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IS YOUR LAB  
EXTRAORDINARY?
This month’s cover story focuses on labs that 
definitely don’t fit the stereotype of your typical 
research facility, which many of us picture as 
being full of white-coated scientists fiddling with 
complex gadgets and bubbling beakers. After 
hearing the great stories from the five labs we 
interviewed for this cover story, we thought it 
would be a good idea to make “Labs Less  
Ordinary” into a regular feature in which we 
focus on one unusual lab per issue. If your lab 
could be considered “out of the ordinary,” 
please feel free to contact us about being  
featured in this new section. 
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editor’s note

With the holidays upon us, most are looking forward to enjoying 
time away from the lab or office with friends and family. One week 
later we’ll be swapping out our filled-up 2015 calendars for empty 
2016 ones—looking back at what’s been and forward to what’s 
ahead. With that exercise come the inevitable resolutions—be 
they modest or grand: Get more exercise, watch less TV, be more 
environmentally mindful, be a better spouse, be a better manager.

When it comes to being a better manager, there is always room for 
improvement. Those who believe otherwise may be in for a surprise 
when suddenly, it seems, their team becomes dispirited and less 
productive. This month we address that unhappy scenario in our 
Leadership & Staffing article, “The Subtle Signs Your Team Is in 
Trouble,” (page 24), identifying the signs that things are not right 
and providing tips for improving the situation. “As a manager, it’s 
critical for you to create an environment that prevents your team 
from devolving to the point where they’re arguing daily and to rec-
ognize the early warning signs that all is not right with your team, 
signs that aren’t always easy to spot,” says author Rachel Muenz.

Addressing the same situation, author Mark Lanfear in his Science 
Matters column (page 16), compares a work team to a family, say-
ing, “work life mimics family life, doesn’t it? A variety of  different 
people blended together in one place to work. We squabble and 
argue…and hopefully find ways to get along…before bad habits 
get ingrained, or your business ‘family’ underperforms or even 

starts to break up.” A fitting analogy, especially at holiday time 
when, for some, family get-togethers can be less than peaceful.

In addition to renewed attention to your team, maintaining good 
environmental practices in your lab requires a similar commit-
ment. In our Business Management article this month, “Sustain-
able Science,” (page 18), the authors reiterate the value of  that 
commitment. “Reconsidering daily activities in the lab, or chang-
ing engineering and architectural designs to meet new construc-
tion standards may seem like large undertakings, but implement-
ing sustainability practices is worth the time. Making sure that 
your lab and your procedures are efficient and environmentally 
friendly will benefit the environment as well as your budget.”

Besides kick-starting your 2016 resolutions regarding budgets, sus-
tainability practices, and team management, we hope you enjoyed 
checking out the five less ordinary labs featured in our cover story. 
Beginning in January 2016, we will be profiling labs like these in 
every issue. Let me know if  your lab qualifies. 

Wishing you a wonderful holiday season!

P.O. Box 216, 478 Bay Street, 
Midland, ON, Canada L4R 1K9

Pamela Ahlberg
Editor-in-Chief

resolutions

http://www.labmanager.com
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W hen we think of  the typical laboratory 
environment, we often conjure up images of  
pristine clean rooms and benches crowded 

with bubbling beakers—a place where technicians clad 
in clean, white lab coats occasionally shout, “Eureka!” 

While a great number of  labs may bear some resem-
blance to this idea, for others nothing could be farther 
from the truth. For many scientists, research is firmly 
grounded in solving practical problems and often lacks 
any resemblance to the “glamorous” life of  the scientist 
portrayed in mainstream media.

This month we are dispelling the ivory tower myth of  
scientists by featuring five researchers who aren’t afraid 
to roll up their sleeves and get their hands dirty for the 
sake of  science.

Dr. Terri Roth: Center for Conservation and 
Research of Endangered Wildlife, Cincinnati 
Zoo & Botanical Garden

While many researchers are well accustomed to 
dealing with animals in the lab, few are confronted 
with the business end of  a rhinoceros on a daily basis. 
For Dr. Terri Roth, vice president of  conservation and 
science and director of  the Center for Conservation 
and Research of  Endangered Wildlife (CREW) at the 
Cincinnati Zoo & Botanical Garden (Cincinnati, OH), 
managing the reproductive health of  severely threatened 
rhino species has become a passion. According to Dr. 
Roth, several types of  rhino have come under consider-
able threat, with many species on the verge of  extinc-
tion, including the Sumatran rhino, which currently has 

a population of  around 100 individuals, and the northern 
white rhino, which has only four living representatives.

Historically, rhinos were aggressively hunted for their 
horns, which were touted for their specious medicinal prop-
erties—properties since proven to be nonexistent. Current-
ly, the market for rhino horn in Asian countries (particularly 
Vietnam) is driven by cultural demand, where rhino tea 
is commonly given as a prestigious gift or consumed as a 
status symbol to display someone’s success or wealth.

While conservation efforts are clearly important in 
maintaining many species in the wild, for many rhino 
species scientific intervention is required. “Rhinos are typ-
ically a solitary species and are not breeding in the wild,” 
says Roth, “and rhinos that don’t breed commonly develop 
reproductive pathologies rendering them infertile.” At this 
point, with many wild females sterile and their habitats 
becoming increasingly fragmented, recovering many rhino 
species will require intensive IVF work. Unfortunately, 
according to Roth, “the science is just not there yet.” She 
states that although there has been a single successfully 
produced rhino embryo, it did not survive. 

For now, sperm banking has become a priority at 
CREW, where they operate CryoBioBank, a genome 
resource bank where animal samples including sperm, 
oocytes, and embryos are stored in tanks of  liquid ni-
trogen at -196°C for future use. Through sperm banking 
and maintaining cell lines at various zoos worldwide, it is 
hoped that these species may be resurrected in the future 
as reproductive technologies progress.

For more information on CREW, visit  
www.cincinnatizoo.org/conservation/crew/

labs less ordinary

http://www.labmanager.com
http://www.cincinnattizoo.org/conservation/crew
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labs less ordinary

1: Rhino workup in Sumatra – CREW reproductive  
physiologists, Terri Roth and Monica Stoops, work with 
Indonesian colleagues at the Sumatran Rhino Sanctuary 
to collect and cryopreserve semen from a male Sumatran 
rhino that was born at the Cincinnati Zoo in 2001. 2: Terri 
Roth with Sumatran rhino “Harapan,” the last Sumatran 
rhino in the Western Hemisphere.  (Photo credit:  Michelle 
Curley, Cincinnati Zoo) 3: Dr. Cameron Richards, AgriProtein’s 
head of entomology. (Image Credit: AgriProtein.)  
4: Dr. Cameron Richards with a handful of maggots.

Dr. Cameron Richards:  
AgriProtein Technologies

When people think of  flies in the lab, they most likely 
consider the humble fruit fly Drosophila—the standard 
model for studying genetic heredity for over a century. 
However, for Dr. Cameron Richards, head of  entomol-
ogy at AgriProtein Technologies (Stellenbosch, South 
Africa), raising flies has a much more utilitarian purpose.

Dr. Richards is responsible for the care and main-
tenance of  the world’s largest commercial fly farm, 
which at full operation will house 8.5 billion flies in its 
8,000-square-meter facility. The facility is designed to 
convert organic waste, including waste food, animal ma-
nure, and abattoir waste, into tons of  wriggling maggots. 
These maggots can then be used to create tons of  pro-
tein-rich animal feeds, oils, and high-nitrogen fertilizer.

At full capacity, the facility can convert 100 tons of  
waste per day to 25 tons of  nutrient-rich fertilizer (Mag-
Soil) and three and a half  tons of  MagMeal—a natural 
and sustainable feed for chickens and farmed fish. In 
addition, the process extracts three tons of  MagOil daily.

According to Richards, MagMeal has a desirable pro-
tein composition of  between 50 percent and 60 percent, 
with roughly 34 percent fat content. Further, the protein 

levels can be easily increased up to 75 percent simply by 
extracting more oil from the processed larvae.

“Our research shows that MagMeal has a desirable 
amino acid composition, including limiting amino ac-
ids,” says Richards. “Fish and chickens fed on MagMeal 
versus traditional fish meal perform virtually identi-
cally.” AgriProtein’s research was performed in con-
junction with the University of  Stellenbosch’s animal 
nutrition department.

Visit Agriprotein’s website at www.agriprotein.com.

3. 

2. 1. 

4. 

http://www.labmanager.com
http://www.agriprotein.com
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Carl Barden:  
Medtoxin Venom Laboratories

While many lab workers are confronted with work-
place risks, and many work with hazardous substances, 
few have a lab quite like Carl Barden. As the director of  
Medtoxin Venom Laboratories (DeLand, FL), Barden 
operates one of  the very few venom labs in the world, 
housing roughly 1,000 specimens that represent roughly 
40 species of  venomous snakes.

Running one of  six such labs operating in the Unit-
ed States, Barden is kept busy performing daily venom 
extractions from snakes for the lab’s current 25 venom 
lines. Barden and his team of  highly trained technicians 
perform the venom extractions by hand, with most speci-
mens being handled on 14-day extraction cycles.

The venom is collected under strict laboratory 
conditions to ensure that the samples remain sterile. 
Collected samples are then centrifuged cold, frozen, and 
lyophilized within six hours of  extraction. “Lyophilized 
samples are very stable,” says Barden. “Samples can 
easily be stored for long periods or shipped around the 
world without risk of  sample degradation.”

Venom collected at Medtoxin is shipped globally and 
used in the production of  antivenom treatments as well 
as in a host of  research and pharmaceutical applications. 

Barden has a long-term relationship with reptiles and 
has built his collection over time. As a dedicated con-
servationist, he had developed a collection largely from 
captive-born snakes and snakes obtained through nui-
sance removal and confiscation. In addition, Barden is the 
director of  the Reptile Discovery Center, an educational 
facility that allows visitors a rare view into the process 
of  venom extraction.

More information about Medtoxin and the Reptile Dis-
covery Center is available at www.reptilediscoverycenter.com.

Dr. Daniel Wescott:  
Forensic Anthropology Research Facility 
(FARF), Texas State University

Fieldwork can be a welcome reprieve from the lab for 
many researchers—although when it’s an actual field 
that happens to contain over 70 decomposing human 
corpses, some may have second thoughts. However, for 
Dr. Daniel Wescott, director of  the Forensic Anthropol-
ogy Research Facility (FARF) at Texas State University, 
studying human decomposition is part of  the job.

Founded in 2008, the 26-acre research facility infor-
mally known as the “body farm” is home to roughly 70 
human corpses obtained through the center’s body donation 

5: Dr. Daniel Wescott examining skeletal 
remains. Image courtesy of the Forensic  
Anthropology Center at Texas State  
University. 6: Cleaning skeletal remains 
during recovery. (Image courtesy of the  
Forensic Anthropology Center at Texas 
State University.) 7: Venom extraction from 
king cobra. (Image courtesy of Medtoxin)  
8: Dr. Winifred Frick exiting batcave.

6. 

8. 7. 

5. 

http://www.reptilediscoverycenter.com
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labs less ordinary

program. As the largest facility of  its kind, the center 
attracts a wide variety of  researchers, including microbi-
ologists, entomologists, and soil scientists, among others.

In the field, bodies are placed in specific locations 
both above and below ground, while others are wrapped 
in various materials to mimic conditions of  homicide 
victims. Many bodies are protected by cages to discourage 
scavenging by local wildlife, while others remain in the 
open as part of  an ongoing study of  vulture scavenging 
behaviors, according to Dr. Wescott.

While the preparation of  the corpses may be decidedly 
simple, relying on nature to decompose the bodies over 
periods of  six months to a year, the analyses performed at 
the FARF are anything but low tech. Presently the center is 
engaged in an ongoing study utilizing near infrared (NIR) 
imaging equipment mounted on drones to detect corps-
es both above and below ground. According to Wescott, 
“The search for clandestine bodies can be very difficult and 
time-consuming.” Drone-mounted NIR equipment allows 
the detection of  features not visible to the naked eye, and it 
can often spot the location of  a burial up to two years after 
the body has been removed.

The center’s skeletal analysis lab is well appointed with 
advanced instruments, including a micro-CT scanner, a white 
light laser scanner, and a 3-D printer for examining skeletal 
variations and bone microstructure. The lab is also equipped 
to perform stable isotope analysis, which can yield valuable 
information about an individual’s geographic history.

As part of  its indoor facilities, the FARF also operates a 
processing lab where bodies are decontaminated and soft 
tissues removed prior to skeletal analysis. The process-
ing lab also works to identify unregistered immigrants 
involved in border-crossing fatalities so that their remains 
can be properly returned home.

More about the Forensic Anthropology Center at Texas 
State is available at www.txstate.edu/anthropology/facts.

Dr. Winifred Frick: Ecology and Evolutionary 
Biology, UC Santa Cruz

For many people, delving into a cave full of  thousands 
of  bats would be unthinkable. This is not the case for Dr. 
Winifred Frick, an assistant adjunct professor in ecology 
and evolutionary biology at UC Santa Cruz. For over 
15 years, Dr. Frick has been studying bat ecology in the 
Gulf  of  Mexico and the Baja California desert.

Presently Dr. Frick and her team are engaged in 
research involving white-nose syndrome in various 
bat populations in the northeastern United States and 
Canada. White-nose syndrome is an epizootic disease in 
hibernating bats caused by Pseudogymnoascus destructans, 
a cold-adapted fungus that thrives at temperatures 
between 4°C and 15°C. Since its emergence in 2006, the 
disease had has a devastating effect on North American 
bat species, resulting in the deaths of  over 90 percent of  
some colonies.

While disease surveillance for white-nose syndrome 
has historically relied on visual surveys of  the bat hi-
bernacula, Frick employs a more technical solution. By 
swabbing the wings and noses of  hibernating bats, Frick 
uses qPCR to test for P. destructans on colonies of  poten-
tially infected bats. “Testing for cryptic infections is of  
particular importance,” explains Dr. Frick. “qPCR can 
detect infection even at very low pathogen load when 
visible symptoms are not present.”

Currently there are no treatments for white-nose syn-
drome, although this winter a group led by Dr. Frick  
will be conducting two trials for reducing bat mortality.
Find out more about the Frick Lab at www.frick.eeb.ucsc.edu

Trevor Henderson, technology editor for Lab Manager, can  
be reached at thenderson@labmanager.com or by phone at  
888-781-0328 x 291.

Tell us about it, and  
maybe you’ll be featured  

in an upcoming issue.  
Send your story to  

editors@labmanager.com,  
or share it on Facebook at  

www.facebook.com/labmanager.

http://www.labmanager.com
http://www.txstate.edu/anthropology/facts
http://www.frick.eeb.ecsc.edu
http://www.facebook.com/labmanager
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T he end of  a calendar year is 
always a good time to reflect 
on the last 12 months and use 

what we’ve learned to create a road-
map for the coming year. During the 
holiday season, we naturally tend to 
focus on those closest to us. But we 
need to remember that the people 
we work with, our teams, are in 
many ways like families, too. This is 
the time of  year when family issues 
and “team” issues are most appar-
ent. So in the spirit of  the holidays, 
let’s do our best to resolve them and 
start 2016 off  right.

If  you’ve read my editorials, you 
know I’m a Detroiter. I certainly 
had a great time growing up here 
and consider myself  a big family 
guy. And I’ve often heard people 
say “Day-twa” is a great place to 
raise kids. Perhaps it’s because folks 
around here seem to be supportive 
and work together well. While we 
have our share of  traditional house-
holds, there are plenty of  blended 
households, too. (When I was a kid, 
I used to watch “The Brady Bunch” 
reruns, and if  you want an exam-
ple of  successfully mashing up and 
managing different personalities 
under one roof, well, ol’ Mike and 
Carol Brady sure provided it.) 

In that way, work life mimics fam-
ily life, doesn’t it? A variety of  
different people blended together 

in one place to work. We squab-
ble and argue…and hopefully find 
ways to get along. 

So what have you learned from the 
past year about your teams, and 
what lessons can you apply mov-
ing forward? Obviously, it depends 
on your particular situation. But it’s 

worth taking inventory. And while 
I can’t recommend individual solu-
tions, I can use some of  the Strate-
gic Workforce Planning perspective 
gained here with my Kelly “family” 
to help you recognize some poten-
tial warning signs and how to go 
about heading them off.

What should you look for? Assum-
ing you know your team’s person-
alities well enough, do you feel like 
any are playing it safe, politically 
speaking, or not being authentic? 
Do you get the sense there is a gen-
eral lack of  trust?

Do your team meetings end with 
no real sense of  conflict or pas-
sionate debate over issues? Do you 

sense a lack of  commitment to get 
on board, or a lack of  buy-in? Are 
team members not holding each 
other accountable?

And maybe, most serious of  all, are 
your teams delivering results on 
time, or even at all? 

There’s a lot of  ground to cover. 
But if  you’re seeing or sensing any 
or all of  this happening, it’s time to 
take action to rectify the situation 
before bad habits get ingrained, or 
your business “family” underper-
forms or even starts to break up.

How do you change the dynamics? 
A good place to start is by evaluat-
ing the individual strengths of  your 
team members. I’m a big fan of  the 
Strengthsfinder and Strengthsfinder 2.0 
books. First introduced by Gallup 
in 2001, they provide ways to “help 
people uncover their talents,” de-
veloping strengths as opposed to 
fixing shortcomings. Fascinat-
ing reads and, as advertised, filled 
with strategies for developing and  
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BUILDING ON THE STRENGTHS 
OF YOUR WORK “FAMILY”

science matters

LATEST TRENDS SHAPING THE SCIENTIFIC WORKFORCE 

By Mark Lanfear, BS, MS, CCBA

“What have you learned from the past year 
about your teams, and what lessons can  
you apply moving forward?”
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improving the strengths of  individuals at 
work. If  you’re looking for insights on people 
and personalities, I highly recommend check-
ing these books out.

It’s also important to encourage transparen-
cy and responsibility. I come from a big old-
style Italian group; we learned to work things 
out on our own because our leaders (parents) 
didn’t always have time to supervise us. Giv-
ing team members the opportunity to be indi-
vidually and collectively accountable and re-
sponsible is truly important for building trust 
and getting them invested in their own (and 
your) success.

Likewise, establish ground rules and always 
encourage fair play. Set assignment “curfews.” 
Your team members need to know what their 
boundaries are in order to operate effective-
ly. And let them know you have their backs. 
Great families are always there for each oth-
er, in good times and bad. They share—and 
win—together.

Finally, provide incentives for the right be-
haviors. Reward those who do things right and 
spread the joy around as much as you can. A 
little sugar makes everything sweeter.

Over the last few years I’ve done quite a bit of  
work overseas, and haven’t always been home 
for the holidays. Luckily for me, team mem-
bers like Roberto and Nico have welcomed 
me like a cousin dropping in for dinner at 
those times, and celebrated with me and for 
me. They know it’s important to me and they 
go out of  their way to make me feel at home. 
Better believe I think of  them as family. As 
you’ve heard me say before, “it’s not where 
you live, it’s what lives in you”—that’s espe-
cially true when inspiring your team.

Now that 2015 is coming to a close, let’s make 2016 a year to 
remember. And please let me know what you think. Get in 
touch @MarkLanfear1.

Mark Lanfear is a global practice leader for the life science vertical at 
Kelly Services, a leader in providing workforce consulting. He has oper-
ated clinical trials around the world for almost two decades. In addition, 
Mark is a featured speaker at many life science industry conferences and 
a writer for life science periodicals. He can be reached at mark.lanfear@
kellyservices.com or 248-244-4361.

“Are your teams delivering  
results on time, or even at all?”
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L aboratories use a shockingly large amount of  ener-
gy—roughly four times that of  similarly sized offices. 
They are also very intensive: the labs at Harvard, for 

example, account for 44 percent of  the university’s energy 
use but only occupy 20 percent of  the space. Ensuring that 
both new and existing laboratories are environmentally 
sustainable is not just a trendy label—it is a necessity. The 
mounting pressure placed upon the environment in the 
form of  gas, chemical, and even material waste is producing 
potentially irrevocable damage. While large-scale industry 
remains a major contributor to this issue, simply assigning 
blame in the hopes that someone else will resolve the issue 
is unacceptable. As members of  a larger society, we each 
have a responsibility to make concerted efforts to ensure 
that sustainability is practiced wherever possible. Whether 
this means making sure the biological safety cabinets (BSCs) 
are optimized in small academic laboratories, or that mass 
production in an industrial facility adopts a zero waste ap-
proach, it is imperative that we begin to make changes.

What is sustainability?
Sustainability is simply about looking forward and 

making sure that we do remain viable. The Brundtland 
Commission defines it as “development that meets the 
needs of  the present without compromising the abil-
ity of  future generations to meet their own needs.”1 
The United States Environmental Protection Agency 
(EPA) provides a lengthier description: “Sustainability 
is based on a simple principle: Everything that we need 
for our survival and well-being depends, either directly 
or indirectly, on our natural environment. To pursue 
sustainability is to create and maintain the conditions 
under which humans and nature can exist in productive 
harmony to support present and future generations.”2

Why do we need sustainable labs?
If  you think about the sheer amount of  equipment 

within even the most rudimentary lab, it quickly sur-
passes anything you will find in an office. A typical 
office space usually includes a collection of  comput-
ers—likely to consume the most energy—a printer or 
two, a photocopier, and basic kitchen appliances such 
as a coffeemaker or refrigerator. Then, of  course, there 
are the lighting and air-conditioning. A lab, on the other 
hand, includes all of  these office essentials in addition to 
the equipment specific to a laboratory, such as magnetic 
stirrers and shakers that run almost continuously; PCR 
machines; microscopes and lasers; incubators, refrigera-
tors, and freezers; BSCs; and the exceedingly important 
heating, ventilation, and air-conditioning (HVAC) sys-
tem. Ventilation was in fact the most substantial drain on 
energy according to a report3 from Safe, Successful, and 
Sustainable Laboratories (S-Lab), an initiative of  Higher 
Education for Environmental Performance Improve-
ment (HEEPI), which found that ventilation alone used 
between 45 and 60 percent of  energy in labs, compared 
with just 3 percent in a typical office. 

Such extreme energy use not only incurs significant 
costs, but also results in thousands of  tons of  carbon 
being emitted into the atmosphere every year. Even 
equipment such as a -80 °C ultralow temperature (ULT) 
freezer generates around four metric tons of  carbon 
dioxide every year, potentially costing as much as $1,200 
in excess annually.4 

It’s not just research labs, but also the laboratories in-
volved in industrial-scale production, where the chemicals 
and materials used in manufacturing need to be stored, 
transported, and eventually disposed of. This can often 
mean dumping in landfills, where some of  the waste  

business management

SUSTAINABLE 

SCIENCE
CHANGES THAT CAN BENEFIT BOTH THE 
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products can take centuries to degrade. With landfill space actually running 
out and the list of  materials that are banned from landfill steadily increasing, 
there is a need to find better solutions to manage harmful laboratory waste. 

The global demand for energy and raw materials continues to grow, while 
supply struggles to keep up and finite resources become depleted. Alarm 
bells have been ringing for years, but only recently have they been heard. 
Thankfully, the response has been significant.

What are labs doing to remedy this?
The scientific community as a whole has been responding to the clear need for 

more sustainable approaches to life in the lab: this includes the equipment used, the 
materials disposed of, and the habits formed in daily routines. Initiatives, awards, and 
certifications have been devised to educate and incentivize all of  those involved.

There have also been international efforts to understand and implement changes 
toward a more sustainable form of  science. They have formed the basis of  sustain-
ability standards and certifications, including rating systems such as Leadership in En-
ergy and Environmental Design (LEED), frequently used in assisting building design-
ers, owners, and operators in achieving a responsible use of  resources. The U.S. has 
even started incentivizing those adhering to these practices by having federal agencies 
or local governments reward or even require LEED certification for new buildings. 

Academia
Academic labs have also been making waves in the area of  sustainability. 

Numerous institutes have now adopted varying forms of  the Green Labs 
Program, whereby the program leaders work with researchers, staff, faculty, 
and building managers to implement sustainable technologies. Lab members 
within the departments can submit themselves for an informal review of  
their practices to see how best to improve their activities.

Other academic institutes have live energy consumption graphs5 acces-
sible to the public, holding themselves accountable for how much energy 
specific labs are using. The University of  Cambridge (UK) has this feature, 
and has also implemented something known as the Living Lab, a program 
that provides opportunities for students to propose and carry out projects 
across the university to improve sustainability.

ProcessLaboratory
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Industry
In addition to certifications like LEED, there are also 

awards such as the Zero Waste Awards, held each year by 
the Environment Media Group in an attempt to acknowl-
edge those making substantial contributions to reducing 
waste. They advocate the 3Rs of  waste: reduction, reuse, 
and recycling. Their aim is “to close the loop, so recovered 
waste materials are fed back into the production cycle, 
creating a virtuous, closed circle, as in nature.” From a 
business perspective, companies can boldly proclaim their 
Zero Waste awards, identifying themselves as trailblazers 
on the path to sustainable industrial practices. 

Zero waste programs have been a great eye-opener for 
many companies, helping them to save vast sums of  money 
simply by adjusting some of  their processes. For example, 
Thermo Fisher Scientific’s site in Asheville, NC, is a zero 
waste facility where 93 percent of  the waste is recycled 
and the other 7 percent is entered into a waste-to-energy 
program. An additional site in Israel saved $27,000 annually 
simply by purchasing aluminum oxide in bulk, while the 
Frederick, MD, site saved $88,000 by purchasing preserva-
tion media in larger containers.6 With such notable savings, 
the desire to become sustainable also makes good business 
sense, resulting in a number of  companies setting plans to 
reduce waste by up to 100 percent.

Individuals
Contributing to sustainability is not just restricted to 

the realm of  institutes and industry— every individual 
has a role to play. 

• Choose your chemicals with care. In most instances, re-
searchers can avoid having to dispose of  hazardous chemicals 
simply by making intelligent substitutions7: cyclohexane can 
often substitute for the more toxic benzene; hydrocarbon sol-
vents can be used in place of  their halogenated counterparts; 
and aqueous solvents are commonly replacing hydrocarbons 
as the reaction media of  choice. MIT even has a Green 
Alternatives Wizard8 to help with selecting your reagents. 

• Shut that sash! Fume hoods use vast amounts of  energy and 
their exhausts generate a great deal of  greenhouse emissions 
when not regulated, and more often than not, are left on. 
Labs like those at Harvard have implemented a program 
of  competitions9, which now covers 19 labs and more than 
350 researchers, to combat the high-energy consumption of  
variable air volume (VAV) fume hoods. In 2010, they saw a 30 
percent reduction in fume hood exhaust levels, annual energy 
savings of  over $240,000 at $7/cfm, and annual reductions of  
more than 300 metric tons of  greenhouse gas emissions. 

• Optimize your BSC. Like fume hoods, BSCs can use 
large amounts of  energy. A review of  63 BSCs being 
used at a university showed that just a handful were 
accounting for almost all of  the costs of  running all 
63.10 This can be improved by optimizing run proce-
dures, using more energy-efficient models, or imple-
menting reduced air flow options at night, for example. 
The survey highlights that by improving the efficiency 
of  the 13 most costly BSCs by 50 percent, the cost of  
running all 63 BSCs could be reduced by 35 percent.10

• Organize frozen samples. Standing in front of  a ULT 
freezer with the door open as you hunt for samples 
results in a loss of  energy and an elevation in cabinet 
temperature, forcing the freezer to work harder to 
maintain its temperature. You can avoid this by ensur-
ing your samples are organized in a racking system and 
labeled, making them easy to retrieve. Alternatively, 
consider investing in an environmentally friendly ULT 
freezer that has advanced, variable speed compressors 
and sample management options. As shown in Figure 
1, such an investment could help to reduce the amount 
of  energy consumed and, as a result, yield cost savings 
of  up to approximately $6,742 over a 10-year period.

• Purchase wisely. If  you’re responsible for purchasing 
and stock maintenance, consider making use of  on-site 
stores or freezer programs in order to save on fuel and 
transport costs.

business management

Figure 1: Energy saving per box stored of  several popular 
freezers presently available.
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These are just a few examples of  small changes 
that individual lab employees can make in order 
to bring about big changes.

A commitment to the future
Reconsidering daily activities in the lab, or 

changing engineering and architectural designs to 
meet new construction standards may seem like 
large undertakings, but implementing sustainabil-
ity practices is worth the time. Making sure that 
your lab and your procedures are efficient and 
environmentally friendly will benefit the envi-
ronment as well as your budget. Labs that make 
the effort to adjust how they manage their energy 
usage have seen significant savings. The Univer-
sity of  Cambridge, UK, for example, introduced 
a shared cost/savings scheme11 in 2008 to reduce 
electricity consumption after their energy costs 
began increasing at an alarming rate. In just the 
first year, they halved the rate of  electricity con-
sumption, avoided the production of  3,852 tons 

of  carbon dioxide emissions, and saved £0.82 ($1.29) million. 
By adopting sustainable approaches to designing and running a 
lab, lab managers can effectively create more funds for research 
and reduce the impact to the environment to help safeguard it 
for future generations.
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W e’ve heard it time and time again from lab 
managers we’ve interviewed over the years—
the main drivers of  success in the lab are its 

staff  and how well they work together as a team. A team 
that spends its days bickering and blaming one another for 
its failings isn’t going to get very far, and the lab will suffer 
as a result. As a manager, it’s critical for you to create an 
environment that prevents your team from devolving to 
the point where they’re arguing daily and to recognize the 
early warning signs that all is not right with your team, 
signs that aren’t always easy to spot.

Rick Parmely, founder of  Polished and Professional 
LLC, a training company that specializes in improving 
the communications of  groups, including individual 
scientists and managers, says there are five different 
symptoms of  an unhealthy team that he’s encountered 
over his years of  coaching organizations. The first is a 
lack of  open communications, which can often lead to 
the second sign of  trouble—passive-aggressive behavior.

How trouble starts
“You have your team meeting, and everyone’s nodding 

yes, but then when they go out in the hallway afterward, 
they say, ‘Oh man, that [manager] is trying to do more 
stuff  that we just really can’t do, wouldn’t you agree?’” 
Parmely says. “In the meeting they agreed with every-
thing, but out in the hall, it’s different. They either in the 
meeting don’t communicate what they’re feeling—that’s 
number one—or number two, they become passive-ag-
gressive out in the hallway afterward or at the bench.”

Daniel Levi, a professor at California Polytechnic 
State University who teaches a course in teamwork psy-
chology, agrees that lack of  conflict in team meetings—
where people either agree with the topic of  discussion 

or don’t say anything—is one of  the main subtle signs 
that something is wrong. He says low levels of  conflict 
and disagreement actually show that people are thinking 
and working together, making a healthy team.

“When there’s no conflict and there’s always agree-
ment, that’s typically caused by one of  two things: either 
people don’t care about the task much—they care more 
about getting along than they care about the job—or 
people are afraid,” says Levi, who has also written a text-
book on team dynamics. “Either the leader is a bully or 
someone else is a bully, and so they’re afraid to speak up.”

That fear of  speaking out can also be caused when man-
agers over-discipline an employee for voicing an opinion.

“You may get everyone on the team not willing to speak 
up after that,” he says. “I always emphasize that silence is 
not agreement and that managers can get a lot of  silence 
out of  their employees, [but] that doesn’t mean that their 
employees agree with them. More often, it’s that the em-
ployees don’t feel safe enough to disagree.”

Escalation
The passive-aggressive behavior that Parmely mentions 

can occur after such agreeable meetings can sometimes 
escalate into the third and more obvious sign of  a troubled 
team—open criticism. From there, it can lead to a fourth 
sign that things aren’t well in your team—work slowdowns. 
Parmely said that fourth point in particular resonated with 
a group of  CEOs, VPs, and directors of  laboratories in the 
U.S. that he recently gave a presentation to. 

“They had seen [their staff] saying that they worked 
so hard on the night shift but really didn’t get anything 
done,” Parmely says. “It was clear at some point that it 
wasn’t always just equipment. It was just generally not 
wanting to work, or work slowdown.”

leadership & staffing
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The fifth and final hint that your team is in trouble, 
Parmely adds, is simply a general lack of  enthusiasm 
or commitment. 

“Regardless of  what the company is trying to accom-
plish, whether it’s Dell trying to be the largest computer 
corporation or it’s another company, you’ve got to have an 
enthusiastic workforce,” he says. “If  they’re not enthusias-
tic, it’s very easy to see that in the way they do the work.”

To that list of  signs, Levi adds that confusion over 
roles is another thing to look for in your team.

“Really well-functioning teams have roles, and the 
roles are linked together in a pattern so that people need 
to work together to succeed,” he explains. “When you 
have confusion about roles or disagreements about roles, 
you’ll see that, for example, too many people are working 
on one part of  a project and no one’s working on another 
part of  a project.”

Sometimes called the “missing parts problem,” confu-
sion over roles can be seen most obviously when people 
blame one another for work not being done or for other 
errors, claiming it wasn’t their job but someone else’s to 
handle that particular task.

“That’s an issue where the manager or the team leader 
needs to come in and get everyone to acknowledge and 
agree upon how everyone’s linked together and what the 
various roles are.”

Staying out of trouble
Once managers start to see any of  these signs crop-

ping up in their team, there are a number of  strategies to 
keep them from becoming major problems:

• Meet frequently. Parmely says this is the best way 
managers can prevent or deal with a lack of  open 
communications.

“When you meet frequently, give positive feedback,” he 
says. “Don’t dwell on the negatives. Have an open agenda.”

He adds that managers should not dismiss the obvious 
warning signs of  trouble with their teams, or dismiss 
staff  concerns. “I would try to address [those concerns] 
and treat everybody fairly and meet as openly and be as 
frank as possible in those frequent meetings.”

To that, Levi adds two more strategies to ensure 
open communication and prevent false agreement in 
meetings—create a safe environment for people to talk, 
known as “psychological safety” or a “supportive com-
munications climate.” Building trust is essential to create 
that environment but can take a while, he adds.

“It takes a long time to build trust, and so if  you need 
to build trust quickly, like if  you’re flying an airplane 
with a group of  people you don’t know, the manager has 
to be the person who ensures trust and safety,” Levi says. 
“Of  course, he or she has to have that relationship with 
people or that authority to do that.”

Levi’s second way to ensure that staff  feel secure in voicing 
their opinions is to emphasize respectful communication.

“The other kind of  technique is the notion of  spending 
time and talking about what are the ‘norms’ of  the group,” he 
says. “Something like respectful communication should be 
the norm of  the group, and everyone is responsible for en-
forcing that norm. Norm-building activities are really useful, 
because I think that often people are confused about what the 
norms are because they’re implicit rather than explicit.” 

He adds that clarifying such norms is easier than trust 
building, because building trust takes so much time. 

In dealing with passive-aggressive behavior, listening is 
the main strategy.

• Listen. “Listen with the idea that you want to hear what 
the person has to say, not just hear the words, but under-
stand what’s behind the words,” Parmely says. “You need 
to ask thoughtful questions like ‘Why do you feel that 
way? Why do you [have] that idea?’ Seek to understand 
the person.” He adds that managers should avoid inter-
rupting or talking over their staff  and shouldn’t try to 
find an immediate solution. “Sometimes those imme-
diate solutions are thoughtless and dismissive, and we 
should try to avoid that when we’re listening.”

However, when things devolve to the point of  open criti-
cism, some sort of  action is usually required, Parmely says.

• Take action. Though this might seem to go against the 
advice to “avoid immediate solutions,” Parmely says that 
in taking action to deal with open criticism, managers 
don’t need to do something big. 
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“Do it in some way,” he says. “You can’t dismiss all suggestions as incon-
sequential or bad, and most suggestions require action of  some kind. That 
action might be saying, ‘That’s a great suggestion, I’ll give that some thought,’ 
or ‘I’m not sure that we can make that happen today, but let me look into it, 
and I’ll get back to you in a few days.’”

When dealing with criticism from staff, managers should not be inactive on 
challenges or minimize the gravity of  the situation. “You might not be seeing 
the whole issue, but don’t quickly dismiss it and say, ‘This isn’t something I 
need to deal with right now,’” Parmely says.

• To handle work slowdowns, managers need to follow up with dissi-
dents in their group. “Don’t just let them hang out there on the fringes 
making trouble or being passively or actively aggressive or confrontational, 
but rather, take some action with them,” Parmely advises. He stresses that 
managers shouldn’t find a way to get rid of  dissidents unless they are so 
disruptive or divisive that that’s the only course of  action.

“We shouldn’t look at dissidents in our groups as a problem,” he says. “We 
should look at them as an asset.” That means trying to find a way to use their 
good suggestions and give them credit and praise. “Those are the things that 
make your team strong and unified.”

• Always find something to commend people on. This is Parmely’s key to 
combat lack of  enthusiasm in a group. “That may be a challenge in some 
groups and in some cases, but I’ve never seen a team or a company or an or-
ganization or corporation so dysfunctional that you couldn’t find something 
to commend the people about,” he says. “Find the common ground that 
exists between you and them, and then figure out what they’re doing right.”

He adds that managers should avoid the common tendency to focus on the 
negatives and shouldn’t be suspicious of  people in their group.

“That’s [being suspicious] a very common tendency of  people and, 
frankly, we all have to fight that tendency, especially if  we’re looking for 
solutions,” he says. “We don’t want to isolate or label people in our group. It 
may come to that, but that’s not what we want to do as a normal course. We 
want to commend people and try to avoid this labeling of  people and being 
suspicious of  them.”

Overall, open communication is where a good team environment starts, 
and it should help a team avoid getting into trouble in the first place. To 
achieve that, managers need to get their team not only comfortable with 
each other but also comfortable with the manager. This can be done through 
icebreakers and other activities to build social relations, Levi says.

“Managers destroy communications by their own presence,” he says. “The 
hardest part of  social relations in a team is having the high-status person in 
the room because their power, their status, disrupt communication. So doing 
social activities to kind of  soften that and get people to feel freer to talk is 
really useful at the beginning.” 

Rachel Muenz, associate editor for Lab Manager, can be reached at rachelm@
labmanager.com or by phone at 888-781-0328 x233.
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High-precision miniature linear stages measure just 25 mm 
high and 80 mm wide.

The life sciences are part of  a growth industry. According 
to Deloitte Touche Tohmatsu’s 2015 global life sciences 
sector outlook, global health care spend will grow 5.2 

percent annually through 2018.  An aging population and 
the demand for more personalized medicine are the prime 
movers here, and that demand accounts for an unprecedent-
ed growth in diagnostic testing and drug discovery labs all 
over the world. The work going on in these facilities involves 
advancements such as next-generation DNA sequencing 
and molecular imaging. However, the labs doing this delicate 
work have not grown in size, despite the growing number of  
tests being performed and test instruments used. At the same 
time, the number of  lab technicians has only continued to 
hold steady at best, as the economics of  health care continue 
trying to restrain ever-growing costs. 

These market dynamics result in five major trends driving 
lab instrumentation in the life sciences.

1. Smaller equipment
Smaller labs with fewer staff  require smaller, more automat-

ed lab equipment. Smaller instruments are being developed by 
placing fluidics components supporting robotics as close to the 
samples as possible. In the past, pumps and valves would go in 
the rear or the bottom of  the instrument and then plumb up 
to a dispensing device—typically a probe that automated the 
delivery of  fluid into a well plate. Today, fluidic components 
are small enough to sit directly on top of  the probe.

Ever increasingly, powering the robots in these systems 
are integrated direct drive servomotors. Instead of  attaching 
these motors to an existing assembly with typical couplings, 
new generations are being built with the motors integrated 
into assemblies. This helps the instrument OEM reduce the 
number of  parts while the remaining parts have multiple 
uses. This results in not only smaller equipment but also 
simpler, more modular designs.

2. Higher throughput
To drive more throughput from the same footprint, OEMs 

are pushing their motion system designs to go faster than 
ever. Robust miniature stages can now accelerate, decelerate, 
and settle very quickly so the next operation in the system 
can happen faster. Stages designed around specific linear 
motion drivetrains can meet an OEM’s desired footprint and 
application specs. The result can be a shorter sample-move 
distance, which helps boost throughput. Combined with 
modularity, this results in lab equipment with more embed-
ded test capabilities. The robotics built into these instruments 
can service multiple test stations, taking over procedures that 
used to be handled by people, and therefore reducing the 
chance of  running the wrong tests on the wrong samples or 
mixing samples.  

3. Smaller samples
Labs are processing a greater variety of  expensive chemi-

cals and reagents in smaller quantities to conserve costs. They 
are driving their instrument manufacturers to reduce their 
cost of  ownership of  this equipment, and that is resulting in 
the processing of  smaller samples—from test-tube size down 
to the tiny wells in microtiter trays. Miniature positioners 
can automate the exact placement of  samples in these trays. 
In addition, automated analyzers can use valves that handle 

technology

ROBOTIC AND MOTION TECHNOLOGIES HELP 
LABS STAY SMALL, AGILE, AND COST-EFFICIENT  
By Brian Handerhan and Mike Szesterniak

FIVE TRENDS IN 
LIFE SCIENCE LAB 
INSTRUMENTATION
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technology

higher pressures, enabling these smaller sample 
and reagent volumes. Typical pressures here are 
30 psi, but this should soon jump to 50 to 80 psi as 
piezo devices increasingly replace solenoid coils in 
actuators. Piezo devices provide significantly more 
force than solenoids, allowing higher-pressure flows 
and higher throughput.

The newer valve designs have also cut down on 
sample contamination. A shear valve closes off  
the fluid path between the samples or the reagents, 
resulting in limited carry-over to the next sample.

4. Modularity
The modularity of  these more complex and 

more functional instruments is driving benefits at 
both the OEM and laboratory levels. For the OEM, 
modularity means they can develop new systems 
more quickly by repurposing industry-proven 
designs into their own next-generation instrumen-
tation. In addition to reducing the design cycle, this 
approach speeds designs through the FDA cycle 
and results in instruments with fewer overall field 
service issues. Both the motion and fluidic systems 
are prime candidates for modular assemblies that 
can be designed and manufactured by the OEM or 
industry suppliers, depending on the core compe-
tency of  the OEM.

For the laboratory, modularity means instruments 
are continuing to expand their functionality and 
their ability to communicate with one another while 
maintaining the simplicity that allows current lab 
staff  to keep improving productivity.

5. Simpler fluidics in robotic analyzers
The robotic technology being developed to dispense and handle 

lab samples is not only smaller but also no longer has complicated 
networks of  tubing and connection points. Replacing them are 
manifolds with integrated piping. Clinical laboratories and hospitals 
can’t afford to have an instrument go down when critical samples are 
involved, so less tubing means less chance for failure. The manifolds 
minimize the chance for leakage and eliminate the work an employ-
ee at a test bench must perform to integrate 30 pieces of  tubing. 

 
The future

One of  the biggest areas of  growth in the life sciences is process-
ing cellular therapies. Very specific cell types are being isolated and 
engineered to perform very specific functions. Some of  the most 
promising cancer treatments are based on this type of  cellular thera-
py. The process technologies used in the laboratories doing this work 
are still expensive and manual, however. That means the potential 
for automation in the life sciences is still huge, as is the level of  
precision yet to be enabled by technology providers.

Brian Handerhan is a business development manager focusing on Parker’s 
Life Science Automation group. 
Mike Szesterniak is the eastern regional sales manager for electromechanical 
automation products for Parker Hannifin. 

Microarray analysis 
permits scientists to detect and  
analyze thousands of  genes in an array simultaneously. 
Microarray spotting demands high speed and precise 
positioning to achieve array density and production 
throughput requirements.
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O ur bet is that many of  you are wondering 
what we mean when we talk about controlled 
substances. The rest are probably thinking 

“What’s the big deal?” Granted, when it comes to 
dealing with controlled substances, we usually are not 
discussing serious potential for injury or catastrophic 
loss. What usually happens is that some of  our material 
or product turns up missing. But you should heed our 
warning. You do not want to be in that situation, or you 
will very quickly discover how big of  a deal it becomes. 
State and federal agencies are very serious when it 
comes to controlled substances. And you should be too.

What exactly are we talking about?
For those who are not familiar with the term con-

trolled substances, it refers to drugs and other substanc-
es listed on one of  the five schedules published in the 
Controlled Substance Act, Title 21 Code of  Federal 
Regulations, Part 1308.11 through 1308.15.1 Chemical 
substances are placed on the schedules based on three 
primary characteristics: currently accepted medical 
treatment use in the United States, relative abuse 
potential, and likelihood of  causing dependence when 
abused. Below are simple definitions of  each schedule 
and a few common examples of  each.

• Schedule I substances have no currently accepted medi-
cal use in the U.S., a high potential for abuse, and a lack of  
accepted safety for use under medical supervision. Examples 
include heroin, LSD (lysergic acid diethylamide), marijuana 
(cannabis), and methylenedioxymethamphetamine (Ecstasy).

• According to 21CFR 1308, Schedule II substances are pri-
marily narcotics or stimulants that have a high potential for 
abuse, which may lead to severe psychological or physical de-
pendence. Narcotic examples include codeine, hydrocodone, 
morphine, opium and barbitals, and the well-known oxyco-
done (OxyContin®, Percocet®), and hydromorphone (Dilau-
did®). Examples of  stimulants are amphetamines (Dexe-
drine®), Adderall®), and methamphetamines (Desoxyn®).

• Schedule III substances have a lower potential for abuse 
than Schedules I or II substances do, and abuse may lead 
to moderate or low physical dependence or high psycho-
logical dependence. These include products containing 
not more than 90 milligrams of  codeine per dosage unit 
(Tylenol with Codeine® and buprenorphine (Suboxone®). 
An anabolic steroid such as Depo-Testosterone® is an 
example of  a non-narcotic Schedule III substance.

• Substances in Schedule IV have a low potential for abuse 
relative to substances in Schedule III. Examples of  Sched-
ule IV substances include alprazolam (Xanax®), carisopro-
dol (Soma®), and diazepam (Valium®).

• Schedule V substances have a low potential for abuse relative 
to substances listed in Schedule IV and consist primarily 
of  preparations containing limited quantities of  certain 
narcotics. Examples of  Schedule V substances include cough 
preparations containing not more than 200 milligrams of  
codeine per 100 milliliters or per 100 grams (Robitussin AC® 
and Phenergan with Codeine®).

health & safety

TIPS FOR HANDLING CONTROLLED 
SUBSTANCES by Vince McLeod

OUT OF 
CONTROL

“The heart of proper controlled  
substance management  
is a well-thought-out,  
comprehensive program.”

http://www.labmanager.com


health & safety

01. 203.949.8697  |  info@protononsite.com

™

> Safe
> Reliable
> Assured purity
> Uninterrupted supply
> Eliminate gas storage
> Predicatable price

ON-SITE GAS GENERATORS 
SIMPLIFY OPERATION

Contact us today !TH2IN2K SIMPLE!!!

http://www.protononsite.com


LabManager.com

What do you need to do?
Now that you know what constitutes a con-

trolled substance, what do you need to do?
First, you need to understand that the con-

trolled substance schedules currently list ap-
proximately 160 specific substances, and they 
do not constitute a comprehensive listing 
of  all controlled substances. The schedules 
describe only basic or parent chemicals and 
do not list all the salts, isomers and salts of  
isomers, esters, ethers, and derivatives, which 
may be controlled substances. If  a substance 
is an analogue and is structurally or phar-
macologically substantially similar to or is 
represented as being similar to a Schedule I 
or Schedule II substance and is intended for 
human consumption but not an approved 
medication in the United States, it can be 
treated as a Schedule I substance for crimi-
nal prosecution.

Second, this article is intended to address 
the use of  controlled substances in re-
search, instruction, and analytical laborato-
ries. It is not our intent to include medical 
clinical activities, medical veterinary hospi-
tals, or pharmacies, which are governed by 
federal and state accrediting and regulatory 
agencies and are subject to review and audit 
by those agencies.

Third, and this is the main focus and 
information you should take away, before 
you begin using any controlled substance 
in your lab, you should have all the appro-
priate licenses and registrations and have 
a robust program in place for managing 
these materials.

Staying in control
The heart of  proper controlled substance 

management is a well-thought-out, com-
prehensive program including vigorous 
training, record keeping, surveillance, and 
follow-up. There are many excellent pro-
grams readily available, as a quick Internet 
search will show. No matter which one you 
choose as your model, ensure that it meets 
all the requirements. It should cover all the 

health & safety

HAVE A WRITTEN  
SAFETY POLICY By James. A. Kaufman

This is the cornerstone of a good safety program. It’s a statement endorsed and 
supported by the administration that speaks to the fundamental responsibilities for 
health and safety in the academic institution or company.

For example: “It is the responsibility of our (name of company or institution) and its 
employees to ensure that our business activities (or educational programs and other 
activities) protect and promote the health and safety of our customers (students), 
our employees, and the environment.”

Your department may want to draft a sample policy statement for recommendation 
to your administration or board of education. It is virtually impossible to have 
an excellent safety program without their support. Your written safety policy will 
provide the foundation of your safety program. 

Policy statements of this type need to be signed by the highest ranking official of the 
organization, dated, laminated, and mounted in the entrance of every building.

Source: Kaufman, James A., Laboratory Safety Guidelines - Expanded Edition, The 
Laboratory Safety Institute, www.labsafetyinstitute.org.
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basics mentioned above plus responsibilities of  all stake-
holders, licensing and registration, purchasing, receiving, 
storage, and disposal. In addition, pay extra attention to 
access restrictions, personnel screening, spill procedures, 
and handling diversion, loss, or theft.2 

The Safety Guys’ critical steps and components of  a 
successful controlled substance management plan are briefly 
discussed here. Most, if  not all, states require a license to 
use controlled substances, and this step is the first hurdle. 
After you obtain your state license, you need to then regis-
ter with the federal Drug Enforcement Agency. Excellent 
step-by-step instructions with explanations are provided on 
the DEA registration website.3 Pay attention to your specific 
research requirements for both state and federal applica-
tions. The registration is an absolute must, so make sure you 
get it right. State licenses renew every two years (usually), 
while the DEA registrations must be renewed annually.

Next, get your on-site paperwork in order, beginning with 
receiving material through inventory listing and control and 
ending with use or disposal record keeping. Do not under-
estimate the importance of  safe, secure storage and tightly 
controlled access. You do not want to go through having to 
report a loss, theft, or diversion. Trust us.

Finally, make sure your program has well-documented 
disposal procedures. You must understand that controlled 
substances are not considered hazardous waste, biological 
waste, or regulated medical waste. Therefore, they CAN-
NOT be disposed of  through your normal biological/
medical/hazardous waste programs. Most solid programs 
will have requirements to return all unused or expired 
material to the original manufacturers or distributors. A 
good backup plan is to set up reverse distributors, special-
ty contractors knowledgeable and approved for handling 
controlled substances.

References
1. Title 21 Code of  Federal Regulations, Part 1308-Schedules of  Con-

trolled Substances, U.S. Department of  Justice, Drug Enforcement 
Agency, Office of  Diversion Control. Springfield, VA 2015. 
http://www.deadiversion.usdoj.gov/21cfr/cfr/2108cfrt.htm 

2. Research Use of  Controlled Substances, Cornell University Envi-
ronmental Health and Safety. New York, NY. February 2013. 
https://sp.ehs.cornell.edu/lab-research-safety/research-safe-
ty/constrolled-substances/Documents/Controlled_Substanc-
es_Guidance.pdf  
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The Mounting Costs of Everyday Lab 
Problems and How to Avoid Them
The Mounting Costs of Everyday Lab 
Problems and How to Avoid Them
Jeanne Mensingh, President and Founder of Labtopia Solutions, Thermo Fisher Scientific Partner

Data Defensibility
Integrated Laboratory Informatics

Transforming the lab into a tightly integrated paperless environment gives users real-time access to information, 
automates processes and reduces manual data handling, and improves regulatory compliance and data integrity. 

If you’ve worked in a lab, you know 

firsthand that it can be frenetic, fast-paced 

and, at times, overwhelming. And this is 

especially true today, as shrinking budgets 

force many lab managers and analysts 

to do more with less. But there’s a path 

forward, and it starts by looking at the lab 

holistically, solving the obvious, everyday 

problems first.  

Problem One: Inventory (Mis)management

Inventory varies from lab to lab, but is 

often fairly predictable within a single  

lab running certain tests and using consis-

tent workflows. You know what’s required 

for each workflow, you know how many 

tests are run each year, so you should 

know how many consumables to keep 

in inventory. That’s the first step in the 

process: budgeting in advance based on 

historic patterns.

 Tracking what has been used, when 

and by whom is yet another critical, but 

often-ignored, step. First, if inventory is 

depleted, it can have downstream impacts 

on other tests, affecting productivity. 

Second, the technician suddenly short of 

materials will likely hot-shot them to mini-

mize disruption. This could mean paying 

double the price for expedited shipping.

 The obvious answer is better budgeting 

and tracking, and this is where a Laboratory 

Information Management System (LIMS) 

is highly effective. Spreadsheets are 

simply not dynamic enough to establish 

an inventory management system that 

supports proactive planning and budgeting. 

With Thermo Scientific SampleManager 

LIMS, for example, labs can carefully track 

inventory as part of a comprehensive lab 

management program.

Problem Two: Missing Analytical Trends

Identifying errors is hard. What’s more, the 

way many labs go about it is also error-

prone, starting with the fact that they focus 

on solving errors after they occur. But it’s 

predicting and preventing errors – small, 

seemingly inconsequential ones – that 

should be the focus for labs. Errors that 

mask QA/QC problems, for example, can 

mushroom into much larger and systemic 

quality issues or create productivity gaps 

that eventually require costly reconfigura-

tion. But how to know whether an experi-

ment is out of spec – or trending that way 

– is especially challenging.

 Statistical Quality Control (SQC) must  

be built into whatever technology the lab 

uses each day. SampleManager LIMS,  

for example, has that functionality built 

into the core LIMS platform. It detects 

nonconformance trending before it reaches 

pre-defined thresholds — which is critical 

for decision-making.
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Data Defensibility

Problem Three: Uncontrolled SOPs

It takes time to develop and document 

Standard Operating Procedures (SOPs), 

but failure to do so is a recipe for disaster. 

Laboratories cannot tolerate inconsistent 

application of procedures.

 Electronic SOPs (ESOPs) are the lab’s 

defense against techs “going rogue.” With 

SOPs defined in SampleManager LIMS, for 

example, there’s a rigid workflow to ensure 

consistency and adherence to protocol. If 

these don’t exist – or the paper SOPs aren’t 

handy, clear or widely understood – it’s too 

easy for an analyst to err. 

Problem Four: Measurement Traceability

A single laboratory may be responsible for 

hundreds of tests each week, if not more. 

And a test is not simply a test, it’s the sum 

of many parts. Defending data involves 

painstakingly retracing steps, many of which 

are so embedded in the fabric of the lab 

and its workflows that it may be impossible 

to isolate them. Imagine sorting through 

handwritten notes from fellow analysts 

and still not finding what could have gone 

wrong – it’s frustrating. But it’s also costly: 

analysts routinely spend a quarter of their 

productive time simply collecting data to 

defend a result. 

 Thankfully, technology can do work in 

the background that can dramatically reduce 

the time, expense and aggravation associ-

ated with defensibility. LIMS have come 

far from the days when labs relied on them 

for basic sample management and data 

reporting. Today, the LIMS reaches across 

an enterprise: it integrates with data in MRP, 

ERP and other enterprise systems in ways 

that directly impact defensibility.

Problem Five: Misunderstood Maintenance

When labs think of trend analysis, they 

don’t often associate it with instrument 

maintenance, but that’s a mistake. Data 

such as area counts, baseline conductivity 

and retention time provide valuable 

evidence that if trended and analyzed can 

reveal much about the health of an instru-

ment. LIMS offer capabilities that allow 

users to monitor instrument health so that 

work can be assigned more effectively on 

a regular maintenance schedule. Users are 

notified of upcoming maintenance – even  

of wear-part failure, so that maintenance 

can be scheduled before failure becomes  

an issue. 

 I visit many labs across many industries, 

and I can see that most still struggle with 

basic problems that have troubled labs 

since I worked on a bench years ago. And 

today the pace is even more frenetic and the 

demands on an analyst’s or lab manager’s 

time are even greater. So it’s time to return 

to basics. Labs should embrace available 

technology to take a much more strategic, 

proactive and intelligent approach to what 

many consider routine.

Enterprise-level LIMS like SampleManager can be connected to existing informatics infrastructures, regardless 
of which or how many instrument vendors are in place in the lab. This enables lab managers to execute and 
manage all their laboratory processes easily, with the data rigor and performance required to drive efficiency 
and profitability lab- and business-wide. SampleManager’s tightly integrated informatics platform delivers  
intuitive dashboards, and an enhanced Statistical Quality Control (SQC) capability designed to detect noncon-
formance trending before it reaches pre-defined thresholds.

Integrated informatics enable labs to execute  
and manage all lab processes easily, with the  
data rigor and intelligence that lab managers  
require to drive efficiency and profitability – for  
the lab and for the business.

Jeanne A. Mensingh is President and Founder of Labtopia Solutions, a professional scientific services company founded to help businesses 
execute management systems based on ISO standards, regulatory requirements and best practices. Labtopia provides tailored quality 
system advisory services to help businesses meet regulatory requirements and enhance performance. Visit us at www.labtopia.com

To learn more about Integrated Informatics, visit www.thermoscientific.com/SM11 or email us at marketing.informatics@thermofisher.com.  
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Q: What are some of the most 
recent trends you’ve noticed in 
chromatography data systems, 
based on your experience?
A: With both consulting and having the 
opportunity to do work in the laboratory 
managing chromatography data systems, 
I would say the most recent trend right 
now is that there’s a big push for metrics. 
That relates to things such as how many 
injections a particular system or analyst 
has done—systems utilization through 
those metrics—and which systems in the 
lab are high-use or low-use. That then 
allows managers to do some investi-
gations into why that’s so, probably by 
asking the analyst, for example, why 
they don’t use this particular piece of  
equipment often. There’s also a focus on 
wanting to know the throughput of  sam-
ples in the laboratory. Lab managers are 
starting to dig in and ask those questions, 
and the chromatography data systems 
are actually starting to have these metrics 
modules as part of  their packages.

Q: What are some of the key 
features lab professionals are 
looking for in a CDS?
A: Of  course, the standard chromatog-
raphy features are built in, but the added 
features that they’re looking for are 
linkages to other systems to make things 
a little bit more efficient, so that the chro-
matography data system can connect into 
LIMS or other pertinent systems where 
data can be transferred. 

Q: What are the key challenges 
lab managers are hoping to 
solve through a CDS?
A: Everybody’s looking to create effi-
ciencies, so they want the CDS to fall 
in line with helping to create those effi-
ciencies. There’s also a big push within 
the FDA right now for data integrity, so 
lab managers are looking for the CDS to 
be a compliance tool, where it’s locked 
down so that there are no questions 
about compliance.

Q: What are the main 
difficulties most labs face when 
implementing a CDS?
A: Often the first thing I notice when I 
go into a company is that there are three 
groups that you have to deal with: the IT 
department, the business or laboratory 
that wants the system, and the compli-
ance or the quality department. One 
frequent challenge is getting all three of  
those functions in agreement on different 
things that come up during the planning 

stage. Another difficulty in implementing 
a CDS is that most labs have a mixed bag 
of  equipment and you really have to go 
digging in the laboratory and do your 
homework before you start to generate 
a list of  the equipment that’s in place—
and also the equipment’s firmware—so 
you know whether or not this equipment 
is compatible with the CDS that you 
purchased. The other difficulty that I’ve 
encountered in the implementation 
process, especially in a global or mul-
tisite install, is the issue of  harmonizing 
processes between the different sites. If  
you’re using a system one way and you 
have sites out there that are doing things 
differently, it becomes very difficult to 
implement the system. You have to do 
a harmonization of  processes among 
the sites before implementation starts. 
Then during the implementation, getting 
consensus on direction—should you get 
to a point where a decision needs to be 
made—can be a challenge.

Q: What are some of the best 
ways labs can deal with those 
implementation issues?
A: The project manager really has to 
be a strong leader on the project and has 
to come to the table with those groups 
[IT, business/laboratory, compliance/
quality] from the outset. The project 
manager should meet with them before 
the implementation actually starts to lay 
out some ground rules, and ask some 
questions with deadlines that need to be 

ask the expert

Michael Barkan

Michael Barkan is a senior informatics consultant at CSols Inc., a North American 
laboratory informatics consultancy with offices in Canada and the US. Previously, 
he worked for Johnson & Johnson in global laboratory systems for 21 years, where 
he was the administrator for the chromatography data system (CDS) for laboratory 
benchtop systems, running validations for the organization’s FTIR, UV-Vis, mass 
spectrometry, atomic absorption (AA), and other pieces of lab instrumentation. 

ASK THE EXPERT
CHROMATOGRAPHY DATA SYSTEM 
INTEGRATION  by Rachel Muenz

“Another difficulty in 
implementing a CDS is 
that most labs have a 
mixed bag of equipment.”
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answered by that group. They need to 
then come to the table in agreement 
so that they can write their validation 
plan and deploy it in a way that would 
fit the bill for all of  those groups. They 
also have to be proactive—collect the 
equipment, the firmware, all of  that—
from the outset and determine right 
away what’s compatible and what may 
need to be upgraded before implemen-
tation is started. It’s really hard to do 
that in the middle of  a project. In most 
cases, they’ll want to generate a new set 
of  procedures around the CDS that 
everybody can follow. 

Q: What are some of the  
biggest mistakes labs tend to 
make when choosing a CDS?
A: When you’re deploying a new 
chromatographic system, a lot of  
people want to choose one that’s easy 
to use. But what I found in my expe-
rience is that the ones that may be 
easy to use may be less compliant. So 
if  you pick one that’s more compliant 
to alleviate that concern, you have to 
recognize the fact that more training 
is going to be required.

Q: How should managers 
handle that training issue?
A: The training should be for all the 
analysts, especially if  they’ve never 
seen that type of  system before. What 
I’ve done in the past is hold a weekly 
Q&A session so that over time, as users 
start to get their questions answered, 
they ask better questions. The training 
is ongoing until it’s no longer needed.

Q: Did you have anything else 
you wanted to add?
A: When deploying a chromatogra-
phy data system, it’s always good to 
have an environment in which you 
not only do your daily work but can 
also “play.” One where people don’t 
have to worry about breaking things 
and they can try new things, or new 
equipment can be installed to see if  
it works, because then you don’t have 
to put your production environment 
in question. People deploy chroma-
tography data systems either with full 

clients or in a Citrix environment; if  
it’s a validated chromatography data 
system, going by way of  Citrix is a 
much better option because there’s 
less validation for that choice since it 
sits on a server. 

Rachel Muenz, associate editor for Lab 
Manager, can be reached at rachelm@
labmanager.com or by phone at 888-781-
0328 x233.

ask the expert

“When deploying a chromatography data system,  
it’s always good to have an environment in which 
you not only do your daily work but can also ‘play.’”
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INFRASTRUCTURE TO ULTRAVIOLET LIGHT PROVIDE OPPORTUNITIES 
TO IMPROVE THE FOOD INDUSTRY  by Mike May, PhD

INSIGHTS ON FOOD SAFETY

As food is raised in one spot, processed in another, and 
shipped around the world, it’s no wonder that food safety 
creates an international concern. In a 2015 issue of  Food 
Safety Magazine, food scientist Tatiana Koutchma, at Ag-
riculture and Agri-Food Canada’s Guelph Food Research 
Center, and Larry Keener, president of  International 
Product Safety Consultants, wrote: “Confirming food 
safety is a daunting undertaking. … Consideration must 
be given to microbial stability, toxicology, product and 
packaging interactions, process capability, and product 
stability and chemistry, as well as possible harmful effects 
of  the stabilization process.” To battle those challenges, 
food scientists employ old and new technologies.
Traditionally, experts improved the safety of  foods 

by heating or cooling them, removing water, or using a 
specific type of  packaging. The majority of  companies 
still use those techniques, and also novel ones to remove 
or inactivate microbes. For instance, subjecting food to 
high pressure—80,000 to 130,000 pounds per square 
inch—before and after packaging inactivates most vege-
tative microorganisms. In addition, high-intensity pulsed 
electric fields and ultraviolet light can pasteurize juice 
and other pumpable products. Beyond having safe food, 
consumers also want processes that make foods seem 
fresher and minimally processed.
The sheer volume of  food served around the world 

compounds the challenge. Nonetheless, the industry fends 
off  most of  the problems by avoiding them. “Prevention 
is where we spend most of  our time,” says David Gombas, 
senior vice president of  food safety and technology at 
United Fresh. This Washington, D.C.-based trade asso-
ciation includes companies that grow, ship, distribute, or 
sell fresh produce. Talking about prevention, Gombas 
says, “We’re successful for the large part.” He says that the 
fresh-produce industry deals with about seven outbreaks 
a year, which doesn’t seem like many if  you consider that 
United Fresh’s companies sell one to two billion servings 
of  fresh produce every day. Despite that good record, 
Gombas says that even one outbreak is “still too many.”

FRESH IS BEST—AND WORST
Modern food buyers like fresh products. That’s good 

for taste, but a bigger challenge at times in keeping that 
food fresh. When asked about the key issues in food 
safety for United Fresh companies, Gombas says, “The 
biggest challenge in fresh produce is that it is fresh.” To 
keep that food from becoming contaminated, it must be 
protected from microbes.
“We have no kill step,” Gombas explains. “People talk 

about chlorine washes as if  that’s antimicrobial, but it 
only gets off  the dirt.” So the key is keeping the contam-
inants away all along. That’s not so easy in agriculture. As 
Gombas says, “Fresh products are grown outdoors, and 
they are vulnerable to whatever blows over the fence.”
All the nooks and crannies in produce also create chal-

lenges. “Bugs find a way to hide inside the produce, and 
you can’t reach them,” Gombas explains. Nothing that is 
available and safe kills or inactivates those microbes.
If  produce gets contaminated and no one knows why, 

the blame usually goes to the water used to irrigate the 

United Fresh, a trade association for businesses involved with 
produce, runs an inspection training course. (Image courtesy of  
United Fresh.)

http://www.labmanager.com


http://www.ruro.com


40 Lab Manager    December 2015 LabManager.com

insights on food safety

crop. “The poster child for contamination is water,” 
Gombas says. “No one can afford to use city water for 
irrigation, so they use surface water.” Chlorinating that 
water would eventually make the soil too salty. “So we 
need technologies that allow you to pump thousands of  
gallons of  water per minute and make it antimicrobi-
al,” Gombas says. “Some existing technologies work for 
smaller operations but not large ones.”

AGING INFRASTRUCTURE
Keeping food safe goes far beyond farms. Keener says 

that the biggest danger in foods comes from the aging 
infrastructure of  the food facilities and the processing 
equipment that they use. “[They are] very outdated,” he 
says, “and in my view incompatible with achieving the 
food safety demands of  the current marketplace or of  
the current regulatory schema.”
Keener believes that many of  the facilities are too old to 

update. “If  you did an inventory across the U.S., one would 
find that the infrastructure used for producing food was 
typically built circa late 1950s, and that’s being generous.” 
It is not at all uncommon to find century-old facilities used 
in processing and distributing food. He adds, “Even with 
the upgrades that have been made, the retrofits are still not 
meeting hygienic standards that are demanded by today’s 
regulatory folks.” Yet, the industry as a rule is very reluctant 
to invest in brick and mortar or new, more hygienically 
designed processing technologies, Keener says.
Keeping old facilities and equipment clean poses a se-

rious problem, according to Keener. “The challenges of  
cleaning and maintaining an aged facility are monumen-
tal,” he says. “Even air handling and exchange rates are 
probably not what one would expect.” He adds, “When 
many of  these facilities were constructed, the interac-
tion between air in the environment and food safety was 
moot.” Many of  the ongoing issues with Listeria, Keener 
says, implicate a lack of  hygienic design in both equip-
ment and facilities.
In many cases, these infrastructure problems might be 

too big to renovate away. “The food companies and food 
processing industry need to think about building facili-
ties that are hygienic in the first instance,” Keener says. 
“In Europe, a number of  companies have begun to invest 
in building hygienically designed facilities and hygieni-
cally designed equipment to go into those facilities.” As 
an example, he points out that U.K.-based Unilever is a 
“good example of  a company leading the charge, recog-
nizing that equipment needed improvements.”

TRYING NEW TECHNIQUES
Koutchma works largely with raw milk, and she ex-

plores a range of  processing technologies, including 
ultraviolet light irradiation, microwave heating, and 
ultrahigh pressure. These technologies fit some of  the 
trends in food processing, such as avoiding the use of  
chemicals or heat. “Today’s processing technologies also 
need to be environmentally friendly,” Koutchma says. 
The processing must also deal with issues that might be 
less obvious. As an example, Koutchma says, “Energy 
savings are also a big factor in the technology.”

Given all of  the constraints—from microbe busting to 
environmental concerns—no one technology can do it all. 
In fact, Koutchma says, “There is no ideal technology, but 
some requirements need to be addressed in any one that 
is used.” Even within one kind of  processing technology, 
the specific product often impacts the best approach to 
making it safe. When using light-based technologies, for 
instance, “you apply light in different forms for differ-
ent kinds of  products,” Koutchma explains. In addition, 
light-based technologies can be used with prepackaged to 
packed food, or even to sterilize the packaging. 
Even with new technologies coming online, Koutchma en-

courages experts to not ignore the old ones. She says, “Some-
times the forgotten technologies can be really effective ones.”

PRODUCTS FOR IMPROVED 
PROCESSING
A range of  products improves the capabilities of  test-

ing foods. “Everyone wants to move from growth-based 

Infrared light can kill microbes on foods that move along a 
conveyor belt in a food-processing facility. (Image courtesy of  
Tatiana Koutchma.)
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microbial methods of  food testing to rap-
id-based tests,” says Liz Kerrigan, director 
of  commercial partnerships at ATCC in 
Manassas, Virginia. Some pathogens take 
days just to grow, whereas a PCR-based 
method could be completed in hours. As 
Kerrigan says, “The speed of  the test is very 
important with produce, fruit, or anything 
with a short shelf  life.” In addition to being 
faster, rapid tests can be more sensitive in 
some cases.
The size of  the needed sample also de-

pends on the technology. Growth-based 
methods require a larger sample. To switch 
to a rapid-based method, though, it must be 
validated to show that it provides the needed 
specificity and sensitivity. 
Developing rapid microbial methods and 

determining sensitivity are easier with 
ATCC quantitated nucleic acids. “The 
quantitative format allows for the genera-
tion of  a standard curve for determining 
assay sensitivity,” Kerrigan says, “which 
is very important in development or in 
validating a switch from a growth-based to 
a rapid-based test.” 
Kerrigan also points out that ATCC Gen-

uine Nucleics and inactivated organisms 
can be used as external controls. “When 
you have an assay that you’re purchasing or 
developing and you want to evaluate your 
system, you need something that will not be 
pathogenic but will mimic the sample that 
you will be testing,” she says.
ATCC also produces reference strains that 

can be used in food safety testing. For exam-
ple, five surrogate E. coli strains recommended 
by the USDA Food Safety and Inspection 
Service are now available that grow just like 
the pathogenic versions, but the strains are 
not pathogenic. “These can be used in place 
of  pathogens such as E. coli O157:H7,” Kerrig-
an says, “safely measuring changes in microbi-
al counts during validation studies performed 
in the food processing environment.”
In some cases, dangerous things get added 

to foods. Adding an adulterant, says Nicola 
Vosloo, senior leader for strategy and global 
applications for PerkinElmer, which is  

insights on food safety
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headquartered in Waltham, Massachusetts, “becomes more of  a 
food safety issue when there is a risk to human health.” For exam-
ple, she mentions melamine in milk powder and the recent scare 
that cumin and paprika were contaminated with nuts, which can be 
an allergen for some people.
To help food manufacturers and suppliers detect such problems, 

PerkinElmer developed its Spectrum Adulterant Screen. Vosloo 
explains that this screen “takes a novel approach to adulterant 
detection, with sophisticated algorithms that combine chemom-
etric modeling and residuals analysis to detect both targeted and 
non-targeted economic adulterants.” She adds, “You can now detect 
for known and unknown adulterants right alongside your normal 
materials verification and quantitative measurements.” This screen 
can be used with PerkinElmer’s mid- and near-infrared instruments.
To really keep food safe around the world, experts must use old and 

new technologies—from prevention and heat to electric fields and 
advanced informatics—and advances must continue to be made in 
the equipment and facilities being used. Only this kind of  technology 
and care can keep the world’s food supply tasty, nutritious, and safe.
 

Mike May is a freelance writer and editor living in Ohio. You may reach 
him at mikemay1959@gmail.com.
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by Angelo DePalma, PhD

Environmental remediation of  soil and water, 
construction sites, municipal and industrial 
wastewater treatment, monitoring of  

wastewater-receiving waterways, groundwater testing, 
natural resource management, aquaculture, fisheries, 
and mining are just a few applications that rely on 
field pH measurements. “If  you’re out measuring 
water, you’re probably measuring pH,” notes Laura St. 
Pierre, senior product manager for water quality at YSI 
(Yellow Springs, OH), a Xylem brand.

Field measurements make sense when sampling is 
impractical, real-time results are desirable, or there 
are concerns regarding sample integrity during a long 
trip to the home lab. Improperly stored samples may 
experience significant changes in pH, which in turn 
could alter concentrations of  metals or even dissolved 
organics. Consequently, samples containing volatile 
organics or metals may be pH-adjusted or stabilized in 
the field to lock in concentration levels before transport.

Portable pH meters are also used in near-process 
environments for quality control for food and 
beverages, and even in laboratories—although these 
need not meet the specifications for field ruggedness.

Outdoor water testing often involves trade-offs in 
performance or capabilities. “One thing you lose 
is being around other instruments,” notes Tim 
Larson, inside sales manager at Hanna Instruments 
(Woonsocket, RI). This limitation fades somewhat with 
multiparameter meters, which allow testing of  two 
or more water properties while saving trunk space for 
other equipment. 

“The other issue is the opportunity to do multipoint 
calibration. Fieldworkers will often do a single-point 
calibration, especially when time is of  the essence.” 
But one can surely draw an infinite number of  lines 
through a single point. “True, but a lot of  fieldwork 
involves obtaining ballpark measurements or looking 
for trends—spikes or dips in a meter reading. 
Environmental work will sacrifice accuracy for time 
saving.” According to Larson, +/- 0.1 pH is more than 
adequate for fieldwork, while 0.02 is closer to what one 
would expect from a benchtop meter.

Features to look for

According to Angela Stuetz, product manager, 
SBU pH Lab at METTLER TOLEDO Analytical 
(Schwerzenbach, Switzerland), potential buyers of  
field-worthy meters should insist on portability, 
mechanical robustness, battery operation and sufficient 
battery life for typical workflows, adequate data storage 
(particularly for multichannel instruments, e.g., pH 
and conductivity), one-hand operation, and built-in 
protection from water and dust. “As for consumables, 
buffer solutions for calibration should be supplied in 
accessible, handy packaging,” she adds.

Multiparameter meters, Stuetz says, reduce workloads 
and save time. “You only need one meter but are able to 
measure two different parameters in parallel, within the 
same sample.”

First and foremost, a field-worthy pH meter must be 
rugged enough to withstand field conditions and travel. 
“You should be able to throw one into the back of  a 
truck as you would any other piece of  equipment,” 
says St. Pierre. The instrument should be completely 
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FOR ADDITIONAL RESOURCES ON pH METERS, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS, VISIT 
WWW.LABMANAGER.COM/pH-METERS

waterproof  as well. “And that means not just with the cable on 
and battery compartment closed, but with the cable off  and 
the battery out, because users often change these components 
in the field.” Meters are also subject to unexpected mishaps 
like falls, which is why YSI field devices are drop-rated at 
one meter to concrete. Readability of  the display panel in 
all lighting conditions, including bright sunlight by workers 
wearing polarized sunglasses, is an added touch. 

Cables on field pH meters take a lot of  abuse, with users 
sometimes using them as ropes to swing probes to a 
measurement location. St. Pierre recommends that cables 
attach to meters through connections that easily handle this 
type of  usage. Additionally, YSI subjects its field instrument 
cables to flex testing. 

Readers familiar with laboratory pH probes recognize 
they’re delicate and even under ideal conditions have a 
finite life. Reference solutions leach out and eventually need 
replacement. That is why St. Pierre recommends systems 
with field-replaceable electrodes. “You don’t want to deal 
with downtime or to have to find special tools for replacing 
electrodes.” Ease of  calibration and auto-buffer recognition 
allow sampling within minutes of  electrode replacement. 

Since pH electrodes are glass, they need protection during jobs 
that require lowering and raising probes into and from turbulent 
water or throwing them any distance. YSI ships systems with a 
mechanical guard over the tip and a larger guard over the whole 
probe assembly. “So when you throw the probe into a river and it 
hits a rock, the probe is fine,” St. Pierre adds.

Field-worthy instruments increasingly rely on global 
positioning systems (GPS) to support the integrity of  the 
data they collect. In the case of  field water measurements—a 
good deal of  it regulated or subject to legal action—ensuring 
the location of  data acquisition becomes critical. Long-term 
projects that generate thousands of  measurements are similar. 
A GPS with the capability of  logging data, date/time stamping 
it, and providing geographic coordinates proving where it was 
generated makes data handling simple. 

With the appropriate computer and communications 
interface for transmitting data, logging calibrations, sensor 
value, calibration buffer, and general data maintenance, field 
pH meters can satisfy even the most stringent standards for 
Good Laboratory Practices. These capabilities become more 
significant for multimode meters that measure two or more 
parameters every time the probe is deployed. 

A spec is not always a spec

St. Pierre notes that multi-probe meters are great, but for 
water measurements all sensors should be connected to the 
meter through a single cable so technicians can be sure they 
are measuring all parameters at the same exact location and 
not ten or 20 feet apart. Studies that relate pH with, say, 
dissolved oxygen may not be consistent if  one probe is near 
the surface and another falls into a rotting log, similar to pH 
and temperature at different depths.

Instrument designers achieve collocation through the use 
of  a bulkhead that can hold as many as four sensors, which 
could measure either pH, temperature, conductivity, dissolved 
oxygen, depth, or turbidity. 

St. Pierre cautions buyers to ask serious questions about pH 
meter specifications. Specifically, does the vendor specify 
accuracy for the meter only, for the electronic printed circuit 
board that relates conductivity to pH, or for the entire system, 
including cables and probes? “Focus on the latter. Additionally, 
ask if  those specs were generated over temperature or over all 
cable lengths, because pH measurements can be finicky across 
those variables, especially from analog systems.” Digital meters 
are not affected by cable length. Similarly, watch for accuracy 
of  specs generated under ideal conditions or with a field-
impractical configuration (e.g., very short cable).

Angelo DePalma is a freelance writer living in Newton, New Jersey. 
You can reach him at angelo@adepalma.com.

“If  you’re out measuring water, you’re 
probably measuring pH.”
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ARE YOU IN THE MARKET FOR... 

CHROMATOGRAPHY  
COLUMNS?

For more information on chromatography columns, including useful articles and a list of manufacturers,  
visit www.labmanager.com/hplc-columns

Separation modes used by survey respondents:

Reversed phase 58%
Normal phase 46%
Ion chromatography 38%
Ion exchange 31%
Affinity 17%
Hydrophilic interaction (HILIC) 15%
Gel filtration (GFC) 15%
Chiral 14%
Gel permeation (GPC) 13%
Ion exclusion 2%
Other 5%

Column phases used by survey respondents:

C18 62%
C18 (polar endcapped) 37%
C8 27%
Biphenyl 7%
Cyano 22%
Phenyl 18%
Silica 32%
IBD 1%
Amino 13%
C4 7%
PFP 8%
Cation exchange 30%
Anion exchange 40%

Nearly 55% of respondents are engaged in purchasing new 
chromatography columns. The reasons for this purchase are:

Increase column life 14%
Setting up a new lab / developing a brand new method 13%
Trying to reduce operating costs 12%
Working with more difficult samples that cause column clogging 11%
Require higher quality data 10%
Addition to existing systems, increase capacity 9%
Reduce solvent usage and waste 6%
We require more precise and accurate flow rates 6%
Require shorter run times / increased lab throughput 6%
Reduce sample prep steps and time 5%
Require a special size of column 3%
Other 5%

The wide spectrum of columns available makes selecting this most important component of an  
LC system extremely difficult. Column choices span normal phase, reverse phase, size exclusion, 
ion exchange, hydrophobic interaction, and affinity chromatography. One is hard-pressed to find  
a more innovative, self-reflective instrument market.

TOP 7 QUESTIONS 
You Should Ask When Buying Chromatography Columns

1. Based on your analyte(s), matrix, separation goals, and instrumentation, what column does the vendor recommend?

2. What benefits does this column offer over your current column? Performance, lifetime, reproducibility, etc.

3. How should you clean/prepare your sample prior to injection on the column?

4. How do you care for the column? Conditioning, cleaning, storage, etc.

5. What type of chromatographic media (fully porous, monolithic, core-shell) is going to provide the most benefit for 
your separation?

6. Do you need a unique selectivity (HILIC, polar-end capped, etc.) to separate any very polar and/ or nonpolar 
components in your mixture?

7. What column dimension is going to be most suitable for your loading requirement?

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing Chromatography Columns

74%

71%

70%

43%

38%

38%

31%

22%

21%

13%

TECHNICAL PERFORMANCE   

RUGGEDNESS / DURABILITY   

LOT TO LOT REPRODUCIBILITY  

APPLICATIONS SUPPORT   

REPUTATION OF COLUMN MANUFACTURER   

METHOD VALIDATION / COMPLIANCE SUPPORT   

INITIAL PURCHASE PRICE OF COLUMN   

BREADTH OF COLUMN OFFERING    

AVAILABLE APPLICATIONS LITERATURE   

BREADTH OF OTHER CONSUMABLES OFFERED   

700=

710=

740=

220=

130=

210=

380=

430=

380=

310=
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Q: Can you give us some details 
about your research and how you 
use cellular imaging? 
A: We are a neuroscience and pharma-
cology laboratory, and our area of  focus 
is pain and finding out how pain becomes 
chronic. We try to find targets that we 
think can manipulate pain plasticity so 
we can develop therapeutics that can per-
manently reverse chronic pain states. In 
order to accomplish that, we do behavioral 
animal studies and a variety of  cellular 
signaling assays. We do a lot of  imaging 
in primary cell cultures, namely dorsal 
root ganglion neurons derived from either 
wild-type mice or a variety of  transgenic 
mice. We are interested in looking not 
only at cellular signaling events, but also 
events taking place in subcellular com-
partments. One of  the main events that 
we study is translational control or protein 
synthesis. In the last couple of  years, the 
number of  methods that are available to 
study translational control in subcellular 
compartments has increased. We do a fair 
amount of  confocal imaging using anti-
bodies or cellular reporters. We have also 
started to do some live cell imaging. 

Our typical workflow involves generat-
ing cell cultures from mice, then using 
pharmacologic or genetic approaches to 
manipulate the pathways that we are inter-
ested in, and then imaging those pathways. 
We previously used confocal imaging to do 
everything—from looking at cell staining to 

getting the images for publication pur-
poses—but that was a slow process. Now 
we use a digital, handheld fluorescent cell 
imager to look at cells before we use the 
confocal system. Once we know that our 
experiment has worked—the cells look 
healthy, the antibody has stained well, and 
other things that we need to check look 
good on the digital cell imager—we move 
on to the more expensive confocal machine.

Q: What were your biggest 
challenges doing cell imaging, and 
how has the process changed?
A: Until three or four years ago, a lot of  
our time was spent using Western blot-
ting (WB) to look at phosphoproteins. 
WB is easy, but it’s slow and it does not 
give you any type of  cellular resolution. 
A few factors have facilitated the change 
in how we do things. We now have a 
broad range of  phospho-specific anti-
bodies that work very well for immuno-
histochemistry or immunocytochemistry. 
We try to take advantage of  transgenic 
reporters that are available. These 
are mice expressing green fluorescent 
protein that are then tagged to certain 
proteins involved in translational control, 
so we can see where these proteins are 
going in the cell. We also use a number 
of  new assays such as Click Chemistry 
and the SUnSET technique to measure 
nascent protein synthesis. With these 
new assays and imaging techniques, we 
can see not only what types of  changes 

are occurring, but also where in the cell 
they are happening.

Q: What are the advantages of using 
a digital fluorescent cell imager?
A: We are an undergraduate institution, 
so besides having graduate students and 
postdoctoral fellows, we have a lot of  un-
dergraduate students working in our labs. 
These students have no experience doing 
cell imaging, and although they can be 
trained, it’s a little nerve-racking to have 
them start working on a $300,000 confocal 
microscope. The digital cell imager is a 
small epifluorescent microscope that is 
relatively new and inexpensive. Using this, 
the students can hone their skills and see 
whether their experiment is working, and 
it provides very good images given its size 
and cost. It’s essentially unbreakable as we 
move it around the lab from one desk to 
another. We typically use this cell imager 
to see if  we have good quality of  cells, if  
the treatment worked, or if  the antibody 
staining is good before we start working 
on the confocal microscope. In some cas-
es, we also change our workflow so we can 
do all imaging experiments on the digital 
imager and not have to use the confocal 
microscope. Its sensitivity is good enough 
to do some simple assays, and it has freed 
up the time on our confocal microscope, 
which was really custom-built to do live 
cell imaging. Having both the confocal 
microscope and the epifluorescence im-
ager available helps students understand 

Theodore Price, PhD, associate professor in the School of Behavioral and Brain Sciences 
at University of Texas at Dallas, talks to contributing editor Tanuja Koppal, PhD, about the 
advent of digital cell imaging instruments that are very mobile, user-friendly, inexpensive, 
and intuitive to work with. He recommends their use at undergraduate institutions where 
a lot of students need to be trained in a short period of time. These instruments are also 
good as screening tools or for proof-of-concept studies to show that an experiment works 
before it is performed on high-cost, high-powered confocal imaging systems.

ASK THE EXPERT
ADVANCING CELLULAR IMAGING WITH 
DIGITAL, USER-FRIENDLY SYSTEMS  
by Tanuja Koppal, PhD

ask the expert

Theodore Price, PhD
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what each instrument is really meant for, 
and makes it possible for us to utilize them 
both to the best of  their abilities. You can 
get beautiful images in a couple of  hours 
using the confocal microscope, but you can 
get the same answer in just a few minutes 
using digital imaging. You can then move 
on to your next experiment having saved 
both time and money. By pushing the en-
velope on the specificity of  the reporters 
we make, we are able to spend more time 
working on the technology and working  
on new drug targets.

Q: What were you looking for when 
you invested in this new system? 
A: We were looking to get an epifluo-
rescent microscope that we could use at 
the end of  our experiment but before we 
started our work on the confocal instru-
ment. I did see another system a couple 
of  years ago, but it did not have all the 
intangibles that we were looking for, so 
it was not worth the investment. With 
the recent instrument, I was struck by 
how mobile these imagers had become. It 
really did not need any dedicated bench 
space and the images we obtained were 
instantaneous and quite beautiful. Using 
it is totally intuitive, with a touch screen 
interface and the ease of  a personal tab-
let—any 18- to 25-year-old student can 
be taught how to use it in a few minutes. 

That’s very valuable to us since we have a 
lot of  undergraduates in our lab who need 
to be taught things very quickly.

Q: Can you elaborate on the 
intangibles that you were looking for? 
A: The key factor for us was mobility. We 
needed an instrument that we could move 
around the lab and one that had lots of  
different uses. The other factor was ease 
of  use. This digital imaging system is re-
ally intuitive, and you can figure out how 
to use it almost instantly. If  you have a 
smartphone, you will know how to use it.

Q: What kind of improvements 
are you looking for in these new 
imaging systems?
A: The idea of  using very mobile, all-dig-
ital microscopes is just catching on, and 
there is definitely a lot of  utility for them. 
There is a good opportunity to expand 
the optics on this instrument to give it 
more flexibility. I am sure it’s possible to 
add to the magnification and other optical 
features without changing the mobility and 
ruggedness of  the instrument. Even if  these 
improvements add ~$5,000 more to the 
cost, it still remains pretty affordable. Also, 
adding more flexibility in terms of  the epi-
fluorescence will add more opportunity in 
terms of  the applications. Initially we were 
not quite sure how this instrument would 
be used in our lab, but now we find it being 
used all the time. People use it just to look at 
their cells and make sure they look healthy. 
I can see us having one of  these digital 
systems in the tissue culture room because 
it’s cheaper than the inverted microscope 
we have that nobody uses anymore.

Q: With this instrument, are you 
compromising on the throughput of 
your assays? 
A: The throughput of  the digital 
imaging system is very good for what 
we use it for, which is looking at cells 
on coverslips. We have tried to use it 
for 96-well plate imaging but we can’t 
quite image an entire well at a time. The 

ability to image a 96-well plate would 
definitely increase its appeal. We could 
then do high-throughput imaging assays 
in a short amount of  time. 

Q: Do you have any advice for 
lab managers looking to evaluate 
these digital microscopes?
A: If  you do a lot of  confocal imaging, 
then this system acts as a good screening 
tool. If  you are in an undergraduate in-
stitution or a medical school, where you 
need to train students quickly and make 
them more productive, then a digital 
system can be a good way to get started. 
Getting people trained and getting pro-
ductivity up is important to all labs.

Dr. Theodore (Ted) Price is an associate 
professor in the School of Behavioral and 
Brain Sciences at University of Texas at 
Dallas. He received his PhD in 2003 from 
the University of Texas Health Science Center 
at San Antonio under the mentorship of 
Christopher Flores and Kenneth Hargreaves, 
and was a postdoctoral fellow in the 
laboratory of Fernando Cervero at McGill 
University until 2007, where he developed 
the first studies on how local control of 
protein synthesis in neurons is involved in 
the development of chronic pain disorders. 
He was a faculty member of The University 
of Arizona School of Medicine from 2007 
to 2014, where he further developed work 
on nervous system plasticity in relation to 
pain with funding from the National Institutes 
of Health, the Rita Allen Foundation, and 
the Migraine Research Foundation. Dr. 
Price is the recipient of Young Investigator 
awards from the American Pain Society and 
International Association for the Study of 
Pain, and has published more than 70 peer-
reviewed articles in international journals.

Tanuja Koppal, PhD, is a freelance science 
writer and consultant based in Randolph, New 
Jersey. She can be reached at tkoppal@gmail.com.

ask the expert

Mouse dorsal root ganglion neurons were 
cultured for five days and stained for rck 
(green) labeling p bodies, beta III-tubulin 
(red) labeling neurons, and dapi (blue) label-
ing nuclei. (Image courtesy of  Jamie Moy, 
taken on ZOE™ Fluorescent Cell Imager)
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Digital PCR (dPCR) is a gene amplification method 
particularly suited to detecting and quantifying rare genes. 
dPCR works by partitioning a sample into many individ-
ual real-time PCR reactions. After amplification, those 
reactions containing at least one copy of  the target are 
counted as positive; the remainder are negative. Depend-
ing on the number of  individual subsamples, software 
applies a statistical algorithm that generates an absolute 
count for the number of  target molecules in the original 
sample—all without reference to standards or controls.
The main competing dPCR technologies employ thou-

sands or millions of  droplets as the reaction “vessels.” By 
contrast, partition dPCR uses nanofabricated physical 
reaction chambers. 
In Bio-Rad’s (Hercules, CA) droplet system, each 

sample is mixed with reagents, probes, and primers and 
partitioned into 20,000 nanoliter-size droplets, each en-
capsulated within an oil emulsion. The droplets are then 
returned to a fresh microwell and undergo temperature 
cycling in a standard thermal cycler, where they replicate 
to end point. Fluorescence detection and application of  
a calculation algorithm provide a precise concentration 
value for the target sequence in the original sample.
“The advantages [of] droplets compared with physical 

partitioning [are] flexibility, scalability, and lower cost,” 
says Viresh Patel, PhD, marketing director at Bio-Rad.
dPCR was conceived in the early 1990s and eventually 

patented by Cytonix (Beltsville, MD) and the U.S. De-
partment of  Health and Human Services. Cytonix is still 
active in nanotech materials and instruments.
The idea behind dPCR is to dilute and partition sam-

ples to the point where, ideally, one or zero target mole-
cules exist in each subsample. Post-PCR, the number of  
fluorescently positive subsamples provides a direct count 
of  the target sequence’s original concentration. 
Bio-Rad’s approach treats the partitioned nanodroplets 

as a Poisson distribution in which a statistically prede-
termined number of  droplets contain zero, one, two, or 

more target molecules. After counting fluorescently posi-
tive samples, software back-calculates and corrects for 
those wells containing multiple targets.
“The statistics work out and are very reliable because 

we have a very large number of  droplets, approximately 
20,000, per sample,” notes Paula Stonemetz, director, 
diagnostic business development at Bio-Rad. “Some 
droplets will have two or more copies, but calculating 
their numbers is straightforward.”
Because all droplets are cycled to where reagents have 

run out, droplets originally containing one, two, or more 
target molecules have very close to the same fluores-
cence signal. Those lacking a copy show much weaker 
spurious or background fluorescence. 
The nanodroplets and their architecture are the 

remarkable backstory of  droplet dPCR. After addition 
of  reagents, each sample is added to a droplet-genera-
tion cartridge with a proprietary oil formulation. As the 
sample pushes through a microfluidic channel, the per-
pendicular flow of  oil breaks the sample into nanoliter 
droplets and encapsulates each droplet. 
“The surfactant and oil chemistry we developed [are] 

the real magic behind droplet dPCR,” Stonemetz says. 
“Once formed, the oil-encapsulated droplets are quite 
stable. They do not coalesce or merge as long as they 
are not handled too roughly and [we] use standard 
pipetting technique.” 
Droplets are returned to a fresh microplate, in which 

they are cycled in a standard thermal cycler. When the 
PCR exhausts itself, the droplets enter a reader similar 
to a flow cytometer that reads 1,000 droplets per second. 

UPPING THE NUMBERS
“What’s exciting here is you can generate 40,000 or 

even a 100,000 droplets if  you like if  you need to push 
sensitivity down to one part per million,” Stonemetz 
adds. “This is difficult to achieve with physical partition-
ing because of  the sheer numbers.”
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Roopom Banerjee, president of  dPCR instrument developer Rain-
Dance (Billerica, MA), likens dPCR to megapixels on a digital camera; 
the more you have, the higher the resolution. RainDance’s RainDrop 
instrument, a platform for both next-generation sequencing and droplet 
dPCR, splits samples into ten million droplets compared with 20,000 
droplets for the Bio-Rad platform and the same number of  physical 
compartments for the Thermo Fisher instrument. RainDrop is also ca-
pable of  multiplexing—measuring more than one target per test. Most 
diseases are caused by multiple genetic factors, not single genes. 
Why ten million droplets? “If  you can’t discriminate between one 

and ten copies directly, and if  both produce a positive, that’s no lon-
ger a digital result,” Banerjee says. “You’ve lost the ability to count.” 
He provides as an example HIV viral-load monitoring, where the 

difference between five, ten, or 50 copies in a blood sample reflects 
either the subtype or the progression of  the virus inside the im-
mune system. The number in turn triggers decisions regarding the 
type or aggressiveness of  treatment.
“You should not have to use statistics to obtain what should be a truly 

digital yes [or] no answer,” Banerjee says. “You want an answer that says 
one or zero, which allows quantitation of  both the high numbers and 
the low numbers.” 

PHYSICAL 
COMPARTMENTALIZATION
Alicia Burt, senior product manager for 

digital PCR at Thermo Fisher Scientific (San 
Francisco, CA), refers to dPCR as the “third 
wave” of  PCR, the first two being endpoint 
and quantitative PCRs. “dPCR can be used 
for many of  the things we do with other 
types of  PCR, but where it stands above is 
looking for something extremely rare, the 
needle in the haystack.” Even qPCR would 
have difficulty picking out a transcript with a 
0.1% occurrence.
Thermo Fisher’s variation of  dPCR is 

chip-based. Samples are diluted and spread 
onto a single-use substrate containing 20,000 
wells—one chip per sample. The benefit of  
wells is that every reaction chamber is pre-
cisely the same size, which provides continu-
ity between and within experiments. Dilution 
is such that on average 1.6 copies of  the 
target exists in each well. Some, of  course, 
have zero, some one, two, etc.
As with droplet PCR, each well undergoes 

endpoint PCR before reading, with both 
relative and absolute quantitation possible. 
Based on a Poisson statistical treatment similar 
to the one used by Bio-Rad’s instrument, the 
software reports back how many copies of  the 
target existed in the original sample, although 
wells containing one copy give the same bina-
ry positive signal as those containing several 
copies. According to Burt, having reaction 
wells of  identical size reduces the likelihood 
that the calculations will misrepresent the 
initial concentration.
Thermo Fisher has improved on the Poisson 

statistical treatment to account for effective 
well volumes. “Each well has a capacity of  755 
picoliters. The new Poisson-Plus algorithm 
goes an additional step by correcting for any 
variation in the volume of  liquid actually 
present in the wells. “It allows us to correct for 
exactly what’s happening on this chip,” Burt 
tells Lab Manager. “Poisson-Plus is a better 
predictor of  original concentrations, particu-
larly at higher sample concentrations.”

http://www.labmanager.com
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LIQUID BIOPSIES
dPCR fits exquisitely in the assemblage 

of  complementary molecular biology 
techniques for diagnostic and prognostic 
medicine. Burt explains how it fits in. “You 
do sequencing when you’re looking for 
something but don’t know what it is yet.” 
For example, a solid tumor sample that has 
not been characterized for genotype. “dPCR 
comes in once you know what you’re dealing 
with, say, one or more known mutations, be-
cause it can find that needle in a haystack. If  
you’re monitoring samples over time, dPCR 
is easier, faster, cheaper, and in most cases 
more sensitive than sequencing.” 
Burt mentions a recent American Cancer 

Society meeting that featured many break-
out sessions on liquid biopsies, which are ge-
netic tests on blood instead of  solid tissues. 
Compared with a solid biopsy, liquid biop-
sies via dPCR (or some other gene-profiling 
technique) are relatively noninvasive. dPCR 
has the additional advantage of  detecting 
very low-abundance alleles.
dPCR-based liquid biopsies are still at the 

translational stage, probably closer to pure 
R&D at this point than to commercial tests. 
Developing a liquid biopsy involves first 
the use of  sequencing as a discovery tool to 
screen the genome for genes associated with 
the disease of  interest. Once the markers are 
broadly identified, they must be validated not 
just for “on/off ” but also for relevant levels. 
“The body tolerates and can process 

some positives, thereby avoiding disease,” 
Banerjee explains. After understanding 
baseline gene expression levels, researchers 
must correlate them to the organ and tissue 
where the disease occurs and determine 
those cutoffs that indicate true positives 
from negatives within the context of  diag-
nostics, prognostics, or disease monitoring. 
This will involve a fair amount of  clinical 
research before one could even consider 
the regulatory hurdles of  having a test and 
analysis system approved by the U.S. Food 
and Drug Administration.

UPPING SENSITIVITY
The competing technologies of  Bio-Rad and RainDance illustrate 

the potential to improve detection sensitivity within a technique. Im-
provements in primers and reagents are more global in their effect. For 
example, Transgenomic (Omaha, NE) has developed Multiplexed ICE 
COLD-PCR (MX-ICP), which enhances the sensitivity of  dPCR 
(and other PCR varieties) by up to 500 times. 
MX-ICP is an improvement on COLD-PCR, which enriches vari-

ant alleles in the presence of  wild-type (“normal”) genes. It works 
by first targeting a genomic region, then suppressing the wild-type 
genes and amplifying the mutations. Without the interference from 
wild-type genes, the rare alleles become more prominent. Company 
president Paul Kinnon describes the technology as “supercharging” 
and “platform-independent.”
“When we demonstrated the technology on the Bio-Rad and Rain-

Dance dPCR instruments, we had to dilute samples down a million fold 
to avoid blowing out the detectors.”
MX-ICP was recently tested in a liquid biopsy experiment in 

which circulating DNA was found to correlate with mutations in 
the KRAS and BRAF genes, which are common in individuals with 
metastatic cancer. “If  you’re looking for KRAS exon 2, you see the 

http://www.HEMCOcorp.com
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In Bio-Rad’s Droplet Digital™ PCR 
workflow, reaction mixes are partitioned 
into droplets. The PCR reaction takes place 
in each droplet. If  the target sequence is 
amplified, a reporter dye emits a fluorescent 
signal, which is read. (credit: Bio-Rad)

60 mutations in that region, not just the one, with a 
limit of  detection (LOD) down to 0.01%—defined 
as the ability to detect one mutation in 10,000 ge-
nome equivalents.”
According to Kinnon, greater sensitivity in PCR and 

sequencing will increase the number of  aberrant genes 
possibly implicated in various diseases. That’s good from 
a scientific perspective but will require greater validation 
efforts and disclosures from drug developers. “But if  you 
use that data, and eliminate certain populations from 
clinical studies, you may not get more blockbusters, but 
you will get more drugs approved.”
The value of  a liquid biopsy becomes evident when 

compared with a standard tissue biopsy obtained during 

surgery. Kinnon provided figures estimating the cost of  
a tissue biopsy at $15,000 to $60,000 when one considers 
hospital, physician, and ancillary costs. “Tissue biopsies 
fail about 25 percent of  the time because the sample 
is from the wrong region on the tumor or is degraded 
during storage.” Plus a tissue biopsy can usually be taken 
only once. A liquid biopsy is a tiny fraction of  the cost 
of  a tissue biopsy and may be conducted as often as 
desired for prognosis, disease monitoring, or determining 
treatment effectiveness.

Angelo DePalma is a freelance writer living in Newton, New 
Jersey. You can reach him at angelo@adepalma.com.
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survey says

ARE YOU IN THE MARKET FOR A... 

HOMOGENIZER?

For more information on homogenizers, including useful articles and a list of manufacturers,  
visit www.labmanager.com/homogenizers

Homogenizer applications as reported by survey 
respondents:

Homogenization 70%

Cell disruption 41%

Extraction 41%

Emulsification 23%

Mixing 23%

Dissolving 16%

Shredding 9%

Precipitation 5%

Gassing 2%

Process Reactions 2%

Nearly 58% of respondents are engaged in purchasing 
a new homogenizer. The reasons for this purchase are:

Durability of product   79%

Results with minimum deviation   71%

Low maintenance - easy to use and clean   67%

Value for price paid   60%

Service and support   58%

Safety features   55%

Variable speed controls   55%

Reliability of vendor   53%

Warranty   51%

Reputation of vendor   44%

Homogenizer types used by survey respondents:

Bead mill 16%

Fluidized bed 7%

Rotor-stator 57%

Ultrasonic 37%

Other 7%

Turning a sample into a suspension—the essence of homogenizing—occurs in a wide range of 
laboratory applications. In life science and clinical research, scientists often homogenize tissue 
samples for various analytical studies. 

TOP 6 QUESTIONS 
You Should Ask When Buying a Homogenizer

1. How does this homogenizer differ from the competition? What makes it superior in quality and cost effective for the scientist?

2. What accessories are necessary to run the unit? Are there pre-assembled bead kits to use that will simplify  
the homogenization process?

3. Does the company offer demo units for the scientist to test out?

4. Does the company offer application and technical phone support before/after the product purchase?

5. Ask about replacements in case the product parts break down with use.

6. Finally, ask about cost of the purchase, installation charges, and warranty extension costs.

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing a Homogenizer

TECHNICAL PERFORMANCE   

RUGGEDNESS / DURABILITY   

LOT TO LOT REPRODUCIBILITY  

APPLICATIONS SUPPORT   

REPUTATION OF COLUMN MANUFACTURER   

METHOD VALIDATION / COMPLIANCE SUPPORT   

INITIAL PURCHASE PRICE OF COLUMN   

BREADTH OF COLUMN OFFERING    

AVAILABLE APPLICATIONS LITERATURE   

BREADTH OF OTHER CONSUMABLES OFFERED 

740=

710=

700=

430=

380=

380=

310=

220=

210=

130=

74%

71%

70%

43%

38%

38%

31%

22%

21%

13%
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by Mike May, PhD

All of  the changes in life science labs over the 
past few decades make some improvements less 
appreciated than they should be, and pipetting 

might be one of  those. The tools for pipetting evolved 
from clunky to sophisticated in fairly short order. These 
tools now allow for working accurately and repeatedly 
with multiple samples across a wide range of  volumes. 
To get those high-tech capabilities, though, the tools 
must be properly maintained.

To stay precise and perform as desired, pipetting tools 
must be clean. “Have a standard everyday care protocol,” 
says Melissa Waldroup, product manager, life science at 
Cole-Parmer (Vernon Hills, IL). “If  you use acids, for 
example, make sure to clean your pipettes daily.”

Even simple improvements in care can make a 
difference. “One of  the key things that we recommend 
is to hang up your pipettes in their holders,” says 
Savio Gadelha, service product manager at Rainin 
Instrument, a METTLER TOLEDO company in 
Oakland, California. “That way, gravity pushes down 
any liquids.” He adds, “That’s simple, and it doesn’t  
cost you a thing.”

Many things can contaminate these tools. Waldroup 
says, “Contamination or breakdown of  the pipette can 
happen over time, because inorganic acids and alkalines 
will break down plastics.” Some applications require 
special care. As an example, Gadelha says, “Forensics 
users tend to be the most common users of  DNA 
decontamination services.”

Keep it calibrated

“Calibration is key,” says Waldroup. “If  you don’t 
calibrate the device, then the accuracy and precision 
could be off.” Sometimes a measurement that is off   
by even a little matters. “When an inaccurate pipette  
is used to make FDA-regulated products, there may  
be a hold on product shipments or even a recall,”  
says Gadelha.

Some scientists calibrate their own pipettes, and 
Waldroup says, “You can calibrate your own devices 
for the vast majority of  mechanical and electronic 
pipettes.” Still, it can take some getting used to, because 
the tool must be taken apart, and “you need to make 
sure the adjustments are right, and you need to do 
repeat testing,” Waldroup explains.

Some companies recommend sending pipettes in for 
service rather than doing it yourself. “For the most 
part,” Gadelha says, “we don’t recommend that people 
open the pipettes, because there are lots of  parts inside 
that they might not be familiar with and not know how 
they go back together.” He adds, “We offer a variety of  
services, including preventive maintenance, which is 
mostly general maintenance, and we replace some key 
parts that are tied to about 95 percent of  the failures.”

How often a pipette needs calibration depends on how 
much it gets used. At the University of  Wyoming in 
Laramie, molecular biologist Jesse “Jay” Gatlin uses 
a range of  pipettes in his lab, and he gives them to 
Indianapolis-based Integrated Instrument Services 
for an annual cleaning and calibration. Paul Mooney, 
a graduate student in Gatlin’s lab, says, “Integrated 
Instrument Services will clean, repair, and calibrate 
single-channel pipettes for $18 per pipette.”

When looking for someone to care for your pipetting 
tools, Nicole Anderson—service operations manager at 
Gilson (Middleton, WI)—gives some suggestions. First, 
she says, “Performing regular service and maintenance 
is the best way to ensure a pipette remains accurate 
throughout its life span.” She adds, “Regular maintenance 
includes replacing wearable parts, such as O-rings and 
seals. After maintenance is performed, the pipette should 
also be checked for accuracy and calibrated.”

As an example, Gadelha says that Rainin has “six- and 
seven-digit balances, which are required to calibrate [2- 
and 10-microliter] pipettes, and multichannel balances for 
multichannel pipettes.” He adds, “When we service Rainin 
pipettes with dry seals, we upgrade them to the new lip 
seal free of  charge.” In fact, Rainin pipette service includes 
“up to $50 in parts and/or labor for repairs,” he says.

Reducing user error

Getting an accurate result depends on the user as well. 
“You have to follow best practices—for example, how 
you hold the pipette,” Waldroup says. Following proper 
use protocols is especially important with micro volumes. 
“With larger volumes, you can almost visualize as a 
double check,” Waldroup says. “For 0.1, you can’t eyeball 
it, and you need to know that it’s 100 percent accurate.”

Experience and training also matter. Anderson says, “It takes 
considerable time and resources to train new employees on 
proper pipetting technique.” She adds, “Misuse can lead to 
inaccuracies and even damage to a pipette.” 

REPEATABLE ACCURACY DEPENDS ON THE RIGHT MAINTENANCE
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In fact, some of  the pluses of  today’s pipettes can spawn 
challenges in accuracy. “Most labs today carry many different 
brands of  pipettes,” Anderson says. “This variety allows the 
users to find a pipette that works for them but can make it 
difficult for a department to develop a comprehensive standard 
operating procedure for pipette service and maintenance.” 

Know your tools

Asked what top tip she’d give to pipette users, Waldroup says, 
“There are so many different types of  pipettes that it’s difficult 
to give one overall tip, but I would say read the instructions 
for use, because they are all a little different.” She adds, “Make 
sure to know the basics, like how to hold the pipette, how it 
functions, and how to care for it.”

In terms of  cleaning pipetting tools, it is increasingly common 
that they can be autoclaved. Nonetheless, Waldroup points 

out, “Even among those that are autoclavable, the sterilization 
process can vary in temperature and time.”

Anderson’s key tip about pipetting tools is to make sure “they 
receive annual service and maintenance by a trained service 
technician” as pipettes are a precision instrument and will last 
many years if  they are properly cared for.

In a world of  next-generation sequencers and PCR seeming 
simpler than making a box-mix cake, we often forget how 
far today’s pipette tools have come. The advances, though, 
mean that these tools need some attention that a rubber bulb 
from the old days didn’t need. To get the advanced accuracy 
and repeatability of  today’s pipetting tools, scientists must 
keep them clean and calibrated. Only then can you trust the 
pipetting in your lab.

Mike May is a freelance writer and editor living in Ohio. You may 
reach him at mikemay1959@gmail.com.

FOR ADDITIONAL RESOURCES ON PLANNED PIPETTE CARE, INCLUDING USEFUL ARTICLES AND A LIST OF 
MANUFACTURERS, VISIT WWW.LABMANAGER.COM/PIPETTES
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Convert your multichannel pipette into an automated system
for best results and unmatched ergonomics.
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by Mike May, PhD

In complicated applications of  high vacuum, the 
technology must really fit the situation. “In the 
case of  high vacuum, the pump system needs to 

meet the process demands and subsequent customer’s 
requirements,” says Christina Steigler, head of  corporate 
communication at Germany-based Oerlikon Leybold 
Vacuum. She adds that the desired features are “in general, 
the same as for all industrial products: higher, faster, and 
with reasonable cost, and, if  possible, ‘plug and play.’”

Where high vacuum is required, scientists face some specific 
challenges. One, says Keith Webb, engineering manager at 
Tuthill (Springfield, MO), is “carryover of  process media 
that the user is trying to pull through the pump.” He 
adds, “In lab applications, that could be argon through the 
whole inert-gas range to condensable gases.” He adds that 
corrosion from chemicals can cause problems. “If  you don’t 
have the right material construction, you’ll have corrosion in 
a short period of  time,” he says.

A variety of  variables come into play with high vacuum, but 
the particular needs depend intimately on the project at hand.

Scientific searches

A variety of  research applications require high levels of  
vacuum. In Switzerland, for example, scientists at CERN 
use high-vacuum technology to search for black holes. 

Instead of  looking out, vacuum can help researchers 
look in, say, with electron microscopy. At the Central 
Microscopy Research Facility at the University of  
Iowa at Iowa City, director Randy A. Nesser helps 
scientists explore nature in very fine detail with electron 
microscopy. “Different electron emission sources require 
different vacuum environments for operation,” he 
explains. “Thermionic emitters have the least vacuum 
requirements; cold cathode field emission sources need 
vacuums approaching deep-space levels.” 

So even similar applications can require different vacuums. 
As Nesser says about electron microscopy, “There are 
a host of  different vacuum-generating technologies 
employed, depending on the final vacuum needed.”

Picking the product

“The art is in the understanding of  the customer’s process 
demands and tailoring the system to the best technological 
outcome,” Steigler says. “The latest advance in this area 
is our software PASCAL. This enables us to calculate and 
simulate systems based on existing products, but also to 
configure products which will then be tailor-made for the 
processes.” She adds, “This is especially interesting for 
all R&D and analytical applications, which require high 
vacuum in most of  the cases.”

Webb agrees that scientists need the right pump for the 
job. “The key is the up-front selection process,” he says. 
“You need the right pump for the application, and that 
means the right vacuum level, flow rate, and gases you 
will use.” He adds, “We have a tool on our site where 
you can provide your requirements, and then one of  
our engineers looks at it from an application standpoint 
to help the customer select the right equipment.” Webb 
points out that every pump comes with pros and cons, 
which makes it even more important to get the one that 
fits your specific needs.

To enhance the range of  pumps, Oerlikon developed its 
TURBOVAC i/X line. “The flexible concept is the basis 
for adapting this pump to customers’ needs,” Steigler 
says. “Within 12 weeks we are able to create specific 
pumps for process applications.”

For lab applications, Webb says, “Our two-stage, oil-
sealed rotary piston pumps are more robust and durable 
than most other technologies that are in existence.” As 
examples, he mentions the KC and KTC series.

As Nesser concludes, “The keys to ensuring the correct 
vacuum level are selecting the appropriate vacuum 
technology and using the correct vacuum-monitoring 
gauges.” All of  these need to be tailored to the science or 
engineering at hand to keep the appropriate vacuum and 
make your processes run right.

Mike May is a freelance writer and editor living in Ohio. You 
may reach him at mikemay1959@gmail.com.

GET EXPERT ADVICE TO PICK THE RIGHT PUMP 
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FOR ADDITIONAL RESOURCES ON VACUUM PUMPS, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS, 
VISIT WWW.LABMANAGER.COM/VACUUM-PUMPS
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by Angelo DePalma, PhD

ASTM type II water is the fallback pure water 
grade for low-criticality biology work, including 
labware cleaning. Analytical chemistry, including 

liquid chromatography mass spectrometry, uses type I water 
“and beyond”—a designation for standard type I water that 
undergoes additional treatment just before use. 

ASTM type II pure water systems remove inorganic ions, 
dissolved gases, organics, particles, bacteria, and pyrogens 
from feedstock water (usually tap water or minimally 
treated tap water). Exceptions to the “type II/life science” 
connection exist for specific applications. For example, 
RNase- and DNase-free water used in molecular biology is 
free of  nuclease enzymes that degrade DNA and RNA. 

Thermo Fisher Scientific, Qiagen, GE Dharmacon, and 
other vendors sell this grade of  water, which is produced 
by filtering type II water through a 0.1 µm membrane. It has 
been suggested that type I water, such as that generated by 
Millipore’s Milli-Q® purification systems, can substitute for 
nuclease-free water, provided the proper buffers are employed. 

Erica Reiss, sales and marketing manager at LabStrong 
(Dubuque, IA), makes the case for distillation as the 
preferred generation method for type II water. “Distillation 
has been around for many years, and the product is always 
consistent, whereas with competing technologies such as 
deionization (DI) and reverse osmosis (RO), quality drops 
off  as the consumables become exhausted. Stills are also 
always ready to use, even after prolonged downtime, and do 
not require replacement cartridges.” LabStrong’s Fi-Streem 
distillation systems generate from 1.4 to eight liters per 
hour. The company also offers a double-distilled model that 
produces up to four liters per hour of  bi-distilled water.

Razor blade model?

Lab managers accustomed to single-, double-, and even 
triple-distilled water systems will point out that type II systems 
relying on reverse osmosis or electrodeionization run on a 
“razor blade” economic model in which the bulk of  revenues 
over time come from replacement membranes and cartridges. 
Through this logic, cash-strapped labs, particularly in 
developing nations, will have difficulty paying for consumables.

Dr. Estelle Riché, senior scientist in the lab water application 
group at Millipore S.A.S. (Guyancourt, France), disagrees. 
“True, distillation does not use cartridges, and it is historically 
the way scientists have purified water. The problem is 
distillation requires a lot of  electricity for vaporization and 
water for condensation. It is a slow process, and monitoring 
product water quality is difficult. There is also the issue of  
accumulation of  minerals from hard-water feedstock on the 
heating element, requiring frequent cleanings.”

According to Riché, the minimum requirements for 
high-level biological work is high-purity water that is 
free of  bacteria. Beyond that, for work involving enzymes 
(including PCR and library preparation for sequencing), 
water should be free of  metal ions and organics, and for 
work with DNA/RNA, it should also be free of  nucleases. 
The increasing amount of  supersensitive work that relies 
on fluorescence or mass spectrometric detection demands 
organic- and metal ion-free water. Even cell culture may 
be affected by trace contaminants. In other words, when in 
doubt, use type I water. 

“We tend to think of  water contaminants as five main 
families; for example, particles, organics, inorganic ions, 
bacteria, and gases, all of  which may affect experimental 
results, depending on the assay,” Riché adds. 

The production of  type I water requires several orthogonal 
purification steps. Stand-alone type I generators use type II 
or III water as feedstock. Other systems can be connected 
directly to tap water and produce type II (or type III) water, 
in addition to type I water. 

The pretreatment step may involve treating tap water 
by reverse osmosis and electrodeionization. Optional 
ultraviolet treatment inactivates any bacteria remaining in 
the water. For the polishing step, EMD Millipore’s Milli-Q 
system employs ion-exchange resins, activated carbon, 
and ultraviolet photo-oxidation. This can be followed by 
microfiltration (through a 0.2 µm membrane) to remove 
particles and bacteria, or ultrafiltration which also removes 
nucleases and endotoxins.

Angelo DePalma is a freelance writer living in Newton, New 
Jersey. You can reach him at angelo@adepalma.com.
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survey says

ARE YOU IN THE MARKET FOR A... 

FUME HOOD?

For more information on fume hoods, including useful articles and a list of manufacturers,  
visit www.labmanager.com/fume-hoods

Fume hood types used by survey respondents:
Conventional ducted fume hood 68%
Laminar flow hood 33%
Benchtop ductless fume hood 19%
Canopy ducted fume hood 11%
Variable air volume ducted fume hood 10%
Portable ductless fume hood 3%
Other 5%

Fume hood related components used by survey respondents:
Transport support cart 6%
Fume extractor arms 10%
Base storage cabinet 52%
Digital monitor 21%
Airflow monitor 59%
Work surface 48%
Blowers 26%
Other 1%

One of the primary safety devices in laboratories where chemicals are used is the laboratory fume 
hood. It allows a researcher to work with—but not be exposed to— materials that create toxic 
fumes or particles when it is properly installed and maintained. 

TOP 6 QUESTIONS 
You Should Ask When Buying a Fume Hood

1. Can your lab go ductless? Ductless hoods are a viable solution for most routine laboratory applications.

2. What is the hood constructed from and how is it constructed? Will the chemicals you use attack, degrade,  
or physically alter the material of the hood?

3. What types of safety controls are included in the base cost of the unit?

4. Has the manufacturer/distributor gone through a thorough application review process? Does the suggested filtration make sense?

5. How hard is installation? Will there be a future/potential need to move the hood after initial installation?  
Should the hood be portable?

6. What are the capital, installation and operational costs? From the lab manager’s perspective, capital costs are but a 
fraction of the overall budget.

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing a Fume Hood

86%

80%

79%

77%

75%

70%

65%

53%

50%

47%

PERFORMANCE OF PRODUCT   

SAFETY AND HEALTH FEATURES   

DURABILITY OF PRODUCT   

LOW MAINTENANCE / EASY TO CLEAN   

EASE OF USE; ERGONOMIC OPERATION   

VALUE FOR PRICE PAID   

LOW OPERATING COSTS   

TOTAL COST OF OWNERSHIP   

WARRANTIES

SERVICE AND SUPPORT   

Nearly 38% of respondents are engaged in 
purchasing a new fume hood. The reasons  
for this purchase are:
 Replacement of aging fume hood 51%
 Addition to existing systems, increase capacity 18%
 Setting up a new lab / developing  

a brand new method
14%

 Changing from a ducted fume hood  
to ductless fume hood

1%

 Other 16%

860=

800=

790=
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750=

700=

650=

530=

500=

470=
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 For more information on LIMS, including useful articles and a list of manufacturers,  
visit www.labmanager.com/LIMS

ARE YOU IN THE MARKET FOR A... 

LIMS?



Type of LIMS configuration used by survey respondents:

Web based 30%

Stand alone 22%

Thin client/server 5%

Client/server 60%

LIMS applications as reported by survey respondents:

Sample management 93%

Regulatory management 32%

User reporting 79%

QA/QC 79%

Invoicing 28%

Workflow automation 46%

Instrument connection 55%

Chemical inventory 23%

Other 2%

A laboratory information management system (LIMS) serves as the interface to a laboratory’s 
data, instruments, analyses, and reports. For many analytical laboratories, a LIMS is an important 
investment that assists management in evaluating the efficiency of the laboratory’s operations 
and reducing costs. 

TOP 10 QUESTIONS 
You Should Ask When Buying a LIMS

1. Why does your organization need a LIMS? You and your staff should come up with a cost-benefit list to help you 
decide if a LIMS is worth investing in.

2. What are your current user requirements and how do you expect those to change five to ten years down the road? 
Make a list. If you expect your needs to change, a flexible LIMS is likely a good choice. Requirements can include 
labeling, sample registration, etc.

3. Do you need a consultant to help you decide whether a LIMS is a good fit for you or not? Examine the pros and 
cons and make sure you properly research potential consultants.

4. How does the company’s LIMS differ from other products out there? Make sure you do your homework and phone 
each company you’re interested in. If they can’t answer your questions, they probably aren’t a good fit for you.

5. Ask for fact sheets, features lists, and case studies from the company. This literature is a starting point for picking 
the best LIMS for you. A product demonstration is essential.

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing a LIMS

76%

74%

74%

72%

69%

68%

67%

67%

59%

58%

SERVICE AND SUPPORT    

FLEXIBILITY    

EASY DATA MIGRATION    

EASILY UPGRADED   

EASE OF INSTALLATION    

SIMPLE INTERFACE   

VENDOR SUPPORTED TRAINING 

POWERFUL REPORTING FUNCTIONS   

VENDOR REPUTATION   

PRICE   

760=

740=

740=

720=

690=

680=

670=

670=

590=

580=

Nearly 36% of respondents are engaged in purchasing 
a new LIMS. The reasons for this purchase are:

 Upgrading to a new system 41%
 Adding to an  existing system 13%
 Setting up a new lab 4%
 First time purchase 15%
 Other 27%

http://www.labmanager.com/LIMS
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SAVING RESOURCES AND  
SIMPLIFYING LAB MANAGEMENT

Solution: Taking these three simple steps can save money 
and time on purchasing:

1. Shop Around: Many scientists are unaware of  inflated 
prices and the pricing variation between suppliers 
(Figure 1). Is your lab overpaying?  

Look for the lowest price overall and avoid shopping 
exclusively with a single supplier. Check to make sure that 
suppliers’ discount offers will really save you money, as 
these items may have a “list price”—the price listed on their 
websites—that is significantly higher than competitors.

2. Negotiate: Suppliers bank on the fact that scientists will not 
negotiate, either because they do not know it is “allowed” 
or because they do not have the confidence to do so. Never 
settle for list price. Negotiation is always fair game, whether 
it’s for the cost of  the item or the cost of  shipping. 

For capital equipment, start the process a month or two 
in advance of  the planned first use.  Have a clear idea 
of  needs versus wants in terms of  item features and 
warranties. Obtain two or three quotes for the item to use 
as leverage and then negotiate with suppliers.

For consumables, keep track of  how much is spent with 
each supplier. Take note of  frequently used suppliers. 
Repeat business is grounds for negotiating free or 
discounted shipping. 

3. Simplify with a Virtual Lab Manager: Taking the first two 
steps will reduce costs, but there must still be a dedicated 
lab member to take the time and complete the rest of  
the purchasing cycle (Figure 2). A Virtual Lab Manager 
may be the best option to handle purchasing operations 
in labs without a manager (for example, startups or those 
led by new PIs), manager-less labs, or those in which grad 
students or post-docs double as managers. 

HappiLabs Virtual Lab Managers (VLMs) handle lab 
shopping and financial management, as well as traditional 
lab manager duties, such as inventory management. 
VLMs are dedicated shoppers and negotiators who 
know the purchasing cycle like the back of  their nitrile 
glove-covered hands. They systematically collect and 
study pricing data such as those in Figure 1 to ensure 
labs do not overpay. For example, HappiLabs Virtual 
Lab Managers used strategic purchasing to save a startup 
nearly $5,400 on lab setup costs (reagents, consumables, 
and equipment). Labs that work with VLMs not only save 

money, but also save and can re-invest into their research 
the time they would have spent shopping around, 
tracking shipments, and reconciling invoices. 

For more information, please read the HappiLabs blog to learn more 
about science funding well spent or to hire a Virtual Lab Manager.  

Problem: Ordering lab supplies and equipment is a time consuming task, that, when undertaken 
without strategy drains budgets and diverts scientists’ attention away from their research.

Though tedious, purchasing is not trivial. A four-person lab spends one hour per day on the task and that time 
increases with the size of the lab. The average lab spends 20 percent of its research budget on lab supplies and 
equipment—that's about $60,000 per lab (assuming the average NIH grant is ~$300K/year in constant dollars). 

Unfortunately, these research resources are not allocated as best as they could be. Increased 
competition to produce data to secure funding means scientists lack the time to shop around and ask 
for the best prices. This results in overpaying and in some cases, purchasing lower quality supplies 
that could compromise experimental reproducibility.

 Figure 2. Purchasing cycle for lab supplies and equipment. 
The complete purchasing cycle is a seven step process that for 
each item can take up to 60 minutes over the course of a week. 
An experienced Virtual Lab Manager can cut cycle time in half to 
30 minutes per order.

 Figure 1. Supplier list prices for common lab consumables. List 
price varies significantly by supplier. Purchasing all items from the 
most expensive supplier would cost $2,554.34. This is nearly 400% 
greater than the cost of ordering each item from the lowest cost 
suppliers ($688.84). Source: HappiLabs Independent Analysis

how it works

http://www.labmanager.com
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UV-Vis Spectrophotometers
NanoDrop One & NanoDrop OneC

Booth 707
• Feature Thermo Scientific’s Acclaro Sample 

Intelligence technology
• Allows researchers to identify sample contami-

nants and obtain corrected concentration results
• Enables users to receive instant feedback  

about sample quality with on-demand  
technical support and guided troubleshooting

• Include embedded sensor and digital image analysis
• Sample-retention system measures 1-2 µL of sample in seconds without the need for cuvettes
 Thermo Fisher Scientific  www.thermoscientific.com

TECHNOLOGYNEWS

ANALYTICAL

r-Protein A Analytical Column
CIMac™
• This short bed, high performance monolithic column is  

primarily intended for fast, efficient, and reproducible qualitative 
and quantitative analyses of immunoglobulin G (IgG)

• Suitable for use with HPLC and UPLC systems
• Quantification of immunoglobulin G is possible between  

0.20 µg and 20 µg
• Small volume and short column length allow operation  

at high volumetric flow rates (up to 3 mL/min)
 BIA Separations www.biaseparations.com

This month we feature companies that will be exhibiting at SLAS2016, which runs January 23-27, 2016 at the San Diego Convention Center in San Diego, California. 
SLAS’s 5th annual international conference and exhibition gives attendees the chance to learn the latest and best practices for how to apply technology for life sciences 
research and development. Please note that the specific technologies featured here may not be at the show, but their manufacturers will be hand to answer your questions.

Gel Filtration/Aqueous  
Size-Exclusion Column
Yarra 1.8µm SEC-X150
• Designed for the separation of biomolecules  

on HPLC and UHPLC systems
• New Yarra surface chemistry, combined with bio-inert 

column hardware, reduces sample adsorption compared 
to other GFC/SEC columns currently on the market

• Provides improved recovery and more accurate 
quantitation of biomolecules

• Features a wide molecular weight range (1 – 450 kDa) and high efficiency
 Phenomenex www.phenomenex.com

THE LOWER LIMITS
GC-MSD SYSTEM IS MOST SENSITIVE IN ITS CLASS
Booth 1007

At the Beijing Conference and Exposition 
on Instrumental Analysis held at the end of 
October, Agilent Technologies introduced its 
5977B high efficiency source (HES) GC/MSD 
system. According to Agilent, this tandem 
gas chromatograph and mass spectrometer 
delivers lower limits of detection than any 
other instrument in its class.

“The 5977B is a major leap forward,” 
said Jim Yano, marketing vice president 
of Agilent’s mass spectrometry division. “It includes a new high-efficiency ion 
source that makes it possible to detect pollutants and contaminants at previously 
undetectable levels.”  

He added that the system is the “most powerful GC/MSD ever” as it “allows users to 
detect trace levels of target compounds at levels ten times lower than with any other 
single-quadrupole system.”

In addition, the 5977B will allow scientists to use smaller sample volume, spend less 
time on sample preparation, reduce instrument downtime, minimize solvent usage, 
and reduce the environmental impact of GC/MS analysis.

“Agilent supports scientists and researchers in their quest for answers and new 
discoveries through our technology, collaborations, and insights,” said Patrick 
Kaltenbach, president of Agilent’s life sciences and applied markets group. “Working 
closely with scientists in more than 100 countries, we deliver vital, actionable insights 
that advance our shared goal of creating a better world.”

For more information, visit www.agilent.com/en-us/products/mass-
spectrometry/gc-ms-systems/5977b-series-gc-msd-system

PRODUCT SPOTLIGHT

GC Column
Zebron™ ZB-5MSPLUS™
• Is a highly inert 5% phenyl-arylene phase GC 

column for challenging separations
• Designed with rigorous fused-silica deactivation 

and quality control processes
• Virtually eliminates active sites on the column’s 

surface that can negatively affect peak shapes for challenging compounds 
• Produces better peak shapes without retention time shifts, and ultimately  

increases a lab’s productivity
 Phenomenex  www.phenomenex.com

Mass Spectrometer
6500+ Series
• Reaches ultra-low LOQs with trace sensitivity  

in both positive and negative ionization
• Detects more compounds in every injection  

with ultra-fast polarity switching
• Eliminates matrix interferences and improves selectivity  

with newly enhanced SelexION+ technology
• Improves confidence with QTRAP® technology and enhanced workflows for fast MS/MS 

screening via library searching, MRM3, and more
 SCIEX  sciex.com

http://www.thermoscientific.com
http://www.biaseparations.com
http://www.phenomenex.com
http://www.phenomenex.com
http://www.sciex.com
http://www.agilent.com/en-us/products/mass-spectrometry/gc-ms-systems/5977b-series-gc-msd-system
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UHPLC/HPLC Columns
TSKgel® UP-SW3000
• Offer dual functionality for use in both 

UHPLC and HPLC systems
• Packed with 2 µm silica based particles 

and feature the same pore size as the well-established TSKgel G3000SWXL columns
• Available in 4.6 mm ID with 15 or 30 cm length
• The 15 cm column offers a shortened analysis time with improved efficiency while the 

30 cm column delivers dramatically increased peak parameters 
 Tosoh Bioscience www.tosohbioscience.com

Variable Speed Rotor Mill
PULVERISETTE 14 premium line
• Offers impact, shearing, and cutting comminution in 

one instrument
• Provides a fast sample throughput of up to 15 litres 

and more per hour, depending on the material and 
parameter settings

• A high-speed motor with ceramic bearings ensures  
a particularly high impact and rotor speed with an 
extra powerful 22,000 rpm

 FRITSCH www.fritsch.de

PVC Acid Digestion Fume Hood
UniFlow
• Engineered specifically for extremely corrosive operations  

involving dissolution procedures for element analysis
• Features a totally chemical resistant hood construction  

with a welded one-piece PVC interior fume chamber including  
hood walls, ceiling, work surface, and rear drain trough

• Available in 48”, 60”, 72”, and 96” models, this series of  
fume hoods can be supplied with or without a built-in washdown system 

 HEMCO www.hemcocorp.com

Potentiometric Titrator
COM-1700SC
• Can run multiple titrator stations that easily allow 

the end user to do different types of titrations 
including potentiometric, photometric, polarization, 
and conductometric titrations in parallel

• Users can add a model C-2012 automatic sample 
changer to increase sample throughput, automate 
pH calibration, and wash and prepare the 
electrodes for the next sample analysis

 JM Science www.jmscience.com

Oxygen Flask Combustion Unit
• Based upon the internationally-recognized Schöniger flask method
• Designed for preparation of samples for single and mixed elemental analysis of chlorine, 

bromine, iodine, sulphur, and phosphorus content
• Provides a safe and repeatable tool for  

combusting samples prior to elemental  
analysis by ion chromatography or titration

• Unit remotely ignites samples inside a safety-in-
terlocked chamber using focused infrared  
heat from two tungsten-halogen lamps

 Exeter Analytical www.exeteranalytical.co.uk

BASIC LAB

Laboratory Convection Ovens
StableTemp™
• Offer scientists several options to enhance their processes
• Digital mechanical convection ovens quickly dry  

and heat samples and allow users to program  
and control through PC, if desired.

• Economy mechanical convection ovens deliver  
forced air convection with PID temperature control

• Economy gravity convection ovens provide gentle airflow for sterilization and drying
 Cole-Parmer www.coleparmer.com

Permanent Magnet Motor
BGA22
• Can be used in laboratory robotics and handheld devices
• Measures just 22mm in diameter, 38mm in length, and weighs 0.065 kg
• Provides an excellent power-to-size / 

weight ratio performance, so is ideal 
for smaller medical devices or other 
similar handheld equipment

• Axial flux design has no cogging torque 
and therefore literally no vibration and 
quiet operation

 Dunkermotoren www.dunkermotoren.de 

Benchtop SEM
JSM-6000PLUS NeoScope
• Delivers fast, high magnification electron 

microscopy with more functionality than 
typical benchtop SEMs

• Now offers high sensitivity backscatter 
electron detection with a BSE detector  
manufactured by JEOL to detect contrast  
between areas of the sample with different chemical compositions

• Features simple design with touchscreen operation
• Ergonomic and easy-to-operate for a variety of applications
 JEOL USA www.jeolusa.com

http://www.labmanager.com
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HPLC Pump
LU Class
• Consists of dual-headed, positive displacement 

piston pumps delivering accurate flow rates at 
extremely high pressures

• Available fluid path materials are stainless steel 
and titanium for standard and bio-compatible UHP chromatography applications

• Features a pressure capability of 18,000 psi, with a maximum flow of 5 mL/min
• Provides high flow accuracy over the entire pressure range
 Scientific Systems ssihplc.com

Flash Purification Interface
Isolera™ Assist
• Provides a structured guide for users resulting  

in consistent purification conditions and an  
intelligent way to select optimal cartridges  
based on crude sample mass and TLC data

• Available to all Isolera instruments
• Simplifies the setup procedure of a purification 

run, incorporating intelligence that guides the 
user to utilize the system in the most economical way 

 Biotage www.biotage.com

INFORMATICS

HLA Analysis Software
Axiom™
• For automated, high-resolution human leukocyte 

antigen (HLA) typing from any genotyping dataset 
containing coverage of the extended major 
histocompatibility complex (MHC) region

• Software’s unique imputation algorithm enables 
4-digit HLA typing from genome-wide association 
studies (GWAS), combining genotyping and high-resolution HLA typing into a single assay

• Provides simple, ‘push-button’ analysis to dramatically decrease researchers’ cost and workload
 Affymetrix www.affymetrix.com

Vacuum Pump Controller
VC 900
Booth 339

• Compatible with all vacuum sources and is easy to use
• Enables control of vacuum application
• Enhances reliability and precision
• Features a separate, independent control unit
 KNF Neuberger  www.knfusa.com

Chilling/Heating Dry Bath
EchoTherm™ Model IC50
Booth 1247

• Peltier-driven, with exact sample temperature control
• Supplied with a temperature probe to insert 

directly into the sample or into the sample block
• Probe senses the sample temperature or 

sample block temperature directly and sends 
that information to the unit to drive and control 
the temperature exactly where set

• Displays and controls temperature to ±0.1°C
 Torrey Pines Scientific www.torreypinesscientific.comEntry Level Balance

ME-T
• Offers a reliable, high-performance weighing cell and  

a large, intuitive 4.5’’ color TFT screen
• Includes three interface connections for easy data handling
• Suited for day-to-day weighing in any lab or manufacturing 

environment where value for money has high priority
• Built-in applications and an intuitive user interface  

make the balance convenient and easy to use
 METTLER TOLEDO www.mt.com

PID Controller
CNPT-DEMO
• Offers a fully integrated temperature control system 

suitable as a platform to investigate the use of closed 
loop (PID) and simple on/off temperature control in 
heating and cooling applications

• Suited for PID control theory education in universities 
and laboratories

• Easy to set up and use with intuitive “smart” menu 
flow, panel-mounted USB, and Ethernet connectivity

 OMEGA www.omega.com

Spectroscopy Software
KnowItAll® 2015
• Features “Optimized Corrections” technology 

that performs a computationally complex set of 
corrections on all query and reference spectra in 
a search to find the optimal match between the 
query and each reference spectrum

• Also features two new software applications as 
well as the addition of spectra to its collection of Bio-Rad spectral databases that include 
KnowItAll QC Expert™, KnowItAll Deformulation Expert™, and new spectral data

 Bio-Rad www.bio-rad.com

http://www.knfusa.com
http://www.bio-rad.com
http://www.mt.com
http://www.torreypinesscientific.com
http://www.affymetrix.com
http://www.omega.com
http://www.ssihplc.com
http://www.biotage.com
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technology news

Transplant Genotyping Array
Axiom®

• Designed to improve transplantation success and  
individualize donor/patient selection and treatment

• Comprises ~ 780,000 markers, including over 30,000 variants  
that may contribute to transplant rejection or other complications

• Meta-analyses may be conducted, combining data with other  
genotype databases such as the UK Biobank cohort, a collection of  
more than 500,000 volunteers genotyped using the Affymetrix UK Biobank Axiom Array

 Affymetrix www.affymetrix.comDesktop X-ray Microtomograph
SKYSCAN™ 1275
Booth 1348

• Takes advantage of new X-ray source technology and efficient flat-panel detectors to 
reduce scan time to just a few minutes, without compromising image quality

• Push-button operation with a preselected sequence of actions, including scanning, 
reconstruction, and volume rendering means that even routine users can successfully 
obtain high-quality results

• Features an object size range  
up to 96mm in diameter and 
120mm in length

 Bruker www.bruker.com

Next-Generation Sequencing Instrument
4200 TapeStation
Booth 1007

• This fully automated instrument enables scientists to 
rapidly analyze up to 96 DNA samples at a time

• Addresses the need for both higher throughput and 
higher quality in next-generation sequencing labs

• Allows end-to-end quality control of samples and libraries in any sequencing workflow, 
using any number of samples from one to 96, at a constant cost per sample

 Agilent Technologies www.agilent.com

Control Driver for Mass Detector
Clarity
• The Microsaic 4000 MiD control module  

includes both digital control and data  
acquisition for the detector

• Includes MiDas compact interface module  
controls and allows users to perform detector 
calibration, maintenance, and service operations 
from the Device Monitor software window

• Provides seamless integration of Microsaic 4000 MiD with a wide range of HPLC 
systems that are already controlled by Clarity

 DataApex www.dataapex.com

Sample Management Software
 FreezerPro® Cloud

Booth 852
• Available by subscription Software-as-a-Service
• Requires no installation or IT resources of any kind
• Offers the choice between public and private 

cloud, and includes many enterprise security  
features in all editions, such as SSL (secure socket layer) and 1,028 bit encryption, 
advanced persistent threat monitoring, virus scans, backups, and other premium services

 RURO www.ruro.com

Automated Positive Pressure  
Extraction & Evaporation Module

[MPE]2

Booth 807 (Hamilton Company)
• Cost-effective solution combines automated  

positive pressure SPE and evaporation in one device
• Integrates with all Hamilton automated liquid 

handling workstations
• Small footprint is scalable for increased throughput and walkaway time
• Patented design fits most filter/ collection plate combinations and includes pressure 

control up to 100 psi 
 Hamilton Robotics  www.hamiltoncompany.com/slas

Microtube and Cryovial Storage Racks
RackWare HD138 and HD60
Booth 807 (Hamilton Company)

• These high-density SBS-footprint racks are  
designed for use with Hamilton’s BiOS, SAM and  
Verso sample management and storage systems

• Increase the storage capacity in a given space by  
increasing the number of tubes that can be placed in an SBS-footprint rack

• RackWare HD138 increases storage capacity in a comparable SBS footprint from 96 to 
138 tubes, while HD60 increases the storage from 48 to 60 larger cryovials

 Hamilton Robotics  www.hamiltoncompany.com/slas

Spectroscopy Software Module
ProtectionPlus
Booth 1452

• Designed for the LabSpec 6 Spectroscopy Suite
• Fully integrated module seamlessly adds a layer 

of security and data integrity controls that enable 
compliant use of HORIBA Raman microscopes  
within regulated laboratory environments

• Offers a configurable module for system security 
administrators to put in place and enforce a wide range of security, user, and file policies

 HORIBA  www.horiba.com

http://www.labmanager.com
http://www.ruro.com
http://www.agilent.com
http://www.affymetrix.com
http://www.dataapex.com
http://www.hamiltoncompany.com/slas
http://www.hamiltoncompany.com/slas
http://www.horiba.com
http://www.bruker.com
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1.40ml Round Bottom Tubes 
Booth 207 

• Feature a working volume of 1.14ml
• Available in non-coded or alphanumeric coded versions
• Provide an affordable way to improve sample storage,  

handling, and logistic processes
• Can be purchased in bulk lots, refills or racked for 96-tube  

format use in the Comorack-96 or the fully automation-compatible Roborack-96
 Micronic www.micronic.com

SUPPLIES & CONSUMABLES

technology news

PCR Thermal Cycler
qTOWER³
Booth 517

• Patented fiber optic shuttle system with unique 
light source powered by 4 high-performance LEDs 
guarantees ideal excitation and detection of  
known fluorescent dyes up to the dark red

• System’s highly sensitive detection module can  
be equipped with up to 6 different color modules

• Silver block technology offers homogeneity of  
only ±0.1°C over the entire 96 well block

 Analytik Jena www.analytik-jena.com

CRISPR-Cas9 System
Alt-R™
• Improves genome editing potency thanks  

to research-optimized crRNAs (CRISPR RNA)  
and tracrRNAs (trans-activating crRNA)

• Features improved potency and safety
• Saves time by providing easy, ready-to-use RNA reagents that  

also reduce cell toxicity by avoiding activation of cellular innate immune responses
• Useful for very clean manipulations in cells, as it doesn’t leave a footprint that could 

cause undesired changes to the genome
 Integrated DNA Technologies www.idtdna.com

Cell Culture Medium
BalanCD® Transfectory™ CHO
• For rapid, scalable production of recombinant proteins 

through transient transfection in CHO cells
• Chemically-defined and animal component free
• Has been specifically designed to support sustained, high 

growth with increased transfection efficiency that can yield 
gram-scale protein expression

• The ability to obtain gram-scale yields by transient transfec-
tion in CHO cells is a real step forward towards cutting costs 
and development time for biotherapeutic research

 Irvine Scientific www.irvinesci.com

Single-Use Bags
Flexsafe® 3D Pre-designed Solutions
Booth 1223

• Meet all the functional and validation require-
ments of the biopharmaceutical industry

• Feature the appropriate components, func-
tionalities, and quality controls that meet the 
specific requirements of each step in upstream 
and downstream processing and in final filling

• Available in a range of sizes from 50L to 1,000L  
and are made of robust, yet highly flexible, 400 µm thick co-extruded film structure

 Sartorius Stedim Biotech www.sartorius-stedim.com

Thermal Cyclers
StableTemp
• Enable scientists to program PCR  

processes for easier operation
• Include two- and three-step PCR, RT-PCR,  

chill, and ligation program templates
• For greater flexibility, users can switch out thermal 

blocks to adapt to their changing lab needs
• Safety features include password protection of 

saved setting configurations and temperature cycle 
programs to prevent tampering and accidents

 Cole-Parmer www.coleparmer.com

Kits for Bioprocess Analysis
Gyrolab™ CHO-HCP Kits 2-5 and  
Gyrolab Human IgG Titer Kits
• Four new Gyrolab CHO-HCP Kits 2-5 quantify host cell proteins  

(HCP) from Chinese hamster ovary (CHO) cells 
used in bioprocessing of biotherapeutics

• Gyrolab huIgG Kits, for determination of human 
IgG, come in two configurations, High Titer and 
Low Titer, have been developed to accurately 
and robustly quantify intact human IgG (IgG1, 
IgG2 and IgG4) during cell line development

 Gyros www.gyros.com

96-Well Plates
Strata-X µElution
• Enable solid phase extraction from  

samples as small as 10µL, along  
with low elution volumes

• Conserve precious samples and reduce 
time requirements compared to traditional 
SPE plates, which require 200 µL elution 
volumes and a dry-down step to produce sufficient concentration

• Follow the same procedure as traditional 96-well SPE plates, however elution volumes 
are as low as 25µL, eliminating the need to perform a dry-down step

 Phenomenex www.phenomenex.com

http://www.phenomenex.com
http://www.coleparmer.com
http://www.analytik-jena.com
http://www.irvinesci.com
http://www.micronic.com
http://www.gyros.com
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http://www.sartorius-stedim.com
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Cytation™ 5 is a uniquely integrated, 
configurable system that combines automated 
digital widefield microscopy with conventional 
multi-mode microplate detection to provide 
phenotypic cellular information and well-
based quantitative data.  With up to 60x 
magnification, the microscopy module provides 
high-quality cellular and sub-cellular visualiza-
tion in fluorescence, brightfield, H&E and phase 
contrast channels.   The multi-mode detection 
module features BioTek’s patented Hybrid Tech-
nology™, incorporating variable bandwidth 
monochromator optics and high sensitivity 
filter-based detection optics for unmatched 
performance.  Temperature control to 65 °C, 
shaking, available CO2/O2 control and dual 
reagent injectors optimize conditions for cell-
based imaging and detection.  Image capture, 
data collection and powerful image and data 
analysis are managed with Gen5™ software, 
specifically designed for uncomplicated pro-
cessing of even the most complex assays. 

Automated microscopy, specifically live cell 
microscopy, typically requires complex, expen-
sive hardware and software installations that 

require a high skill level to operate.  BioTek’s 
Cytation 5 Cell Imaging Multi-Mode reader 
offers fluorescence, brightfield, H&E and phase 
contrast imaging in a modular format that can 
be combined with fluorescence, luminescence, 
UV-Vis absorbance and laser-based  Alpha 
detection to bridge the gap between cell-
based phenotypic data and quantitative data 
in a single instrument.  The imaging module in 
Cytation 5 uses a 16-bit monochrome camera, 
6-position objective turret and a wide range 
of LED cubes along with filter cubes, with four 
color channels available for imaging from 2.5x 
to 60x magnification.  Phase contrast imaging 
from 4x to 40x is an available module. 

Many key features in Cytation 5 address key 
limitations or complaints of current imaging 
systems available on the market for live cell 
microscopy.  Cytation 5 and its controlling 
Gen5 software incorporate an ease-of-use for 
both imaging and image analysis that saves 
users hours of setup and optimization time.  
From CO2/O2 and temperature control setup 
to advanced image analysis and processing 
steps, all parameters can be defined with just 

a few mouse clicks.  Image analysis results can 
then be viewed in intuitive formats, including 
heat maps, graphs and dose response curves.  
Image auto-focusing is another key challenge 
in automated live cell microscopy, especially 
when debris or dead cells are present in the 
sample, causing   focus failures.  Cytation 5’s 
user- trained autofocus addresses this  directly;  
a user can  teach the instrument where the best 
sample focus plane lies, after which Cytation 5 
can consistently and optimally focus by ignoring 
debris and dead cells that could otherwise 
divert focus to an incorrect focal plane.  This 
novel autofocus method and other important 
imaging features, coupled with the available 
multi-mode detection modules for quantitative 
data acquisition, make Cytation 5 an essential 
platform to cell biologists interested in advanc-
ing their research capabilities.  

www.biotek.com

CYTATION™ 5

products in action

http://www.labmanager.com
http://www.biotek.com
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www.hettweb.com

HETTICH LAB TECHNOLOGY DESIGNS

Hettich Lab Technology designs, engi-
neers, and manufactures a comprehensive 
line of cell culture processing equipment 
that delivers repeatable results for a 
variety of workflow requirements. We 
offer a full range cell culture centrifuge 
packages, from compact benchtop units 
to high-throughput floor-standing mod-
els, that include everything you need to 
perform your application. Additionally we 
offer our eco-friendly HettCube incubators 
that increase the capacities of labora-
tories by providing consistent results in 
twice the internal volume, yet half the 
external footprint, of competitive models. 
With a variety of sizes, capacities, and 

performances, Hettich Lab Technology 
manufactures a cell culture centrifuge 
package and incubator to suit the needs 
of your laboratory.

For over 110 years, Hettich Lab Technol-
ogy has worked with lab managers to en-
gineer laboratory equipment that meet the 
demands of the modern laboratory. Today, 
lab managers not only require a centrifuge 
that matches the specific pace of their 
laboratory, but also one that compliments 
the environment of their lab and offers an 
attractive return on investment. 

Hettich designs a cell culture centrifuge 
package (hettweb.com/centrifuges) to meet 
the demands of any laboratory, but each 
Hettich centrifuge includes standard Hettich 
advantages to improve the environment of ev-
ery laboratory. All Hettich centrifuges include 
ergonomic features that help lab technicians 
focus on the job, such as our Easy-Lift lid 
and Quiet Operation, which prevents the 
centrifuge from contributing to laboratory 
noise levels. Our centrifuges also facilitate 
laboratory safety with features such as all-met-
al containment and Safety-Lock. All Hettich 
centrifuges are manufactured with a dedica-
tion to quality, safety, and reliability and are 
protected by our five (5) year warranty.

Hettich HettCube incubators (hettweb.com/
incubators) are engineered to decrease 
operation costs by delivering reliable results 
in higher batches, in less space, while 
consuming less energy. Our incubators are 
able to provide repeatable results in greater 
quantities because of their intelligent tem-
perature management system. Unlike other 
incubators, HettCubes do not rely on an in-
ternal fan to distribute temperature. Instead, 
a fan is housed outside of usable space, 
and temperature is distributed homoge-
nously through radiated heat. Without an 
internal fan, HettCubes offer more usable 
space, and do not incur hotspots, which 
dry out samples. Additionally, HettCubes 
only heat and cool as necessary, allowing 
them to run at a mere 0.05 kWh.

Like our centrifuges, HettCube incubators 
include several ergonomic features that 
make operation safer and easier. Het-
tCubes are available in a variety of sizes 
and capacities.

To learn more about Hettich cell culture 
equipment, visit us at www.hettweb.com. 

products in action

http://www.hettweb.com
http://www.hettweb.com/centrifuges
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http://www.hettweb.com
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www.ika.com 
910 452 7059 
Wilmington, NC

COUNTING CALORIES
PHYSICAL VS. PHYSIOLOGICAL ENERGY VALUE OF FOOD
Every food label contains the ingredients, 
manufacturer’s information and expiration 
date along with energy/caloric content 
information. Regulations previously used 
the classic calorie unit (cal) and kilocalorie 
(kcal), but according to the current European 
regulation, the joule (J) and kilojoule (kJ) per 
unit of weight is now provided as well. But 
what exactly does this value tell us? 

ABOUT CALORIES AND CALORIMETERS
A calorie represents the amount of energy 
needed to heat 1 g of water by one degree 
Celsius. Combustion calorimeters (see Fig. 
1) are used to measure the physical energy 
content in food.

The sample is burned in a combustion cham-
ber (flame) and the released heat is trans-
ferred to the surrounding water (Fig. 1). The 
water must be mixed enough to ensure uni-
form heat distribution. Using a temperature 
sensor, the temperature can be determined 
to a precision level prior to and after the test.

In the compact static jacket calorimeter from 
IKA shown here, the calorimeter’s work steps 
are completed automatically by the device. 
Since there is always a small flow of heat, this 
must be determined so that the temperature 
can be corrected, accomplished using one 
of the classic correction calculation methods 
in calorimeter standards for an isoperibolic 
calorimeter (Regnault-Pfaundler).

PHYSICAL ENERGY VALUE
Sample preparation is critical in determin-
ing energy value. Food should generally be 
placed in the calorimeter already freeze-dried 
and homogenized. The calorimeter provides 
the physical energy value, meaning that the 
sample was fully combusted. In our bodies, 

however, these processes do not work in the 
same way as in a combustion calorimeter. In 
humans, energy is used to synthesize substanc-
es needed by the body and for maintaining 
body temperature. Special energy-rich mole-
cules are built up that can be used later for 
the biosynthesis of compounds. This means the 
organism never fully breaks down the materi-
al it takes in. The energy values measured in 
the calorimeter are thus generally higher than 
those listed on the food identification label, 
because these figures describe the value that 
is actually released from the organism—the 
physiological energy value.

PHYSIOLOGICAL ENERGY VALUE

The degree of completeness with which the 
body breaks down the substances absorbed 
with food depends on the situation and on 
the particular individual. In addition, some 
physically oxidizable components such as 
dietary fiber are generally not broken down. 
Thus, to determine the physiological energy 
value, the energy content of the food must first 
be determined in a combustion calorimeter 
and then in the stool and urine. The energy in 
the food minus the energy in the waste is then 
the energy of the food actually released in the 
body of the person investigated.

For food labelling, however, an average 
person is assumed, and this may also be 
defined differently depending on the coun-
try. As a result, anyone who does not cor-
respond to the average acts based on an 
incorrect energy value or caloric content.

LISTING OF CALORIC CONTENTS
Above, various foods were evaluated for 
their physical energy value. The samples 
were ground to a fine powder, contamina-
tion-free, in an IKA Tube Mill control (see Fig. 
2). Table 1 shows the measured energy val-
ues compared to the specified energy value 
on the food label.

Since food can be utilized very differently from 
person to person, the physiological energy 
value is not equally applicable to all people. 
The physical energy value allows for better 
comparability of energy in different foods, as 
this can be determined directly, without detours 
and adjustments, by simple combustion in the 
calorimeter under pressurized oxygen.  

Note: this is a shortened version of a longer application note

Figure 1: In an energy calorimeter (left), the 
sample is burned in a combustion chamber 
(right, flame) and the released heat is trans-
ferred to the surrounding water.

Table 1: Determined energy value in com-
parison to the labelled energy values

Figure 2: The C 1 static jacket oxygen bomb 
calorimeter from IKA; the smallest calorimeter 
footprint available.

Physiological  
energy 

value/J/g

Physical
energy 

value/J/g

Differences / 
Label -  

calorimeter/ J/g

Noodles Label

15010

Calorimeter

16238

-1228

Yellow gummi 
bears

14590 14173 417

Sugar 17000 16475 525

Zwieback toast 16930 18435 -1505

Sugar beet syrup 12670 12527 143

Almonds 24660 29134 -4474

http://www.labmanager.com
http://www.ika.com
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Masy Bioservices 
www.masy.com 
978 433 6279 
Pepperell, MA

RELIABLE ENVIRONMENTAL MONITORING
Your samples and products are important to the 
world; valuable research specimens, and cul-
tures may be irreplaceable once lost. The loss 
of critical goods can be devastating to your 
company and its customers. Environmental con-
ditions can affect the integrity of your products, 
having a direct effect on your product quality, 
their performance, and your bottom line.

Whether your requirement is to monitor a single 
piece of equipment or a network of multiple 
freezers, incubators, rooms, and other critical 
equipment across multiple locations, Masy has 
the experience to configure the best Hanwell 
monitoring solution for your needs. The right 
Hanwell system can help you maintain stable 
environments and meet critical regulations such 
as cGLP and cGMP.

GAIN 24/7 VISIBILITY IN ANY SPACE
Whether your requirement is to monitor a single 
piece of equipment or a network of multiple 
freezers, incubators, rooms, and other critical 
equipment across multiple locations, Masy has 
the experience to configure the best Hanwell 
monitoring solution for your needs. The right 
Hanwell system can help you maintain stable 
environments and meet critical regulations such 
as cGLP and cGMP.

Masy not only offers the industry leading Han-
well Environmental Monitoring System, but also 
a full range of support services from start to 
finish: installation, validation, training, calibra-
tion, and continuous maintenance. Installing a 
customized Hanwell monitoring system con-
figured for your specific needs is the turnkey 
solution to address all your environmental mon-
itoring challenges.

REDUCE DAMAGE TO YOUR 
PRODUCTS AND SAMPLES
By using Hanwell sensors you have the ability 
to react to potentially damaging temperature, 
pressure, and humidity conditions by being 
notified of excursions in real-time, reducing the 
risk and cost of replacing damaged and sensi-
tive products and on-facility repairs. The Han-
well Environmental Monitoring System gives 
you peace-of-mind through 24/7 visibility into 
the status of your critical materials.

Contact Masy BioServices to monitor your 
samples and products 24/7 with the Hanwell 
Environmental Monitoring system.

http://www.masy.com
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10 Technology Drive
Wallingford, CT  06492
+01-203-678-2000
www.protononsite.com
info@protononsite.com 

PROTON ONSITE HYDROGEN GENERATION SYSTEMS
The Proton OnSite line of hydrogen generators is the simpler, more cost-effective, and 
less complex approach to supplying hydrogen for laboratory and scientific applications. 
Offering units that produce from 300 cc/min to 18.8 slpm of gas, these generators use Proton 
OnSite’s patented Proton Exchange Membrane (PEM) electrolysis technology to produce gas 
at +99.99995 percent purity without the need for high-pressure liquid hydrogen tanks, or com-
pressed gas storage. It’s the safe, cost-effective solution for any lab.

A Complete Hydrogen Solution 

Many lab managers understand the value 
of switching from delivered gas to an on-site 
hydrogen gas supply. On-site generation offers 
a pure, constant and safe supply of hydro-
gen gas as opposed to delivered cylinders. 
Lab managers in large facilities can avoid 
having to invest in numerous gas generators 
by installing a single, larger Proton OnSite 
hydrogen generator and plumbing it into 
each lab as a ‘lab server’. That way they can 
receive a stream of gas at the flick of a switch, 
anywhere in the building.

A Unique Proposition

Proton OnSite’s large PEM electrolyzers are 
the only generators in the laboratory market 
with the ability to run as a Lab Server. One 
S-Series hydrogen generator can supply up to 
200 GC units with ultra high-purity hydrogen 
gas that can be maintained and managed 
from a single source. Proton OnSite’s technol-
ogy can also ensure that pressure, flow and 
purity are constant throughout the building, 
and can be monitored at all times.

Safety First

Ensuring safety is paramount for a facility that 
deals with thousands of liters of hydrogen 
gas each day, considering a single hydro-
gen cylinder storing 6,300 liters of gas has 
the explosive potential of 35 lbs of TNT. By 
replacing cylinders with a single centralized 
Proton OnSite hydrogen gas generator that 
only produces gas when necessary and has a 
limited capacity, labs can dramatically reduce 
both the explosive potential and the amount 
of time and money spent handling heavy, 
dangerous cylinders.

Making the Helium  
Switch Make Sense

Most laboratories face a future with a less reli-
able, more expensive helium gas supply. Yet, 
hydrogen is quickly becoming less expensive 
than helium and is a more efficient carrier 
gas. The lab server solution allows large labs 
to switch while providing their practitioners 
with a carrier gas that offers superior, cost-ef-
fective results. A Proton OnSite hydrogen gas 
lab server can be installed into a large facility 
in hours and require minimal maintenance. 

Proton OnSite S-Series  
Hydrogen Generator

The Proton OnSite S-Series hydrogen gener-
ation systems produce up to 18.8 slpm of 
ultra-high purity hydrogen gas for multiple GC 
systems. A single S-Series hydrogen generator, 
when installed into a large lab’s gas systems, 
can serve numerous floors and rooms with 
a constant, pure stream of hydrogen gas at 
the flick of a switch. Proton OnSite’s compact 
S-Series hydrogen generator produces the 
equivalent of four cylinders of better-than-ultra 
high purity grade hydrogen every day- helping 
many industries eliminate the cost associated 
with delivered gas. 

http://www.labmanager.com
http://www.protononsite.com
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PRE-OWNED EQUIPMENT MARKETPLACE 

8200 Bessemer Ave., Cleveland, OH 44127

216-271-3500
www.fedequip.com 
pharmaceuticals@fedequip.com

Equipment Solutions for 
Pharmaceutical, Laboratory,  
and Research Industries
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Run Your Lab Like a New Business  
There has been much discussion lately about the “future of  work.” Not sticking with 
one job for a lifetime, flexible work arrangements, and shifting work-life priorities 
are a part of  that discussion. Our January/February cover story will examine the 
effect these trends are having on the scientific community. 

1 2 3

1 Celebrating Bats
In honor of  BatWeek and Halloween, we 
outlined some recent discoveries about bats 
that may make them a little less scary. Per-
haps the most frightening thing researchers 
have discovered about these winged mam-
mals is that there may soon be none left in 
North America, thanks to the ravages of  
white-nose syndrome. 

Read more at  LabManager.com/bat-facts

2 Trending on Social Media: 
PCR: What Has Changed and 
What Hasn’t?
As of  Nov. 16, Lab Manager’s top November issue 
article posted to Facebook was our Life Science 
Ask the Expert piece, featuring world-renowned 
PCR expert Dr. Stephen Bustin. The article, in 
which Dr. Bustin discusses the persisting problem 
of  lack of  transparency and reliability in current 
PCR data, had received the most engagement on 
Facebook of  any other article from the issue.

Read more at LabManager.com/PCRtrends

3 Most Popular Webinar
Last month’s top webinar on LabManager.
com—with 686 registrants—was “Make 
No Mistake: The Three Components of  
Decision Making,” presented by Annette 
Dubrouillet. This presentation shared how 
to make good decisions and avoid bad ones. 
Though it ran Nov. 4, you can still catch it 
on demand at the link below.

Read more at LabManager.com/no-mistakes

We look back at our web content since the November issue and look forward to what’s in store for the upcoming January/February issue.
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SPP speed. USLC® resolution.
A new species of column.
• Drastically faster analysis times.
• Substantially improved resolution.
• Increased sample throughput with existing instrumentation.
• Dependable reproducibility.

Choose Raptor™ SPP LC columns for all of your valued assays to experience 
Selectivity Accelerated. 
www.restek.com/raptor

www.restek.com/raptor
Pure Chromatography
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