex www.phenomenex.com
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Corrosion-Resistant Vacuum Pumps 
LABOPORT®

•	 Provide	longer	service	life
•	 Include	tough,	condensate-resistant	multi-port	FFPM	valves
•	 Use	no	oil
•	 Operate	without	maintenance	or	water	requirements

KNF Neuberger www.labpumps.com

Water Purification Systems 
Elix® Essential
•	 Complement	company’s	existing	Elix®	range
•	 Electrodeionization	technology	ensures	consistently		

pure	water	quality
•	 Easy	to	use	and	economical
•	 Provide	flow	rates	of	3,	5,	10	or	15	liters	of	water	per	hour

EMD Millipore www.emd-millipore.com

product SpotLight

A NEW WAy TO CONCENTRATE
PiPette Promises to simPlify lab Processes 
and increase detection 

microbiologists and other lab professionals have a new tool 
at their disposal with the release of innovaprep’s concentrat-
ing pipette — an automated microparticle concentrator 
developed to replace older, time-consuming, and labor 
intensive sample prep methods such as culture enrichment, 
filtration, and centrifugation.

innovaprep marketing manager ann packingham said the 
new pipette, officially launched at the american society for 
microbiology’s biodefense and emerging diseases conference 
in February, has gotten good feedback so far.

“users have commented on the amazing ease of use, fast processing speed, and the ability to 
select the final sample volume to match the input size (as low as 100 microliters) of their rapid 
detection method (such as pcr),” she said, adding the company recently learned they were 
granted a full patent on the underlying technology.

a key part of that technology is the pipette’s unique single-use tips that contain a filter membrane 
with uniformly-sized pores. 

“as the sample is drawn up into the pipette tip, particles larger than the pore size are trapped on 
the surface,” ms. packingham explained. “When all the liquid has passed to waste, our patented 
‘wet foam elution’ process sweeps the particles off the membrane into a user-selected volume 
with over 90 percent recovery efficiency.”

she added the foam collapses back into a liquid in seconds and is ready for rapid or classical 
analysis methods. currently, innovaprep offers pore sizes for bacteria, parasites, molds, spores 
and whole cells but the company plans on adding ultrafiltration tips capable of concentrating 
viruses and free dna later this year.

For more information, visit www.innovaprep.com

Viscosity Baths
•	 Designed	to	accommodate	specific	testing	and	quality		

control	needs
•	 Configured	for	use	with	most	popular	capillary	viscometers
•	 Feature	working	temperatures	up	to	135°C
•	 Provide	temperature	stabilities	to	±0.01°C

PolyScience www.polyscience.com

Pipette Controller
•	 Quick	and	simple	to	operate
•	 Can	be	used	for	extended	periods	of	time	without	discomfort
•	 LCD	display	shows	selected	aspiration	speed
•	 Neoprene	nozzle	grips	most	standard	laboratory	pipettes

Porvair Sciences www.porvair-sciences.com

Permeation Tubes 
Dynacal®

•	 Provide	accurate,	stable	concentrations	from	ppb	to	high	ppm
•	 At	a	constant	temperature,	the	device	emits	the	compound		

through	its	permeable	portion	at	a	constant	rate
•	 Rates	can	be	certified	using	standards	traceable	to	NIST

VICI Metronics www.vicimetronics.com

cheMicaLS, kitS & reagentS

Screening Kits 
Tankyrase 1 Activity Assay
•	 Identify	Tankyrase	1	inhibitors	in	an	in	vitro	system
•	 Offer	sensitivity	down	to	0.1	mUnits	of	Tankyrase	1	
•	 Available	in	a	choice	of	two	easy-to-use,		

non-radioactive	formats
•	 Operate	in	a	96-well	microplate	format

AMSBIO www.amsbio.com

Rapid Formaldehyde-Free RNA Gel Kit
•	 Works	with	standard	electrophoresis	equipment
•	 May	be	safely	used	on	an	open	benchtop
•	 Does	not	require	extended	sample	incubation	steps		

or	recirculation	of	running	buffer
•	 Delivers	fast,	high	quality	results	

AMRESCO  
www.amresco-inc.com
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High-Throughput System for  
Fragment Library Preparation 
SPRIworks HT
•	 Allows	researchers	to	process	libraries	with	greater		

speed	and	sample	reproducibility
•	 Utilizes	built-in	SPRI	(Solid	Phase	Reversible	

Immobilization)-based	per-well	size	selection
•	 Offers	a	reagent	kit	for	library	preparation	that	includes	

sizing	solution	and	PCR	reagents

Beckman Coulter www.beckmancoulter.com

Lipoprotein (a) Assay
•	 Suitable	for	use	on	most	chemistry	analyzers
•	 Not	affected	by	Apo(a)	size	related	bias
•	 Ensure	more	Lp(a)	bound	antibodies	are	recognized	and	detected	in	the	sample
•	 No	sample	preparation	required;	all	reagents	are	liquid	ready-to-use

Randox  www.randox.com

Lab autoMation

Liquid Handling Workstation 
Biomek 4000
•	 Offers	both	single-channel	and	eight-channel	options
•	 Includes	a	modular	and	expandable	deck	layout
•	 An	optional	enclosure	is	also	available
•	 Features	pre-loaded	liquid	transfer	methods		

and	Biomek	software

Beckman Coulter www.beckmancoulter.com

Automated System for Biobanking 
and Forensics 
BiOS
•	 Ensures	the	integrity	of	250,000	to	more	than	10		

million	sample	tubes	at	temperatures	down	to	-85˚C
•	 System	parts	are	easily	accessible	for	service	and	

maintenance
•	 Includes	one-	and	two-dimension	barcode	reading	and	sample	tracking

Hamilton Storage Technologies www.hamilton-storage.com

SPE Extraction System 
SmartPrep™
•	 Designed	specifically	for	cartridge	based	sample	prep
•	 Combines	intelligent	graphical	software,	versatile	hardware		

and	ease	of	use
•	 Features	single	or	multiple	module	scalability
•	 Processes	up	to	(96)	samples
•	 Compatible	with	standard	1,	3	and	6mL	cartridges	

Horizon Technology   www.horizontechinc.com

Automated Petri Dish Filling System 
MEDIAJET 
•	 Features	new	Turbo	mode	option	which:
•	 Results	in	time-savings	of	more	than	40%
•	 Enables	labs	to	fill	up	to	1100	Petri	dishes	/	hour
•	 Existing	MEDAJET	users	can	add	the	feature	by		

updating	to	firmware	version	(V02.10)	and	purchasing		
the	Turbo	mode	kit

INTEGRA Biosciences www.integra-biosciences.com

Multipurpose Liquid-Handling  
Instrument  
VIAFILL™
•	 Provides	a	choice	of	different	tubing	sets
•	 Includes	a	color	touch	screen	user	interface
•	 Allows	accurate	and	rapid	reagent	addition	in	volumes	

ranging	from	0.5µl	to	10ml	into	6-,	12-,	24-,	48-,	96-,	384-	and	1536-well	plates
•	 Can	be	used	as	an	automated	multichannel	pipettor	or	a	plate	washer/aspirator

INTEGRA Biosciences www.integra-biosciences.com

Microplate Dispenser  
Multi Stacker 400 (MS400)
•	 Contains	four	hotel	stacks	(25	or	50	plates	each)
•	 Stacks	are	easily	accessible
•	 Enables	extended	walk	away	time	to	liquid	handlers,	readers,	washers,	etc.
•	 Able	to	tend	to	two	instruments	with	bidirectional	gripper	arm

PlateCentric Solutions www.placecentric.com

Syringe Pump 
Atlas XL
•	 Allows	automated	volumetric	dosing	from	100	µl/min	to	200	ml/min
•	 Extremely	chemically	resistant
•	 Enables	continuous	flow	at	pressures	up	to	6	bar
•	 Features	embedded	computer	and	range	of	accessories

Syrris Limited  
http://syrris.com
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LOCKED AND LOADED 
enclosed workstation aims to increase  
samPle integrity
hamilton robotics recently introduced the microlab nimbus enclosed workstation at slas 
2012 — a protected, multifunctional benchtop workstation that enables gripper movements 
and a range of pipetting capabilities for tubes  
and plates within a secure environment.
this second-generation workstation incorporates 
feedback the first version of the instrument received  
last year at labautomation.
“customers were concerned with the integrity of their 
samples and preferred an enclosed system to avoid any 
safety or human intervention issues,” a hamilton repre-
sentative said. “to meet the needs of our customers, we developed a lockable environmental 
enclosure that protects samples from the human element.”
that enclosure accommodates either the hamilton co-re (compressed o-ring expansion) 
96-probe multichannel head or four independent 1 ml channels.
the rep added that the new workstation further addresses sample integrity needs through 
its two lockable extension bays and small footprint requirements are met through the 
accommodation of pull-out storage for the pc and tip waste — all done without opening the 
nimbus enclosure door.
more wizard-based software was another thing customers asked for which hamilton has 
provided in the workstation’s instinct software.
“the software was designed to create methods such as liquid transfers, reagent additions 
and serial dilutions with a few clicks, but flexible enough to still create complicated complex 
methods,” the hamilton rep said.
the response to the newest nimbus workstation at slas 2012 in February was very positive.
“customers were excited with the prospect of integrating many of their plate readers and 
washers with the nimbus,” the hamilton representative said. 

For more information, visit www.hamiltoncompany.com

product SpotLight

PCR Instrument 
Mastercycler® nexus series
•	 Excellent	reproducibility,	low	noise	emission	and		

the	versatility	to	use	all	types	of	consumables
•	 Up	to	three	units	may	be	combined	for	higher	throughput
•	 Feature	low	energy	consumption	and	a	small	footprint
•	 Designed	to	be	affordable,	flexible	and	reliable

Eppendorf North America www.eppendorfna.com

Barcode Library 
Access Array™
•	 Prepares	amplicons	for	resequencing	without	the	need	

for	any	additional	library	preparation	
•	 Allows	multiplexing	of	up	to	96	different	samples		

in	a	single	sequencing	run
•	 Can	operate	with	any	next-generation	sequencer	(NGS)	on	the	market

Fluidigm www.fluidigm.com

Life Science

Conjugated Anti DDK Antibodies 
4C5
•	 Detects	the	DDK	epitope	which	is	widely	used	as	

tag	in	recombinant	proteins	and	is	included	in	the	
pCMV6-Entry	vector

•	 Have	been	developed	using	the	highest	standards	of	production	procedure	and	validation

AMSBIO www.amsbio.com

Single-Use Bioreactor 
UniVessel® SU
•	 Provides	a	2	L	working	volume
•	 Irradiated	prior	to	delivery	and	ready-to-use	out		

of	the	box
•	 Complete	culture	vessel	is	disposed	after	use,		

reducing	cleaning	time
•	 Can	be	connected	to	all	Sartorius	BIOSTAT®	benchtop	bioreactor	controllers

Sartorius Stedim www.sartorius-stedim.com

Automated Gel Imaging System 
G:BOX F3

•	 Features	a	high-resolution	3.8	million	pixel	CCD	camera
•	 GeneSys	imaging	software	automatically	sets	up	the	optimum	

lighting	and	filters
•	 Also	includes	unlimited	copies	of	GeneTools	image		

analysis	software
•	 Contains	overhead	Epi	white	light

Syngene www.syngene.com

3D Cell Culture Plate 
RAFT
•	 System	comprises	a	new,	custom	RAFT	microwell	plate,	

reagents,	plate	heater	and	protocol	for	production	of		
3D	cell	cultures

•	 Allows	production	in	a	standard	96-well	plate	format
•	 Gives	scientists	complete	control	over	their	experimental	parameters

TAP Biosystems www.tapbiosystems.com

Veterinary LIMS 
Matrix
•	 Includes	species	and	breed	dependent	reference	ranges
•	 Offers	full	integration	of	Microchip,	Vet	XML	and	VeNOM	codes
•	 Provides	flexible	billing	options	and	test	pricing
•	 Able	to	be	configured	to	customer’s	specific	requirements

Autoscribe www.autoscribe.co.uk

LiMS & SoftWare
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Spectral Data Acquisition Software 
BWSpec™ 4.00
•	 Features	a	new	spectral	management	system
•	 Provides	a	convenient	menu,	allowing	the	user	to	manage	multiple	spectra
•	 Displays	all	relevant	collection	parameters	for	whichever	spectrum	is	selected

B&W Tek www.bwtek.com

LIMS Software 
LABVANTAGE 6
•	 Includes	enhancements	to	batch	management	and	new	event-driven	flexibility
•	 Now	features	advanced	instrument	integration
•	 Contains	support	for	both	desktop	and	mobile	devices
•	 Provides	dynamic	field	creation,	which	simplifies	data	storage

LABVANTAGE Solutions        www.labvantage.com

Proteomics Software 
ProteinCenter
•	 New	version	includes	more	than	223	million	protein-protein	interactions	in	its	database
•	 Now	provides	direct	support	for	Cytoscape	open	source	platform
•	 Includes	plug-ins	for	bioinformatics,	social	network	analysis	and	the	semantic	web	

Thermo Fisher Scientific www.thermoscientific.com

Spectrophotometer PC Software 
Resolution
•	 Available	in	four	different	suites
•	 Allows	simple	sample	measurement,		

data	analysis,	printing,	reporting	or	exporting	in	multiple	formats
•	 Users	can	design	and	schedule	validation	tests,	among	other	tasks
•	 Each	suite	includes	application-specific	options	in	addition	to	basic	functions

Biochrom www.biochrom.co.uk

Software Algorithm 
Linear Regression Plus
•	 Developed	for	use	with	the	Model	440		

Elemental	Analyzer
•	 Provides	excellent	accuracy	in	determining	nitrogen	

content	of	combustible	samples
•	 Improves	data	quality	and	reduces	the	time	taken	to	determine	nitrogen	content

Exeter Analytical www.exeteranalytical.co.uk

Near-Infrared (NIR) Analyzer Software 
Vision 3.50 Service Pack 7 (SP 7)
•	 Version	2.0	of	Digital	Protocols	for	Vision		

have	also	been	released,	replacing	all		
previous	versions

•	 SP	7	is	a	cumulative	service	pack	offering		
support	for	the	latest	NIR	laboratory	and	process	hardware.

•	 Includes	an	extensive	security	system	and	electronic	manual

FOSS NIRSystems www.foss-nirsystems.com

300SB-C3 and 300-Diphenyl 1.8 µm Columns 
ZORBAX
•	 Extend	the	benefits	of	reversed-phase		

biomolecule	separations	to	ultra-high-
performance	liquid	chromatography

•	 C3	phase	broadens	the	selectivity	and	
improves	peak	shape	and	recovery	options		
for	larger	proteins

•	 Diphenyl	phase	offers	additional	selectivity

Agilent www.agilent.com

SuppLieS & conSuMabLeS

LIMS Software 
Qualoupe 1.1
•	 Now	includes	a	consumable	stock	control	software	

module
•	 Ensures	easy	control	of	users’	constantly	changing	

stocks	of	consumables
•	 All	consumables	used	in	the	lab	can	be	defined	and	a	record	created		

for	each	associated	consumable	

Two Fold Software www.twofold-software.com

Flash Chromatography Cartridges  
SNAP Ultra
•	 Feature	universal	plug	and	play	compatibility
•	 Deliver	high	sample	loading	to	reduce	purification	costs
•	 Fast	flow	rates	in	all	types	of	viscous	solvents	with	

spherical	media
•	 Individually	lot	numbered	for	traceability
•	 Universal	fit	onto	all	flash	systems	with	Luer	inlet		

and	outlet	connections

Biotage                www.biotage.com
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Computer Printable Labels for Liquid 
Nitrogen Storage 
CILS-85000ULT
•	 Provide	immediate	permanent	adhesion	to	all	cyrovials,	

tubes	and	liquid	straws	stored	down	to	-196ºC
•	 Available	in	any	format	including	‘cap	&	tube’	label	sets
•	 Variable	data	can	be	added	‘in	minutes’	straight	from	a	

standard	laser,	inkjet	or	thermal	transfer	printer

CILS International www.cils-international.com/usa

Cell Culture Dishes 
Lumox®

•	 Include	ultra-thin,	25µm	thick,	gas-permeable	film	bases
•	 Provides	superior	optical	quality,	very	low	autofluorescence,		

and	high	UV	transparency
•	 Film	has	excellent	chemical	resistance	
•	 Available	in	35mm	and	50mm	diameters

Sarstedt               www.sarstedt.com

Repeating Pipette Tips 
BRAND PD-Tip™
•	 Now	includes	1mL	and	10mL	sizes
•	 Encoded	for	automatic	recognition	by	the	HandyStep®		

electronic,	Rainin®	AutoRep™	E	and	Gilson®		
Repetman®	pipettes

•	 Available	either	non-sterile,	or	individually-wrapped		
BIO-CERT®	sterile

BrandTech Scientific         www.brandtech.com

ONE-PIECE DESIGN SAVES  
MONEy AND TIME 
UniqUe vials are a good fit for labs handling 
many samPles
J.g. Finneran associates has come out with a new set  
of vials designed for researchers tasked with managing 
a lot of chromatography sample vials in their laborato-
ries: the new 300µl interlocked r.a.m. (robotic arm 
machine) vials with 9mm thread finish.
“Working with lab equipment manufacturers, the 
Finneran interlocked r.a.m. vial has been designed, 
using proprietary manufacturing techniques, to work 
precisely with each and every instrument so that the lab 
technician can most efficiently perform their required tests,”  
said Janet cohen, Finneran’s international sales and marketing manager.
composed of a clear or amber type i borosilicate glass, the vial and insert are fused together, 
keeping the insert permanently in place. this design enables accurate automated injection 
and eliminates contamination risk around the seam or space between the neck of the vial and 
the insert. the vials also arrive ready to use in the lab.
“With … the interlocked r.a.m. vial, the lab can expect to double their productivity,” cohen 
said, explaining that is done through preventing cross-contamination from unnecessary 
component handling. that means fewer products are needed to perform similar tests and 
lab technicians can thus work more efficiently. “there is no more need to assemble vials and 
limited volume inserts as the interlocked vial provides a complete package.”
cohen added the vials’ economic price can also save labs in research, testing, and facility costs.
“as a result of the automated manufacturing techniques always being developed at Finneran 
associates, we have been able to reduce our manufacturing costs for not only this vial but for 
much of our product line,” she said.

For more information, visit www.jgfinneran.com

product SpotLight

Configurable Diffusion Tubes 
Trace Source™
•	 Extend	the	range	of	compounds	that	can	be	used	to	include		

subliming	solids	and	viscous	liquids
•	 Include	a	removable	reservoir	that	allows	filling	with	the		

capillary	removed
•	 A	variety	of	pre-configured	and	tested	capillaries	can	be		

interchangeably	fitted	to	the	reservoir

KIN-TEK Laboratories               www.kin-tek.com

96-Well Microplates  
ELISA
•	 Available	with	a	choice	of	surface	binding	coatings
•	 Manufactured	from	virgin	USP	Class	VI		

crystal	polystyrene
•	 Have	a	flat	base	with	good	clarity	across	the		

well	bottom
•	 Ensure	high	accuracy	and	precision	when	making	well-to-well	measurements

Porvair Sciences www.porvair-sciences.com

Tube Storage Rack 
Universal Latch Rack
•	 For	use	with	2	mL	and	5	mL	Thermo	Scientific	Nunc	

Cryobank	tubes	and	most	standard	Thermo	Scientific	Nunc	
and	Nalgene	cryogenic	tubes

•	 Incorporates	a	flexible	lid,	which	can	pivot	or	be	lifted	off
•	 Gives	users	the	ability	to	switch	between	manual	and	automated	formats

Thermo Fisher Scientific               www.thermoscientific.com



The Portable Pipet-Aid® X Series 
Can Make Your Pipetting Jobs
Even Easier and More Comfortable…

Xceed
Xpectations

On the Bench or Under a Hood

For more information on how you can Xpedite
your pipetting projects, and a copy of
our new catalog, call 1-800-523-7480
or visit our website at 
www.drummondsci.com

The New Portable Pipet-Aid® XP2 Advances Industry
Standards for Comfort, Convenience, and Control

• New Ergonomic Design–the most comfortable pipettor 
you ever laid a hand on

• New Power Source for Uninterrupted Extended 
Operation–can be charged while in use

• New Ultra Quiet Precision Pump–great control for 
aspiration or dispensing

MADE IN USA

The Ergonomic Design of the Portable Pipet-Aid® XL
Reduces Strain and Fatigue When Pipetting Under a Hood

• Longer Lightweight Handle–lowers your arm position to 
reduce head, neck, and upper arm strain

• New Quiet, More Efficient Pump–reduces noise and 
extends operation period between charges

• Can be Charged While in Use–eliminates downtime

DRUMMOND
SCIENTIFIC COMPANY
500 Parkway, Box 700
Broomall, PA 19008

XP2

XL

The Portable Pipet-Aid® X Series 
Can Make Your Pipetting Jobs
Even Easier and More Comfortable…

Xceed
Xpectations
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self opening lid:
Considerable thought went into engineering the Prism Mini with the lab technician 
in mind.  The transparent blue lid allows for a clear view of samples in the rotor.  
Start and Stop of the centrifuge can either be controlled by the On/Off switch or 
by activating the self-opening lid.  By depressing the lid button, the lid automati-
cally opens allowing full access to samples.  

quick release rotors:
The Prism Mini is supplied with two rotors.  The 8 place tube rotor can accom-
modate 1.5/2.0mL tubes and the 4 place strip rotor can accommodate 8 x 0.2mL 
tube strips.  These rotors both have a quick release hub design, which means no 
tools are required to exchange the rotors.  

specifications:
Capacity: 8 x 1.5/2.0mL  tube rotor & 4 place PCR Strip rotor

rotor Speed: 6000 RPM

g Force: 2000 x G

dimensions: 5.2 x 5.2 x 4.4 inch / 13.2 x 13.2 x 11.2 cm

Weight: 1.2lbs / .55 kg

Electrical: 120V or 230V,  50/60Hz

Ordering information:
Catalog No. Description

C1801- Prism Mini Centrifuge, 120V

C1801-230V-EU Prism Mini Centrifuge, 230V, EU Plug

C1801-230V-UK Prism Mini Centrifuge, 230V, UK Plug

productS in action

31 Mayfield Ave.
Edison, NJ  08837 USA 
Tel: 732-417-0700 
Fax: 732-417-1750
www.labnetinternational.com

new Mini centrifuge with Big benefits 
Labnet International is proud to introduce their new personal mini centrifuge, the PRISM MINI. Reliable 
and easy-to-use, the Prism Mini is compact and economical, allowing each workstation to be equipped with 
a “personal” centrifuge. The Prism Mini can be used for a wide range of molecular biology separations and 
quick spins. The centrifuge was designed to be extremely compact with an exceptionally small footprint.   
It includes 2 quick release interchangeable rotors, which spin up to 6000 RPM’s. The electronic brake  
and self opening lid allow for quick deceleration and sample access to reduce handling time.   
The Prism Mini’s maintenance-free drive is remarkably quiet and the unique design allows  
for excellent air-flow, to protect temperature-sensitive samples.



xMap - More flexible, More affordable
Luminex’s® xMAP Technol¬ogy has been utilized in over 7,700 publications, and 
can be applied to both protein and nucleic acid applications. The suspended beads 
allow for assay flexibility in a single-plex or multiplex format. Since the beads have 
the capture antibody immobilized on their much smaller surface area compared to 
a microplate well, smaller sample volumes are required and non-specific binding 
is reduced. More recently, the MAGPIX® system and magnetic MagPlex® micro-
spheres have further reduced the cost of performing a single-plex assay.

The Thomas Joos laboratory at Natural and Medical Sciences Institute (NMI) at the 
University of Tuebingen performed a compari¬son of a sandwich immunoassay on 
ELISA and xMAP Technology using the MAGPIX system from Luminex. The details 
of this work may be found in a Luminex white paper: 

www.luminexcorp.com/forms/xmap-elisa/

reduce Costs - use xMap technology
The NMI comparison assumed 80-samples per plate with 16 wells used for back-
ground and standards.  The MAGPIX assay (24) was less than half the cost of the 
standard ELISA (56), utilizing the same pair of antibodies and the same recombi-
nant standard. Results obtained by the two different methods were comparable, 
though MAGPIX was determined to be more linear, to have a superior Limit of 
Detection (LoD) and a superior Limit of Quantitation (LoQ), without increasing 
labor or turn-around-time.

xMap – Do More With less
xMAP Technology offers all the benefits of the ELISA with the added value of high-
er throughput, increased flexibility, reduced sample and lower costs with the same 
workflow as ELISA. Luminex assays using the same antibody pairs out-perform 
ELISA and show significant cost savings without increasing labor. Furthermore, 
Luminex offers the flexibility to multiplex as well, and in that case labor cost 
would decrease by a factor of the multiplex level, i.e. labor costs would decrease 
by one-half if a two-plex was performed. 

In so many ways, xMAP will enable your lab to do more with less.

 

productS in action

12212 Technology Blvd.
Austin, TX  78727 USA 
Toll Free: 888-219-8020 
Fax: 512-219-5195
www.luminexcorp.com

elisa - an aging technique 
While widely utilized, ELISA has significant limitations. In order to capture antigen 
of interest from the sample, a relatively large amount of sample is required. xMAP 
Technology offers an attractive alternative, delivering the benefits of the ELISA, but also 
the added value of higher throughput, increased flexibility, reduced sample volume, 
and low cost, all with the same workflow as ELISA.

75April 2012      Lab Manager



2Y is a series COvering several 
tYpes Of laBOratOrY BalanCes, 
inCluDing:

•	 MYA/2Y microbalances

•	 XA/2Y analytical balances, professional level 

•	 AS/2Y analytical balances, standard level

•	 PS/2Y laboratory balances, d=1mg , d=10mg

•	 APP/2Y high capacity precision balances, max 
to 50 kg

The common feature of above models is a 5,7” 
touch panel and OS Windows CE.

2Y series presents revolutionary features, so 
far inaccessible in the laboratory weighing 
market, such as:

intuitive OperatiOn
Menu of 2Y series ensures the highest operation 
comfort, and intuitive operation is supported by 
software design. Menu structure is based on 
icons determining software components. Bal-
ance users intuitively recognize and utilize the 
instrument, even if inexperienced in operation of 
laboratory equipment. 

unpreCeDenteD OperatiOn COMfOrt
2Y series highlights ergonomics. Detachable ter-
minal enables adapting the balance to a worksta-
tion. Selection of menu language ensures ease 
of use in different countries of the world, while 
simple and clear menu provides remarkable com-
fort of operation.     

user DefineD BalanCe settings
User profiles of 2Y series are fully modifiable to 
fit one’s requirements.  The balance enables as-
signing multiple user’s access level, standard and 
non-standard printouts, display content  and dedi-
cated soft keys.     

eXtensive range Of funCtiOns  
anD appliCatiOns
2Y series provides its user multiple working 
modes (i.e. parts counting, checkweighing, 
density determination, percent setup, statistics, 
etc.). In addition, RADWAG has implemented 
in the 2Y series  dedicated modes designed for 
pharmaceutical and chemical applications, such 
as: differential weighing, SQC, minimal sample, 
control of pre-packed goods. 

speeD anD reliaBilitY Of OperatiOn
2Y series sets the new level of quality being the 
fastest balances available in the market. 

Components and cutting-edge electronic solutions 
available in the 2Y series ensure the highest reli-
ability and quality of work.

eXtenDeD DataBases
For the very first time in laboratory weighing, 
RADWAG, in its 2Y series, has offered its clients 
extended databases covering sections on: products, 
operators, weighing records, clients, packages, 
warehouse, printouts and labels.

In addition there are  databases dedicated to spe-
cific working modes, such as: database of saved 
checkweighing records, databases of accomplished 
formula making processes and database of reports 
from differential weighing, etc.  

Supplementary to the databases, 2Y series intro-
duces “alibi memory”, i.e. independent database 
for saving carried out weighing records.

eleCtrOniC level COntrOl sYsteM
MYA – microbalances of the highest standard 

2Y introduces a cutting-edge level control system 
with visualization on balance’s display. 

The system is equipped with alarms enabling bal-
ance’s autonomous response to the lack 

of level in a form of warning beep sound and 
visualization on balance’s display. Balance’s level 
status is also indicated on printouts and reports.  
The electronic level system is an innovation in 
laboratory weighing market, and has been pro-
tected by a patent.

autOtest sYsteM: autOMatiC COn-
trOl Of BalanCe qualitY
It is an exceptional innovation in the weighing mar-
ket, enabling balance’s self-inspection of repeatabil-
ity using internal adjustment weight. 

Data eXChange BetWeen BalanCes
USB port of 2Y series enables transferring data 
between balances, including balance settings, da-
tabases with contents, user profiles with printout 
templates, access level and soft key settings , etc.).

neW OptiOns fOr Creating  
repOrts anD printOuts
2Y series of RADWAG balances provides revolu-
tionary approach to editing and saving printouts. 
A built-in text editor offers functionality similar to 
PC computer applications. Additionally, printouts 
are  easily created, edited or modified using a PC 
computer, and then transferred to a balance as a 
text file. It is an amazing convenience of work 
and application of standards so far available only 
in PC computers. 

ir sensOrs 
IR sensors in 2Y series enable touch-free controlling 
of each balance function, thus facilitating  ergonom-
ics and highlighting unprecedented comfort of use. 

productS in action

19599 NE 10th Ave., #E
North Miami Beach FL 33179 USA
Tel: 1.305.651.3522
Fax: 1.305.651.3523
www.radwagusa.com

2Y series of balances launched by raDWag 
at the beginning of year 2012, can be undoubtedly called a revolution in 
the global weighing market. the brand new 2Y series offers new software 
applications, so far unavailable in the laboratory weighing solutions.  
the new concepts not only enable utilizing the new functions and features, 
but also ensure unprecedented operating comfort. repeatability and speed  
of operation have never before reached a level offered by 2Y series.
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unity lab services provides:
•	 Simple	 Access	 to	 Integrated	 Service	 Delivery:	 Complete	 solution	 design	 and	 implementation	 for	 seamless	 

laboratory service and support management with one partner. 

•	 One	 Solution,	 Regardless	 of	 Vendor:	 Service	 and	 support	 programs	 for	 all	 instruments	 and	 supplies,	 
regardless of manufacturer.

•	 Proven	 Expertise,	 Tangible	 Results:	 Our	 SmartSystem	program	model	 leverages	more	 than	50	 years	 of	 service	
experience and features our proprietary Smart Trac metrics so you can closely monitor your program results.

enterprise services:
Enterprise Services includes our complete service and support programs offered at the lab, site or enterprise level. 
Simplify your service model, reduce costs and increase productivity with our robust, integrated service solutions includ-
ing Asset Management Services, Supply Management Services, Consulting Services and Scientific Support Services.

Asset Management Services:  Unity Lab Services provides unparalleled asset management solutions for its clients.  
Our experienced service team offers an integrated solution for complete multi-vendor instrument and equipment service 
management including contract management, on-site Technical Engineers and Professional Service Management, asset 
tracking, asset utilization, asset redeployment and disposition services and asset relocation services.

Supply Management Services:  Effective supply management involves creating an optimal balance between the need 
to optimize researcher productivity, and the requirement to minimize expenses related to the procurement, movement 
and inventory of supplies. Our services streamline processes and increase resource availability. Services include Order 
Management, Inventory Management, Chemical Management and Dock Management.

Consulting Services:  Unity Lab Services offers access to the most renowned base of scientific expertise in the industry. 
Our seasoned experts understand your business, possess experience implementing your industry’s best practices,  
and will leverage that expertise to enhance your lab’s efficiency. Whether the solution is for complex research or routine 
testing, our team can recommend a solution to address your laboratory challenges today and into the future.

Scientific Support Services:  Unity Lab Services understands your business, and offers a wide range of support services 
to help you maximize resources for optimal productivity.  We have the flexibility and expertise to provide a wide range 
of products, programs and services to meet your unique needs including glassware washing and management, media 
preparation services, reusable garment management, gas cylinder management, office supplies management, custom-
ized supplies management and safety training.  

instrument services:
We offer a full suite of services at the instrument and equipment level, including Support Plans, Parts and Accessories, 
Training, Compliance Services and more.  Our solutions are designed to help you improve productivity, reduce total  
cost of ownership and ensure compliance throughout your laboratory - from instrument and equipment 
 acquisition to disposition.

productS in action

www.unitylabservices.com

Unity Lab Services provides a single source for integrated lab service, support and supply man-
agement. our customized service offerings and world-class service experts have the flexibility 
and experience to uniquely address your business needs. Whether you are looking to arrange 
for service on one instrument, or are seeking resources to manage service and support for all 
your labs, we have a solution to meet your business needs.

To deliver service solutions without boundaries, programs are offered for all instruments, 
equipment and laboratory supplies, regardless of vendor. as a laboratory partner,  
Unity Lab Services provides researchers what they need, when they need it, to maximize  
their ability to focus on science and drive innovation.

Let our expertise complement yours.

Uncomplicated access to the highest 
quality instrument and laboratory  
services to spend more time on discovery, 
less on anything else.
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Introduction
This application note describes how LabX software 
can be used to simplify the determination of the 
Uniformity of Dosage Unit by the Weight Variation 
method in accordance with USP1 standards.

Precision versus Accuracy –
How Your Lab Balances Are Affected 
Uniformity of Dosage Unit is defi ned as the degree 
of uniformity in the amount of a drug substance 
between individual dosage units within the same 
batch. This test not only ensures consistency 
between the dosage units but also ensures that the 
drug substance content of each unit in a batch is 
in accordance with the amount declared on the 
label. The method is suitable for tablets, capsules, 
syrups and parenteral drugs (those which are 
administered other than orally e.g. injected).

Crucial Process
Uniformity of Dosage Unit is not only crucial for 
the qualifi cation of a batch but also to assess the 
vial fi lling process. Several vials are selected at 
random from the production line and weighed. 
The vials are emptied, cleaned, thoroughly dried 
and then re-weighed to determine the weight of 
the contents of the vial. If a product contains 
a mixture of active and non-active substances, 

as is the case in tablets, capsules, oral syrups 
etc., then an assay must be carried out using a 
suitable analytical method to determine the drug 
content.

Error Susceptibility
The method is straightforward but is very labor 
intensive and time consuming. Strict planning 
and execution is necessary for sample handling, 
data recording, and calculations as well as in the 
preparation of a fi nal report. The whole process 
is vulnerable to human error and errors at one or 
more steps during analysis could lead to failure 
of entire batch.

LabX Solution
LabX software offers laboratory analysts a 
fast, easy and secure method for performing 
differential weighing to determine the Uniformity 
of Dosage Unit. Using the built-in editing tools, 
the process method is fi rst developed in LabX 
software to precisely match user requirements. 
The balance can be connected with LabX directly 

on a PC or via an internal network using an 
Ethernet connection.

The method is started with a One Click™ shortcut 
key on the balance touchscreen. The number of 
samples is entered and barcode labels can be 
printed automatically to uniquely identify each 
vial throughout the process – this enables error-
free identifi cation of each vial so there is no worry 
about getting vials mixed up. Use of a barcode 

reader is fast and easy, and ensures weighing results are stored correctly 
against the correct vial number. The analyst simply follows the instructions 
provided on the balance and LabX takes care of all results and calculations, 
and provides a statistical quality control (SQC) evaluation for the sample 
series.

Fast, Easy and Secure
By following the step-by-step instructions, the analyst can be sure that 
the SOP has been followed precisely. It is no longer necessary to record 
or calculate anything as this is performed automatically by LabX. 
This completely eliminates transcription and calculation errors and 
dramatically speeds up the process. All data is stored in a secure database 
so full traceability is assured.

Full Process Workflow with LabX
This particular method workfl ow for determining the Uniformity of Dosage 
Unit involves 10 vials. LabX calculates the dosage weight for each vial to 
confi rm if the value is within the required fi ll weight tolerance and provides 
a statistical evaluation for the sample series.

One Click™ Start
 • Start the method from the shortcut on the
  balance touchscreen
 • Enter number of samples
 • Print barcodes and follow step-by-step 
  instructions
Accurate Pre- and Back-Weighing
 • Weigh the fi lled vials, LabX records weight 
  automatically 
 • Empty, clean and dry the vials
 • Weigh the empty vials, LabX records weight 
  automatically
Calculations and Results
 • Dosage weight is calculated and displayed
 • Color screen indicates pass/fail result
 • Statistical evaluation is displayed on 
  touchscreen
Documentation
 • Customized report can be printed 
  automatically
 • All data saved in a secure database
 • Full traceability of task and results

Results
The table at right is an excerpt from a customer-defi ned report and shows 
the results from 10 vials. The net weight, or dosage weight, is calculated 
automatically by LabX and the Status column indicates that all dosage 
weights are within tolerance.

Nominal Dosage Weight = 1123 mg,

Two tolerance limits are defi ned:
T1, Average Fill Weight Limit = 3%
T2, Uniformity of Weight Limit = 7.5%.

The statistical parameters provide analysis results:

Average dosage weight = 1097.9 mg
Standard deviation = 2.18 mg

The average dosage weight is just under 98 % of the nominal weight with the 
standard deviation of 0.19 %, much less than the 7 % limit, clearly indicating 
close uniformity of the dosage units. The results are also within the batch fi ll 
tolerance limit of 3 %.
Using the optional LabX report designer, results reports can be completely 
customized to individual requirements and can include elements such as 
company logo, charts, tables, graphs and statistical evaluation.

Conclusion
The LabX One Click™ solution greatly simplifi es the determination of 
Uniformity of Dosage Unit in accordance with USP regulations. The One 
Click™ method provides a secure way to enable fi lling processes to be 
monitored and adjusted to ensure the dosage weight always remains within 
tolerance. The method can be easily adapted and applied to a wide variety of 
fi lling and differential weighing applications and offers manufacturers major 
benefi ts in their quality assurance procedures. Additionally, a variety of other 
weighing methods, adhering to your SOPs, can be accomplished using LabX.

• Step-by-step user guidance
• Automatic documentation
• Full compliance with SOP
• Full traceability
• Automatic calculations (with Pass/Fail status)
• Customizable method and report (with SQC data)

DETERMINING UNIFORMITY OF DOSAGE UNIT
Differential Weighing with LabX
Brought to you by METTLER TOLEDO

1-800-METTLER  www.mt.com

 www.mt.com/one-click-weighing
www.mt.com/LabXThe XP205 is fully compatible with 

LabX and offers the ideal capacity and 
readability for this application

SR. No. Gross Weight 
(mg) Tare Weight (mg) Product Net Weight 

(mg) Status

1 28598 27498 1100 Nominal value

2 28596 27497 1099 Nominal value

3 28527 27429 1099 Nominal value

4 28526 27428 1098 Nominal value

5 28596 27498 1098 Nominal value

6 28527 27432 1095 Nominal value

7 28652 27555 1096 Nominal value

8 28527 27426 1100 Nominal value

9 28651 27557 1094 Nominal value

10 28526 27427 1100 Nominal value

SQC 
Parameters Mean SD Min Max R < T - (n) Marginal 

(n) > T + (n)

Value (mg) 1097.9 2.18 1094 1100 6 0 10 0

Value (%) 97.76 0.19 97.42 97.95 0.53 0.00 100.00 0.00Differential Weighing with LabX

ADVERTISEMENT
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This application note describes how LabX software 
can be used to simplify the determination of the 
Uniformity of Dosage Unit by the Weight Variation 
method in accordance with USP1 standards.

Precision versus Accuracy –
How Your Lab Balances Are Affected 
Uniformity of Dosage Unit is defi ned as the degree 
of uniformity in the amount of a drug substance 
between individual dosage units within the same 
batch. This test not only ensures consistency 
between the dosage units but also ensures that the 
drug substance content of each unit in a batch is 
in accordance with the amount declared on the 
label. The method is suitable for tablets, capsules, 
syrups and parenteral drugs (those which are 
administered other than orally e.g. injected).

Crucial Process
Uniformity of Dosage Unit is not only crucial for 
the qualifi cation of a batch but also to assess the 
vial fi lling process. Several vials are selected at 
random from the production line and weighed. 
The vials are emptied, cleaned, thoroughly dried 
and then re-weighed to determine the weight of 
the contents of the vial. If a product contains 
a mixture of active and non-active substances, 

as is the case in tablets, capsules, oral syrups 
etc., then an assay must be carried out using a 
suitable analytical method to determine the drug 
content.

Error Susceptibility
The method is straightforward but is very labor 
intensive and time consuming. Strict planning 
and execution is necessary for sample handling, 
data recording, and calculations as well as in the 
preparation of a fi nal report. The whole process 
is vulnerable to human error and errors at one or 
more steps during analysis could lead to failure 
of entire batch.

LabX Solution
LabX software offers laboratory analysts a 
fast, easy and secure method for performing 
differential weighing to determine the Uniformity 
of Dosage Unit. Using the built-in editing tools, 
the process method is fi rst developed in LabX 
software to precisely match user requirements. 
The balance can be connected with LabX directly 

on a PC or via an internal network using an 
Ethernet connection.

The method is started with a One Click™ shortcut 
key on the balance touchscreen. The number of 
samples is entered and barcode labels can be 
printed automatically to uniquely identify each 
vial throughout the process – this enables error-
free identifi cation of each vial so there is no worry 
about getting vials mixed up. Use of a barcode 

reader is fast and easy, and ensures weighing results are stored correctly 
against the correct vial number. The analyst simply follows the instructions 
provided on the balance and LabX takes care of all results and calculations, 
and provides a statistical quality control (SQC) evaluation for the sample 
series.

Fast, Easy and Secure
By following the step-by-step instructions, the analyst can be sure that 
the SOP has been followed precisely. It is no longer necessary to record 
or calculate anything as this is performed automatically by LabX. 
This completely eliminates transcription and calculation errors and 
dramatically speeds up the process. All data is stored in a secure database 
so full traceability is assured.

Full Process Workflow with LabX
This particular method workfl ow for determining the Uniformity of Dosage 
Unit involves 10 vials. LabX calculates the dosage weight for each vial to 
confi rm if the value is within the required fi ll weight tolerance and provides 
a statistical evaluation for the sample series.

One Click™ Start
 • Start the method from the shortcut on the
  balance touchscreen
 • Enter number of samples
 • Print barcodes and follow step-by-step 
  instructions
Accurate Pre- and Back-Weighing
 • Weigh the fi lled vials, LabX records weight 
  automatically 
 • Empty, clean and dry the vials
 • Weigh the empty vials, LabX records weight 
  automatically
Calculations and Results
 • Dosage weight is calculated and displayed
 • Color screen indicates pass/fail result
 • Statistical evaluation is displayed on 
  touchscreen
Documentation
 • Customized report can be printed 
  automatically
 • All data saved in a secure database
 • Full traceability of task and results

Results
The table at right is an excerpt from a customer-defi ned report and shows 
the results from 10 vials. The net weight, or dosage weight, is calculated 
automatically by LabX and the Status column indicates that all dosage 
weights are within tolerance.

Nominal Dosage Weight = 1123 mg,

Two tolerance limits are defi ned:
T1, Average Fill Weight Limit = 3%
T2, Uniformity of Weight Limit = 7.5%.

The statistical parameters provide analysis results:

Average dosage weight = 1097.9 mg
Standard deviation = 2.18 mg

The average dosage weight is just under 98 % of the nominal weight with the 
standard deviation of 0.19 %, much less than the 7 % limit, clearly indicating 
close uniformity of the dosage units. The results are also within the batch fi ll 
tolerance limit of 3 %.
Using the optional LabX report designer, results reports can be completely 
customized to individual requirements and can include elements such as 
company logo, charts, tables, graphs and statistical evaluation.

Conclusion
The LabX One Click™ solution greatly simplifi es the determination of 
Uniformity of Dosage Unit in accordance with USP regulations. The One 
Click™ method provides a secure way to enable fi lling processes to be 
monitored and adjusted to ensure the dosage weight always remains within 
tolerance. The method can be easily adapted and applied to a wide variety of 
fi lling and differential weighing applications and offers manufacturers major 
benefi ts in their quality assurance procedures. Additionally, a variety of other 
weighing methods, adhering to your SOPs, can be accomplished using LabX.

• Step-by-step user guidance
• Automatic documentation
• Full compliance with SOP
• Full traceability
• Automatic calculations (with Pass/Fail status)
• Customizable method and report (with SQC data)
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hoW it WorkS

a bulk Liquid dispenser with both  
peristaltic pump and Syringe dispensing

Solution: However, some instruments, such as BioTek’s 
MultiFlo™ Microplate Dispenser, combine one or two peristal-
tic pumps and two syringe bulk dispensers into one compact 
instrument to expand assay choice and flexibility and limit 
instrument purchases. A variety of  vessel types are com-
patible with such instruments, including 6- to 1536-well 
microplates, deep-well plates and low volume plates, and the 
dispensing volume range is 1 μL to 3 mL. The modular design 
means that users may purchase one dispensing type now 
and add the other dispensing types in the future when assay 
requirements change.

The peristaltic pump technology uses flexible tubing and 
rollers affixed to a rotor that compresses the tubing, containing 
fluid, at regular intervals to force out a measured liquid dose. 
The dose volume is dependent on the roller distance, tubing 
tension, internal diameter and dispenser tip geometry. Ad-
vantages of  peristaltic pump dispensing are: a fully contained 
sterilizable fluid path and multiple channels that dispense 
several liquids without cross-contamination or compatibility 
issues. Additionally, low prime volumes and the ability to 
back-flush conserve precious reagents and cells. However, the 
disadvantages of peristaltic pump dispensing include reduced 
compatibility with high viscosities and fractional rather than 
full volume dispensing. Recalibration and replacement tubing 
also add to the long-term instrument cost. 

Syringe dispensers are controlled by microprocessors and 
feature a faster output than mechanical peristaltic pump dis-
pensers along with high accuracy and precision. Addition-
ally, there is no fluid output pulse and the flow rate is fully 
controllable—from gentle cell dispensing to vigorous reagent 
dispensing. Syringe dispensers do not require consumables or 
routine calibration, thus making them particularly well suited 
for high throughput batch processing workflows. Disadvantages 
of  syringe dispensing are that more prime volume is required 
and the volume range may be more limiting than the range 
offered by peristaltic pump dispensers.

A bulk liquid dispenser offering peristaltic pump and syringe 
dispensing in one unit, coupled with automation and stacking 
compatibility, provides increased assay flexibility and through-
put and saves valuable bench space.

For more information, visit www.biotek.com

Problem: bulk microplate-based liquid dispensing instruments typically use peristaltic pumps or mi-
croprocessor-controlled syringe pumps to perform reagent and cell dispensing. each pump type has 
advantages and disadvantages depending on the reagent used and the laboratory’s needs. users 
must often choose between the technologies, thus limiting their assay choice. if they require both types, 
labs often incur extra expense and reduced lab space to purchase multiple instruments.

BioTek’s MultiFlo™ Microplate Dispenser combines one or 
two peristaltic pumps and two syringe bulk dispensers into one 
compact instrument.
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Who are We?
The National Association of  Scientific Materials 
Managers (NaoSMM) is a group of  approximately 
500 individuals in the USA and beyond involved in 
purchasing, inventory management and control, 
and the safety and regulatory matters of  laboratory 
chemicals, supplies, instrumentation and special 
services in academia, research and industry.  
With nearly 200 million dollars in buying power, 
members receive excellent  discounts from many vendors.

We are the go-to people/problem solvers in our 
department and workplaces. 

For more inFormation, 
please visit us at www.naosmm.org

NAOSMM

National
Association
Scientific
Materials
Managers

NaoSMM’s goal is to educate and assist in the professional 
development of  our members. NaoSMM will help make 
your responsibilities and job functions safer, more efficient 
and more economical.

joiN NoW to take advaNtage of

• Networking with members in the same field
• Exclusive promotions from supporting  

Corporate Members
• Training through seminars and workshops  

offered at annual conference
• Interaction with scientific supply companies  

at annual trade show
• Certification program to enhance career
• Quarterly magazine “Newsline” with  

insightful articles
• NaoSMM Listserv  and Forum enables 

members to interact 24/7
• Online membership directory makes  

contacting members easy

Corporate MeMberShip aNd  
SpoNSorShip opportuNitieS  
are available.

to beCoMe a MeMber go to WWW.NaoSMM.org

Monday, July 30 – Friday, August 3, 2012

• Experience professional development,  
networking with fellow members 
and quality vendor interaction at the 
NaoSMM trade show. 

• Trade show booth reservations and  
sponsorship opportunities are available. 

• Travel grants are available for first-time  
conference attendees.  
registration deadline is june 15th

joiN uS at our 39th aNNual
CoNfereNCe aNd trade ShoW

albuquerque, NM



hoW it WorkS

an immunoassay plate guide

Solution: In order to make the selec-
tion of  immunoassay plates easier, 
researchers require an easy-to-follow, 
interactive online resource. An immu-
noassay plate guide, such as that offered 
by Thermo Fisher Scientific, provides a 
keyword-rich, fully searchable online 
resource, making it easier to accurately 
match plate type to each application. 
Within the guide, the products are 
divided into three sections based on the 
plate surface (passive, affinity-capture, 
covalent). Passive surfaces are appropri-
ate for a wide range of  applications 
as they can absorb medium to large 
molecules, such as antibodies, in a 
range of  orientations. Affinity-capture 
surfaces offer specific binding, with the 
ability to control the orientation because 
they contain a receptor immobilized on 
the surface that binds to a tag-linked bio-
molecule. Finally, covalent surfaces bind 
smaller biomolecules such as peptides, 
haptens and DNA via a single covalent 
bond between the polymer surface and a 
free carboxyl or phosphate group on the 
biomolecule. In addition to the informa-
tion provided on the different surfaces, 
each of  the three sections of  the guide 
contains a table that includes details on 

the base polymer, hydrophilicity, bind-
ing preference, key applications and 
user benefits for each of  the plates. The 
interactive guide also allows the user 
to view the content in a variety of  ways. 
This includes simply typing a phrase 
into the search box to pull out all the 
relevant sections, navigating through 
the pages using click-button arrows or 
typing the specified page number in 
the page window and clicking directly 
onto the contents page titles to be taken 
instantly to the desired page. In addi-
tion, virtual sticky notes can be inserted 
to keep track of  the user’s thoughts and 
highlighted pages to remember.

For sensitive immunoassay protocols, it 
is essential that the correct plate type is 
matched to the assay being carried out. 
This is especially important to ensure 
that precise, reproducible results are ob-
tained from the assays and downstream 
analysis. By combining functionality with 
ease of  use, an immunoassay plate guide 
is a useful laboratory resource, provid-
ing—in the Thermo Scientific guide’s 
case—in-depth detail on the full range 
of  Thermo Scientific Nunc Immunoas-
say plates available. The immunoassay 
plate guide is available as an interactive 

online resource, as well as a tablet PC 
format, making it easy to use regardless 
of  location.

For more information, visit http://ther-
mo.dirxion.com/immunoassaybrochure 

Problem: immunoassay plates are utilized for a range of mainly 
eLiSa-based applications, some of which are extremely sensitive 
and contain detection limits in the range of 10 fmol. in order to ob-
tain accurate, reproducible and positive results, it is essential that 
the appropriate plate format is matched to the assay being un-
dertaken. a number of points need to be taken into consideration 
when selecting an appropriate assay plate including the type of 
biomolecule being studied, the plate surface, the plate format (strip 
or solid), the plate color (clear, black or white), the well volume and 
the instrument compatibility (plate design).

With so many variables, selecting the right immunoassay plate for 
optimum results can be a difficult and time-consuming task, as tra-
ditionally the details of each assay plate would need to be manually 
selected, viewed and compared from a comprehensive list contain-
ing an extensive selection of plates. 

Immunoassay plate guides, like the one 
offered by Thermo Fisher Scientific, can 
make selecting the right plate format, 
mainly for ELISA-based applications,  
an easier process.
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May 8 & 9, 2012
Boston, MA (USA)

save the date  •  May 8 & 9, 2012

The ninth annual IMACS conference is the only technical and management conference 
dedicated to automating compliance-based processes for cGMP operations. This conference 
is designed to outline implemented solutions for laboratory-based operations in the 
pharmaceutical, biotechnology, medical device, CRO, CMO and generic fields. The conference 
fosters a stimulating information exchange on best practices and lean operating initiatives 
between senior analytical lab managers, IT groups and QC/QA GMP electronic notebook 
users with implementation details and performance metrics in automating quality systems 
for regulated environments. 

IMACS 2012 will be held in conjunction with the Accelrys user group meeting. All IMACS 
attendees can participate in the full agenda. All papers and panel sessions are delivered by 
experienced pharmaceutical industry experts on subjects such as:

n Operational excellence impacts of automated compliance technologies on 
your QC, development, laboratory and plant manufacturing operations 
(linking critical quality attributes to critical process parameters)

n Implementation approaches for best practice technology harmonization  
on a local and global basis

n Supporting new product lifecycle management for development and launch 
activities (e.g., formulations, stability, process optimization, methods 
development, and tech transfer to commercial operation)

n Integration of R&D ELNs and GMP electronic notebooks with analytical 
instruments, LIMS, CDS, MES, ERP systems, and analytics software for QbD 
and advanced reporting

For more information on IMACS 2012 as the agenda evolves, 
visit www.imacs2012.eventbrite.com or email the organizers at info@imacs-world.com.  

If phone contact is preferred, call 508-497-0128.

list of invited speaker coMpanies
Amgen • AstraZeneca • Bristol-Myers Squibb • Eli Lilly • Forest Labs 
Gerard Labs • J&J • McNeil Consumer Healthcare • Merck • Novartis

 Perrigo • Pfizer • PPD • Ranbaxy •  …and many more!

May 8 & 9, 2012
Boston, MA (USA)

save the date  •  May 8 & 9, 2012
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WebinarsUpcoming

Sample Preparation for Chromatography Analysis

Thursday May 10, 12:30 - 2:00 P.M. ET
Our panel of  experts will share their perspectives on some of  the 
new tools and protocols to minimize and simplify sample prep and 
how you can choose which method works best for your analyte, your 
separation requirements and your chromatography instrumentation.

Register for Free Today
http://www.labmanager.com/sampletrends

Biological Safety Cabinets for Cell Culture Labs

Thursday April 26, 12:30 - 2:00 P.M. ET
This webinar will feature a panel of  experts representing some of  
the leading vendors in the fi eld, who will provide their perspectives on 
what a user should consider when deciding which BSC is right for their 
lab and its applications.

Register for Free Today
http://www.labmanager.com/bsctrends

Webinar Sponsored By:

Digital Manners: e-Mail etiquette to get the best results in YOUR lab

Wednesday May 2, 1:00 - 2:00 P.M. ET
Your reputation is on the line with every email you send. By under-
standing the complex factors that impact results, misunderstandings 
are eliminated and results are improved.

Register for Free Today
http://www.labmanager.com/emailetiquette

Webinar Sponsored By:

Webinar Sponsored By:
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for pre-owned lab & analytical equipment in the 
world. We provide world-class manufacturers with 
software, inventory and appraisal services that 
facilitate the management of their idle assets.
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Sample Preparation for Chromatography Analysis

Thursday May 10, 12:30 - 2:00 P.M. ET
Our panel of  experts will share their perspectives on some of  the 
new tools and protocols to minimize and simplify sample prep and 
how you can choose which method works best for your analyte, your 
separation requirements and your chromatography instrumentation.

Register for Free Today
http://www.labmanager.com/sampletrends

Biological Safety Cabinets for Cell Culture Labs

Thursday April 26, 12:30 - 2:00 P.M. ET
This webinar will feature a panel of  experts representing some of  
the leading vendors in the fi eld, who will provide their perspectives on 
what a user should consider when deciding which BSC is right for their 
lab and its applications.
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are eliminated and results are improved.
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Saving energy, Saving Money 
Laboratories are inherently high-energy users. They use anywhere from three to ten times the 
energy per square foot when compared to an office building. Focusing on the following areas can 
help reduce that consumption: 

•	 Ventilation
•	 Plug	loads
•	 Rightsizing
•	 Commissioning

Looking for SoMeone SpeciaL? 
The problem of  efficient candidate sourcing will only increase as more 
laboratories ramp up their hiring while the job market remains crowded 
with candidates. Four of  six strategies to find the perfect hire include:

•	 Temp-to-hire	
•	 Rehiring	former	employees	
•	 Contacting	professors
•	 Employee	recommendations

iMproving SuStainabiLity 
Many companies have made the decision to improve the sustainability 
of  their operations, facilities, and products. Considering the lifecycle 
of  a product is an important part of  such sustainability and includes: 

•	 The	extraction	and	movement	of	materials	that	make	the	product	
•	 Manufacturing	energy	needed	to	process	the	materials	and	assemble	the	product
•	 The	way	the	instrument	is	used	in	daily	life
•	 Disposal	of	the	product	after	its	useful	life

22

10

26
autoMatic identification 
Performance and productivity expectations for the modern lab have 
never been higher. Find out some of  the ways barcode and related 
automation technology has advanced to meet these heightened expec-
tations, particularly in the areas of:

•	 Labels
•	 Two-dimensional	symbologies
•	 Bar	code	printers
•	 Print-and-apply	systems

perSpective on: a biofueL  
reSearch Laboratory 
In response to strong faculty interest in biofuel production from nonag-
ricultural stock, the scope of  the Center for Environmental Sciences and 
Engineering at the University of  Connecticut has broadened. The lab: 

•	 Handles	about	15	to	20	biofuel	samples	per	week	
•	 Offers	a	number	of	tests,	including	Karl	Fisher	moisture	analysis
•	 Employs	one	full-time	staffer,	three	part-time	professionals	and	other	support		

personnel	for	specialized	tests

parting pointS 
takeaways from this month’s issue:

parting pointS, takeaways from this month’s issue:
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Fast, reliable results are crucial to your success so let METTLER TOLEDO 
Excellence Moisture Analyzers accelerate your performance.

With our advanced halogen heating technology there’s no need to wait for 
the instrument to heat up or cool down - so repeatable results are achieved 
quickly and consistently. The innovative hanging weigh pan improves 
measurement results by eliminating the adverse influence of the heating 
element on the weigh cell.  And our market-leading MonoBloc weigh cell 
ensures high performance in the shortest possible time providing the quality 
you’ve come to expect from METTLER TOLEDO.

Accelerate your performance today with METTLER TOLEDO Excellence 
Moisture Analyzers.

 www.mt.com/moisture

Accelerate Performance
with Excellence Moisture Analyzers
Fast, reliable results are crucial to your success so let METTLER TOLEDO 

With our advanced halogen heating technology there’s no need to wait for 
the instrument to heat up or cool down - so repeatable results are achieved 

with Excellence Moisture Analyzers

Eliminate Your Blind Spot 
with SmartCal, the reference 

solution to verify moisture 

analyzer accuracy.

Eliminate Your Blind Spot 
with SmartCal, the reference 

solution to verify moisture 

www.mt.com/SmartCal to learn more


