
December
2017

Volume 12 • Number 11

LabManager.com

The Automated Lab
LESSONS LEARNED FROM THOSE WHO HAVE MADE THE
LEAP FROM MANUAL TO AUTOMATED PROCESSES

Leading Through Conflict
The Chemistry of Wine

Simplify Sample Management with

Access™ DRS and Echo® Liquid Handlers
Visit us at SLAS 2018 (San Diego) and learn how the newest development in sample management assures sample integrity,
improves data quality, and reduces running costs throughout the process. In collaboration with Brooks Life Sciences and
Titian Software, Labcyte is introducing the Access™ Dual Robot System (DRS) for sample management, seamlessly integrating
Echo® Liquid Handlers and acoustic tubes to eliminate the need for intermediary-plate libraries. The simplified process supports
miniaturization starting at sample storage, avoids the impact of microplate freeze-thaw cycles, eliminates the need for tip-based
liquid handling, and improves overall reliability of sample management workflows.

For more information, visit www.labcyte.com/slas2018.

© 2017 LABCYTE INC. All rights reserved. Labcyte®, Echo®, and the Labcyte logo are
registered trademarks or trademarks of Labcyte Inc., in the U.S. and/or other countries.

NUMBER ONE FOR: DEPENDABILITY
DATA INTEGRITY
EASE OF USE

No other name is as trusted as BioTek to bring you
affordability without compromising performance.
Learn more. Visit www.biotek.com/readerwasher.

ISO certified and FDA registered for highest quality standards.

contents
December 2017

LabManager.com

10

32

18

24

feature
10

The Automated Lab
Lessons learned from those who have made the leap from

18

technology
32

The Lab of Tomorrow

manual to automated processes.

Greater automation, outsourcing, the cloud, AI, ioT,
and much more ahead.

Erica Tennenhouse

Laurence Painell

business management

health & safety

Laboratory Transition Planning
Tips for a successful laboratory clean-out and relocation.
Stephen J. Mooney

36

Falls, Electrical Shock, and High
Decibel Levels, Oh My!
Avoiding common physical hazards in the lab.
Vince McLeod

leadership & staffing
24

Leading Through Conflict

Finding win/win solutions that improve relationships
and work processes.
Scott D. Hanton

4

Lab Manager

December 2017

LabManager.com

HOW OFTEN DO YOU THINK ABOUT YOUR
BENCHTOP CENTRIFUGE?

That’s what we thought
Introducing the Avanti J-15 Series of High Performance Benchtop
Centrifuges. Let them run and forget about them.
We incorporated technology from
our Ultracentrifuge product line to
continuously monitor and fine-tune
speed with consistent speed and
temperature, the Avanti J-15 Series
ensures you’ll get the same result
every time, requiring less attention
on your part, so you can focus on
the things that matter to you.
Meet the Avanti J-15 Series at info.beckmancoulter.com/AvantiJ15

Not intended or validated for use in the diagnosis of disease or other conditions. © 2017 Beckman Coulter, Inc.
All rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks
mentioned herein are trademarks or registered trademarks of Beckman Coulter, Inc. in the United States and
other countries.
For Beckman Coulter’s worldwide office locations and phone numbers, please visit “Contact Us” at beckman.com
CENT-2801ADV07.17

December 2017

laboratory product reports
LabManager.com

Linda

THE ADVENTURES OF LINDA
You may have noticed a new Linda the Lab Manager
offering in recent issues—comics. Launched along
with our Ask Linda advice column, these comics present lab management advice as well as tips for using,
maintaining, and replacing common laboratory equipment. We hope you find them both entertaining and
informative. We now also have a Comics section on
our website where you can find out about the latest
adventures in Linda’s lab: http://www.labmanager.
com/tag/Comics. Feel free to share these comics with
colleagues or print them out and paste them on your
lab’s walls or instruments! As we move toward 2018,
the plan is to continue to expand upon our Linda the
Lab Manager content, alongside our more “serious”
lab management and technology-focused articles,
infographics, eBooks, and webinars. Happy holidays
and all the best for the New Year.
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editor’s note

forewarned is forearmed
Anyone who has gone through the process of switching from manual to
automated laboratory processes already knows the challenges and that
the tricky part is making the right decisions before the switch takes place.
For that, as with most things, forewarned is forearmed. In this month’s
cover story author Erica Tennenhouse speaks to a handful of lab professionals who have successfully navigated that passage, including the vice
president of a university hospital lab, co-director of a high-throughput
screening operation, and director of a clinical microbiology lab. For
each, the decision to automate was dictated by their particular business
and research goals, but all agree that proper planning, the right leadership, and a shift in thinking are key. “It’s not simply employing a robot
to do the steps a human does, but taking a holistic view of the entire
process and optimizing it for an automated approach.”
According to author Laurence Painell in this month’s technology article,
“The Lab of Tomorrow” (page 32), automation is just one part of what
will determine successful research facilities in the future. Looking five and
ten years ahead, Painell predicts that the increased importance of data
and improved access to it will be critical in taking advantage of future
technologies, such as semantic searches, artificial intelligence, and machine learning. “With access to the right data, organizations could benefit
from simple, timesaving services—helping scientists avoid rabbit holes
and dead ends by giving them the right information at the right time.”
The right information at the right time is also what’s needed when
making a laboratory move—whether to the other side of your building
or the other side of town. This month’s Business Management article,
“Laboratory Transition Planning” (page 18), argues that the sensitive and
important task of relocating a lab requires the help of planners and move
managers. “A typical laboratory relocation can take four to six months of
planning and is best handled by outsourcing to lab relocation specialists

In this month’s Lab Less Ordinary (page 14), Rachel Muenz talks to Dr.
Mariah Hahn at the Rensselaer Polytechnic Institute, whose lab is tasked
with creating disease models to screen potential therapeutics and designing
materials to help organs and tissues repair themselves. In addition to funding
challenges, Dr. Hahn discusses dealing with conflict between lab members,
something for which she was unprepared. “I’ve had fights between lab members, all the [same interpersonal issues] you have in companies,” she says.
Which brings us to this month’s Leadership & Staffing article, “Leading Through Conflict” (page 24), in which author Scott Hanton makes
the case that conflict among staff should not be seen as a negative
problem or something to be avoided, but rather as a tool for finding
better outcomes and reinforcing positive relationships between people.
“By using a more positive approach to conflict, keeping an open mind,
using my hard-won listening skills, and seeking win/win outcomes,
one can use conflict, not as a means of harming the other person, but
as a means of improving relationships and work processes.”
Wishing you a happy and conflict-free holiday season!
Best,
Pam

Pamela Ahlberg
Editor-in-Chief
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whose expertise can minimize the impact of moving on the laboratory’s
scientific mission and productivity,” says author Stephen Mooney. In addition to best-practice recommendations, we also include a sidebar featuring
a detailed timeline of key activities to ensure a smooth lab transition.
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The Automated Lab
LESSONS LEARNED FROM THOSE WHO HAVE
MADE THE LEAP FROM MANUAL TO AUTOMATED
PROCESSES By Erica Tennenhouse, PhD

J

ust as Henry Ford applied automation to car manufacturing and the McDonald brothers introduced
automation to fast food, laboratory science is currently undergoing its own automation revolution. And just as
it did for the car and fast-food industries, this push toward
automation is changing the way laboratories do business.
Countless processes—from the highly complex to the
simple and routine—are amenable to automation. Clinical diagnostics, food safety, and synthetic biology are just
a few of the disciplines where automation is already in
high demand, and numerous others are beginning to follow suit. The shift is not without its challenges, but with
proper management and foresight, labs in both industry
and academia are reaping the benefits of automation.

Barcode reader on the automated line at UAB. (Image credit: UAB)
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Many reasons to automate
“It’s often simply more time- and cost-effective to automate, especially when throughput is needed,” says Mary
Blair, scientific leader of NGS at Hamilton Robotics (Reno,
NV). Predictably, some of the earliest adopters of automation have been high-throughput screening and sample
management labs, according to Ian Yates, senior marketing
manager for lab automation at Thermo Fisher Scientific
(Waltham, MA). “However, as the laboratory automation
industry has matured and the benefits of automation have
proven to be greater than just speed, the breadth of labs
looking to automate has increased dramatically,” he says.
For UAB Hospital in Birmingham, Alabama, which invested $6.8 million in an automated lab that opened last
year, the newly automated process improved the quality
of their testing services. In order to process samples on
the new instruments and line, the hospital was required
to start bar coding their specimens. Sherry Polhill, associate vice president of UAB Hospital lab, respiratory
care, and pulmonary function areas, recalls that prior to
automation, none of the nursing units in the hospital
used bar-coded tubes. “We’re an over 1,000-bed hospital,
so that process alone to get every floor and unit bar code
compliant took us over a year to do,” she says. “But that’s
added quality because you no longer have to wonder if
samples were collected correctly.”
LabManager.com
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Ergonomics is another area that can benefit from lab
automation. Companies and core labs are increasingly
focused on ergonomics because repetitive stress and
strain from certain manual tasks, such as pipetting, can
take a toll on employee productivity and well-being.
“Automation takes over those more mundane tasks to
eliminate the risk of repetitive injuries and also to free
users to focus on other tasks,” says Blair.
According to Louis Scampavia, co-director of the
high-throughput screening lead identification division at
The Scripps Research Institute in Florida, lab automation is not only beneficial—in many cases, it is indispensible. “There are tasks that are just not suitable for
people to do because they involve such small, high-density plates,” he says. A combination of automation and
miniaturization has enabled these types of processes to
be carried out routinely in Scampavia’s laboratory.

Simpler Safer

Bumpy roads
Lab automation is bringing positive change to a wide
range of disciplines, but it is not without its challenges. The
task of automating can be particularly daunting for labs that
are navigating uncharted territory. Richard Thomson, the
director of clinical microbiology laboratories at NorthShore
Research Institute in Evanston, Illinois, had the first lab in
the U.S. to apply automation to bacteriology. For Thomson,
the initial challenge was convincing the staff that doing away
with manual processes was a good idea. “Microbiology is a
very manual science—probably the least automated of just
about all the laboratories in pathology—and some people
felt it would never be able to be automated,” he says. But the
leaders were convinced that automation was the way to go.
The switch didn’t happen quickly. “It took about six
months to get all of the bugs out of the system,” says
Thomson. For instance, for a time, when the automated

Erlab’s Chemical Filtration Ecosystem
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The most advanced
filtration available
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system attempted to pull the lid off a petri dish, it would
pick up the base of the dish as well. Then there was the
task of training the technologists to use the new, highly
computerized instrumentation. As might be expected,
the learning curves broke down into age brackets. “Those
that learned in a week or two were all in their 30s, those
that took a couple of months were in their 50s, and those
that took a year were in their 60s,” he says.

profitable, you have to be able to reduce labor,” she says.
That’s because the greatest cost of running a project—
between 70 and 80 percent, according to Scampavia—is
associated with staffing. “If you can get more productivity from the people or it takes fewer people to get the job
done, then that becomes a measure of ROI,” he says.
There may be other, less direct means of paying off
an automated instrument. For example, Thomson’s lab
calculated the extent to which automation reduced the
turnaround time for results to come in, which served to
shorten the length of stay for patients waiting for bacteriology lab tests. The shortened visits translated to hundreds of thousands of dollars in savings. Nonetheless, it
was still the fact that the new instrument enabled the lab
to cut about 20 percent of its workforce that Thomson
used as his primary justification for the purchase.

Win-win

Petri dishes moving along an automated track (Image courtesy
of the microbiology lab at NorthShore University HealthSystem)
Even the space allocated to the automated instruments
can pose a challenge, as Polhill can attest. She notes that
it is easier to create a new space from scratch than it is
to renovate an existing one. If the infrastructure of the
building is old, then factors like the condition of plumbing and electrical boxes and even how much weight
the floor can support all must be evaluated. “If you’re
building a new house, you put in the specs up front, but
if you’re renovating an older home, you usually have to
redo something,” she says, “and we had to redo a lot.”

Finding success
Yates advises that a critical first step when considering
lab automation is to define what constitutes a successful
implementation. “Is success a solution that delivers extra
capacity or that increases data quality or that frees up lab
staff or all of these?”
There may be multiple ways to measure success, but
from a financial perspective, labs spending considerable amounts on automation all seek a return on their
investment. Polhill believes that attaining the coveted
ROI comes down to a single factor: labor. “To make it
12

Lab Manager

December 2017

Reduction in labor is an unavoidable consequence of
lab automation, but it does not always mean job loss. Years
before the automated lab at UAB Hospital materialized,
Polhill began developing other businesses to launch as
soon as the automation went live. This strategy enabled
the hospital to repurpose trained staff members who were
already familiar with the culture, the language, and the patients for positions in new or growing businesses, like the
hospital’s lab medicine customer service area, a diagnostic
molecular lab, and a drug confirmation lab.
When automation opens up new and more challenging roles, it is often a boon to both the business and the
staff. “Using smaller, user-friendly systems to automate
routine, tedious tasks can not only enhance reproducibility and eliminate user error,” says Stephanie Franco,
a technical product manager at BrandTech Scientific
(Essex, CT), “but it can also boost morale and productivity by freeing up your scientists to do science instead of
the drudgery of being a human doing robot things.”

The right vendor
After the decision to implement automation has been
made and goals have been narrowed down, a vendor
must be chosen. The key, according to Scampavia, is to
look beyond the instrumentation itself. “Look a little
deeper at what vendors have to offer in terms of software and support,” he says, noting that people planning
an automation project are sometimes “penny wise and
LabManager.com
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pound foolish”—they focus on how little they can
pay for the hardware without considering what support they will require in order to be productive.
Automation, says Blair, is a long-term commitment, so
it is important to be comfortable with the product you
choose. To that end, she recommends taking a proactive
approach with potential vendors. “Bring them in for
software demos, work one-on-one with them to personalize your automation solution, and ask about training
and post-installation service and support.”

“Look a little deeper at what
vendors have to offer in terms
of software and support.”
Words to the wise
Converting a manual process into an automated one
requires a shift in thinking, according to Yates. “It’s
not simply employing a robot to do the steps a human
does, but taking a holistic view of the entire process
and optimizing it for an automated approach.”
Getting outside perspectives can help guide a lab’s
vision for automation and also uncover potential snags
before they appear. “Get some consultants or people
you can call and feel comfortable with,” Polhill advises.
Bringing to the table experts who have already been
through the process is especially critical for those who
have never implemented automation before.
Thomson attributes his laboratory’s success with
automation to leadership. “We trained people well,
and the leaders were able to keep people focused on
the benefits of automation down the road.” He recalls there was a stretch of time, before the automation was running smoothly, when the lab members
could have easily gotten discouraged and reverted
to the old methods. “If you don’t have the right
leadership and the lab is not open to experimentation and trial, you’ll never get there,” he says.
“My recommendation is to have an open mind
and let the automation help you do it better.”
Erica Tennenhouse, scientific content editor for Lab
Manager, can be reached at etennenhouse@labmanager.com
or 647-500-7039.

labs less ordinary

The Hahn
Tissue Lab

CREATING DISEASE MODELS
AND BIOMATERIALS FOR
REGENERATIVE MEDICINE
by Rachel Muenz

D

espite its size, Dr. Mariah Hahn’s lab at Rensselaer
Polytechnic Institute is an important part of the
broader tissue-engineering research community. The
lab has two main goals: creating disease models to more effectively screen potential therapeutics before they are tested
in small animals and designing better materials to help organs
and tissues repair themselves following injury or scarring.
“Our lab is heavily cell culture based. Essentially, we
grow cells extracted from human or animal tissue, place
them on various biomaterials, and then examine what the
cells do in terms of repair or regeneration,” Hahn says.
“Or, in the case of disease models,
we try to create a cell-biomaterial
system that will mimic the disease,
and then we ask how various drugs
or therapeutics affect the cells.”
While Hahn doesn’t see her lab
as unique in the tissue engineering
world, she admits it is unusual for a
lab with five staff members—four
graduate students and one postdoc—to focus on three
different tissues—bone, vocal fold, and vascular. However,
she explains the three areas aren’t that different, as each
of these tissues has a core mechanical function. Bone that
is too brittle or soft doesn’t function properly, and blood
vessels don’t burst during exercise due to their remarkable
strength, yet they are pliable enough to readily bend and
twist with the body. Vocal folds allow us to speak because
they are able to move back and forth very rapidly. Scarred
vocal folds are too dense and stiff to function properly,
leading to a raspy voice or a complete loss of speech.

 While Dr. Hahn's lab is small, employing only five researchers, its work
is broad for the field, touching on bone, vocal fold, and vascular tissue.
All photos by Rensselaer: Mark McCarty

In the area of bone, the Hahn Tissue Lab is collaborating with Texas A&M University on the creation of a shape
memory polymer foam that helps heal skull injuries or
defects. Her lab is testing different formulations of the foam
in vitro to identify the most promising materials before the
Texas A&M team tests the foam in small animals. Hahn’s lab
is also working on building an in vitro model of osteoarthritis.
With vascular tissue—blood vessels—Hahn’s lab is focused
on improving the synthetic material
currently used for the vascular grafts
in many heart patients requiring a
bypass procedure. While the preferred material source for vascular
grafts is the patient’s own blood
vessels, many patients will require
synthetic grafts, which often fail after
five to 10 years, Hahn explains.
“Although there are several reasons for synthetic graft
failure, one of the key issues relates back to the complex
mechanical properties of arteries and the challenge of
matching those properties with a synthetic material,” she
says. “That’s one of the reasons why current synthetic
grafts fail—they’re strong, but they’re too stiff, and that
causes a lot of problems.”
Issues with vocal folds, on the other hand, are often
seen in so-called voice professionals—singers, teachers,
executives, or other individuals who must regularly exert
themselves vocally. They are also seen in smokers, whose

“There is a lot of good
science that is currently
not getting funded.”

14

Lab Manager

December 2017

LabManager.com

rotary evaporation best practices

Rotary Evaporation
Best Practices
Rotary Evaporation Best Practices
Rotary
Evaporators

3

2
4

1

Commencing a Rotary Evaporation
1. Turn on the chiller and allow the temperature to
reach set point.

Rotary evaporators are common laboratory
instruments, found in virtually every organic laboratory,
and are used to remove or isolate components of
reaction mixtures based on differences in their
boiling points. This is often done after a separation
or extraction process. During rotary evaporation, the
solvent is removed under vacuum and then trapped by
the condenser and collected for reuse or disposal.
1

2. Turn on the water bath. Allow bath to reach set
point prior to beginning evaporation.
3. Secure your evaporation flask with Keck clamps.
Unless you are very confident, don’t rely on the
vacuum to hold your flask.

Most rotary evaporators have
4 major components:

4. Begin flask rotation. It should spin fast enough to
create an even coating on the inner surface of
the flask.

3

1. Heating bath

5. Turn on the vacuum pump, close the stopcock on
the condenser, and allow the sample to spin under
vacuum for approximately 1 minute. The sample will
likely start to boil—if the sample begins to bump
or boil violently, vent the system and adjust the
vacuum set point.
6. Once boiling has ceased, and solvent is collecting in
the solvent trap, lower the flask about halfway into
the heating bath.
7. The process is best controlled by adjusting the
vacuum, due to the pump’s ability to respond quickly
and accurately.

2. Rotary Drive
3. Condenser
4. Solvent Collection
Flask

2

Set-up
1. Select a flask that accommodates roughly
twice the starting volume
2. Select a bump trap to reduce the likelihood of
sample loss with bumping or violent boiling. Better
yet, consider using a vacuum pump system.
(see “To Avoid Bumping” in Tips & Tricks)

3. Select and attach a vacuum pump capable of
reaching your desired vacuum level and that is
compatible with your specific solvent vapors.
4. Select the proper temperature for your water bath—
lower temperatures make for a slower process but
reduce the likelihood of bumping or damage to your
sample due to overheating.

TIPS & TRICKS
To Avoid Bumping

• Don’t overfill your flasks. Less than 50% full is best.
• Faster spin rates often help to prevent bumping .
• The difference in bath temperature and coolant
temperature should be ~40 - 60°C.
• Use moderate bath temperature —too high will
cause excessively fast evaporation and can damage
some samples.
• Consider a vacuum system that allows for accurate
adjustment of system pressures, thus reducing the
likelihood of bumping and increasing solvent recovery.
Better yet, use a vacuum system that automatically
senses solvent vapor pressures, which eliminates
bumping by not overshooting the optimum vacuum level.
To Thoroughly Dry a Sample

Solvent

Boiling Point
(760 torr)

Freezing Point
(40 torr)

Acetonitrile

81.8 °C

7.7 °C

Diethyl Ether

34.6 °C

-27.7°C

4

Halting a Rotary
Evaporation
1. Raise the flask from the heating bath.

Ethanol

78.4 °C

19 °C

2. Open the stopcock on the condenser to vent
the system to the atmosphere.

Ethyl Acetate

77.1 °C

9.1 °C

3. Turn off rotation.

Hexane

68.7 °C

-2.3 °C

4. Turn off the vacuum supply.
5. Remove the evaporation flask; remove and empty
the solvent collection flask.

Heptane

98.4 °C

22.3 °C

Methanol

64.7 °C

5.0 °C

Water

100 °C

0 °C

6. Turn off water bath and chiller (unless you are
starting a new evaporation).

• Once you have removed the majority of a solvent,
empty the collection flask. Reattach and continue
with the evaporation.
To Prevent Implosion

• Inspect all your glassware prior to use.
• Don’t use round-bottomed flasks with visible cracks or
star-cracks.
To Manage Dangerous Solvents/
Reagents

• Acids and chlorinated solvents are dangerous when
inhaled. Be aware that for highly volatile liquids not all
of the solvent removed may be condensed in the traps.
Try venting through a fume hood if possible or attach a
suitable scrubber.

• Be aware of potentially reactive solvent combinations.
Thionyl chloride is a good example. Rather than dealing with
a stream of HCl and sulfur dioxide gas when it reacts with
water—search for a better alternative for this extraction.
• Remote control of rotary evaporator and vacuum pump
operation provides an additional level of safety when
using a fume hood with closed sash.
To Save the Environment

• Avoid using a water aspirator as your vacuum source.
Harmful solvent vapors can be pulled down the drain
with the water. In addition, the continuous full-stream
wastes a significant amount of water.
• Oil-using vacuum pumps, such as rotary vane, require the
disposal of solvent-contaminated oil.
• Select an oil-free vacuum pump as the most
environmentally-friendly option.
To Keep Your Lab-Mates Happy

• If your solution bumps into the bump trap or beyond
—immediately clean all affected components—don’t
leave it for others to do. Also, if you continue to use the
rotary evaporator after it has bumped, you risk fusing the
glassware joints together with dried product.
• When you are done, empty the collection flask. Leaving
unknown solvents for the next user to deal with is
unkind and unsafe. Also, leaving organic solvents in the
collection flask will degrade components in the rotary
mechanism over time.
• Use only clean, deionized water in the water bath, and
if the water bath is scummy—change it. Not only is it
good practice to keep your equipment clean, you’ll thank
yourself the next time you drop your flask in the bath.

www.knfusa.com
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labs less ordinary

1.

3.

2.

1. In one research project, the lab is testing different formulations for a
foam that can replace missing bone tissue. The foam is easily shaped
to fit the gap, and serves as a scaffold for new bone cells to repopulate
the area. 2. Mariah Hahn sees a new role for the lab in studying the effects of inflammation on tissue disease and regeneration. Inflammation
is implicated in many chronic diseases. 3. In her tissue engineering
lab, Hahn’s research develops accurate disease models and materials
to help the body repair itself.

habit weakens these tissues, making them more susceptible to damage and scarring over time, as well as in neckand throat-cancer patients who have radiation treatment.
Hahn’s lab is working on ways to design materials that
can be injected into scarred vocal folds to soften the scar
and allow new functional tissue to form.
Looking ahead, the lab plans
to focus more on the effect of
inflammation on both tissue disease and regeneration, as many
diseases have a key inflammatory component, Hahn says. That
will involve a continued strong
focus on in vitro disease models
so that more effective drugs or
therapeutics can be rapidly evaluated and refined.
“My movement into that area is also driven by my own
personal experiences,” Hahn explains. “I have a child with
severe disabilities [that] are known to have a substantial
inflammatory component. Basically, his body is attacking
itself—doctors can’t stop the disease progression with

their current tools. What I see is that there are huge unanswered questions in the chronic inflammatory diseases
that are debilitating many people, not just my son. I
would find it deeply meaningful to contribute to helping
find solutions in this area.”
Apart from the challenges of the research itself, Hahn,
like many other scientists, must
continually seek funding to
support her work. She must also
manage and guide the researchers in her lab. She says the first
issue has become increasingly
more challenging over the past
10 to 15 years, with federal
funding having stayed essentially flat for over a decade—despite the increasing number
of researchers—coupled with the budget cuts associated
with sequestration.
“I understand, of course, that we as a society want
only good science to be funded, but there is a lot of good
science that is currently not getting funded,” Hahn says.

“What I love most about my
work are the interactions I
have with my students.”
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a primary research focus. Being a manager means helping graduate students make that transition as well as dealing with conflicts
between lab members. “I’ve had fights between lab members, all the
[same interpersonal issues] you have in companies,” she says.
In spite of those issues, Hahn is quick to say how much she
loves her job and how proud she is of her students and staff
and the high quality of work they do. She is also grateful for the
funding she receives for her research, and she tries to instill the
same recognition in her students and staff.
“I like to remind myself very frequently that the funding I
receive is not really mine; it’s the taxpayers’,” Hahn says. “I’m not
trying to be preachy; it’s the truth. For instance, although salary is
a common complaint of graduate students, their tuition and stipend are paid for by government grants funded by taxpayers. They
are being paid to get a degree—what a wonderful privilege.”
“What I love most about my work are the interactions I have with
my students and just becoming a better person and a better scientist
because of them and watching them become better scientists and,
hopefully, also better people,” she says. “It’s a real blessing.”
Rachel Muenz, associate editor for Lab Manager, can be reached at
rachelm@labmanager.com or 888-781-0328, x233.
“This situation is going to have repercussions for our country as a scientific leader.”
Adding to that challenge are the rising
costs of living, grad student salaries, and
supplies such as reagents. For example, the
cost of one 500 milliliter bottle of a reagent
Hahn’s lab uses often—certified fetal bovine
serum of US origin—has gone from $150
to $700 in the past 12 years. Tackling these
increasing costs means more time writing
grants to get funding, Hahn says.
Being a manager, something that many researchers struggle with, is another challenge
for Hahn. It’s her grad students and staff
who do the lab work, while she must train,
manage, and guide the students to be the
best scientists they can be.
“You have to be a manager when you’ve had
almost no training in being a manager,” she
says. “We as scientists are trained to perform
and design experiments to rigorously test
scientific hypotheses.” She adds that many
graduate students initially still expect to have
the same holiday schedule and focus on classes
as undergrads do, when in reality being a
grad student is essentially a full-time job with
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LABORATORY
TRANSITION
PLANNING
THE DEVIL IS IN THE DETAILS
By Stephen J. Mooney

W

hether you are expanding into a new space, renovating, moving operations, consolidating laboratories, or decommissioning a facility, laboratory
clean-out and relocation can be complicated and costly, and
the stakes are very high; your research is your life’s work, and
it is irreplaceable. When relocating a laboratory, every detail is
critical. As a result, many laboratories are including transition
planners and move managers on their projects.

Context + value
Laboratories are relocated for many reasons: growth of program, funding changes, or renovation of the building where
the laboratory is located. Planning the transition and move of
a laboratory and its associated equipment is just as critical as
designing the actual laboratory space itself. A typical laboratory relocation can take four to six months of planning before
a single piece of equipment is moved. When you engage a lab
transition planner to manage your move, your laboratory personnel can focus on their research while experts plan, prepare,
and manage the logistical needs specific to the move.

Challenges
One of the most significant challenges in laboratory transitions is fully understanding the environment the laboratory will be moving into. Identifying the future location of
shared equipment and ensuring that the proper mechanical,
electrical, and plumbing infrastructure is in place must be
clarified early on in the transition process. When you are
relocating a cryogenic freezer with a decade’s worth of
research, something as trivial as the length of a refrigerator
or freezer cord could be the difference between successfully
relocating the specimens and losing years of data (Photo 1).
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Photo 1
Maintaining the integrity of ongoing research is one of
the biggest challenges in laboratory relocations. It is important for the transition planner to gain the trust of the research
investigator and the lab manager by meeting with them and
their team to fully understand the nature of the research in
order to develop a plan to relocate it safely and efficiently.
Many times it involves providing specialized climate- and
humidity-controlled environments for relocating live specimens such as cells, flies, mice, worms, or other animals.

Key considerations
Every research lab sets up core equipment unique to
their research. Sometimes the equipment is used across the
facility or even off-site at multiple institutions. The equipment could include machines needed for tissue culture,
incubators that grow cells, and biosafety cabinets. When
planning a move, it is critical to consider all the equipment
being used, not just the equipment in a specific lab.
LabManager.com
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No one wants to move to a smaller lab space, but that
is a fact of life with grant-funded research if grants are
not renewed. No one wants to give up equipment or
bench space. On the flip side, when a large research grant
has been awarded, often multiple moves may be required
before contiguous space is available. It is often difficult
to find large enough temporary or “swing” space. This is
especially frustrating for the researchers involved, as it
requires moving more than once.
Lab transition planning requires ongoing monitoring
and reassessment. Often a lab move will be planned
and issues are uncovered when the move begins—for
example, the lab manager on a recent move ordered new
equipment and did not inform the move team. When it
was delivered, much of the equipment in the lab had to
be relocated to accommodate the new equipment.

Solutions
When undertaking a major laboratory relocation, proper
planning can make the difference between a successful
move and a disaster. Laboratory relocation is never routine.
No two laboratories are alike, and they all have specific
challenges that should be approached with care when attempting relocation. Below are some best-practice recommendations when relocating a laboratory into a new facility.

you have a large staff. Begin by meeting with your move
committee and determine key dates in the move process
to disseminate to the remainder of the staff. Establish a
regular schedule of move meetings to keep everyone in
the loop and to address issues as they arise.

2. Cold-storage transport is a delicate matter.
Many laboratories contain items, samples, or substances
that must be kept in cold storage. For some of these items,
it is not enough to simply move them in a truck with a
freezer. Many items in laboratories have exact temperature ranges and requirements. To maintain the integrity
of ongoing research during the move, it is important to
put the proper cold-storage transport procedures in place.
We recommend identifying a spare backup freezer in
case something happens to the one being moved. We also
recommend having dry ice on hand the day of the move.

3. Standard moving companies cannot handle
sensitive equipment.
Many laboratories contain very sensitive equipment that
can be very fragile and quite expensive. Many types of equipment require very difficult calibration procedures. It is simply
a matter of common sense that you should spend the extra
money to have a qualified company move this equipment
without damaging it. This minor investment in protecting
your equipment can save countless staff hours in the long run.

4. Pay special attention to chain of custody during
relocation.
When planning the relocation of a laboratory, one
must consider the transport of any items that require
chain-of-custody documentation. This is a very common procedure in laboratories that handle evidence for
law-enforcement agencies, but other types of laboratories may have chain-of-custody considerations as well.
It may be necessary to arrange an escort to maintain the
chain of custody for certain items during relocation.

5. Hazardous materials require special permits.

1. Identify your internal team.
The first step is to determine who will be involved with
the move. It is important to involve all staff in the move
process, but utilizing key persons within your organization to act as move captains can be helpful, particularly if
20
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Most laboratories contain an array of items where
substances are classified as hazardous materials by the
Department of Transportation. It is important to consult
authorities in order to obtain information about the legality
of transporting the materials for your laboratory. In addition
to the legal considerations of hazardous materials, there are
safety considerations. Steps should be taken to ensure public
safety when transporting potentially dangerous items.
LabManager.com
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6. Live animals are a special consideration.

Get to Know
Metrohm

Transporting live animals entails a unique set of challenges. Live
animals need food and water, and they must be cared for during a
lengthy transport. Most laboratories use hanging water bottles to
provide their animals with water. These bottles invariably leak during
transport. This can soak an animal’s bedding and cause hypothermia
or even death. In addition to this, animals in laboratories are often part
of an experiment or scientific process. The animals themselves may
require chain-of-custody documentation or other provisions to ensure
the integrity of scientific research.

Titration

7. Contamination must be avoided.
The scientific output of any laboratory is only as good as the care and
accuracy put into it. When relocating your laboratory, you must ensure
that no items become cross-contaminated. Cross-contaminated items
may negatively affect the outcome of your research years in the future.

Ion Chromatography

8. Maintain instrumentation calibration.
Talk with the vendors and service companies that hold contracts on
your instrumentation to find out what the particulars are regarding
moves. Will they just calibrate/certify after the move, or do they need
to crate, move, and uncrate instruments in order to indemnify you and
guarantee your warranty?

Electrochemistry

Spectroscopy

Laboratory

Process

Find out more at
www.metrohmusa.com/technology

9. Plan your route.
It is important to consider the route of the move and whether
equipment will fit through doorways. When planning a recent move,
our team knew that an oversized cryotank would not fit through the
receiving door. We needed to find an alternative route, and we used an
elevator that was under construction and had the elevator crew hoist
the tank up the shaft (Photo 2).
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12. Comply with requirements of GMP environments.
In heavily regulated environments, such as for pharmaceutical manufacturing and testing, there is also a requisite need for compliance with GLP/GMP guidelines.
The need to meet regulatory compliance requirements
both before and after relocation requires appropriate
documentation and should be addressed in the early
phases of the lab relocation planning process.

Tools
Photo 2

10. Document equipment specifications.
Documenting the specifications of all the equipment (i.e.,
weight, dimensions, electrical connections, temperature and
humidity requirements, etc.) in binders and on the construction plans is a critical preparation step that easily saves
money. For example, make sure that the new table can hold
heavy benchtop equipment. If not, it becomes an expensive
problem the day of the move. An incorrect electrical plug is
expensive to fix on the day of a lab relocation.

11. Keep everyone informed.
Researchers love data and need to know not just the date
of the move but also the date when their equipment will no
longer be available. Decommissioning takes time, so make
sure you are aware of how long each piece of equipment will
take to move and place back in operation. Don’t overlook the
facilities managers in the building you are vacating and also
in the one you are moving into. They are involved in many
ways, from overseeing utilities connections/disconnections
to providing adequate staging areas for packing crates and
knowing when their loading docks will be needed.
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A lab transition plan requires a robust set of tools to
ensure a smooth implementation and transition. The
tools should be easy enough for anyone to use rather
than a complicated proprietary program that requires
extensive staff training. The tools should be able to
display real-time snapshots of activities and decisions
for the next day, for the next week, and for the coming
month. The transition planner should be able to provide
examples of the assessment tools, templates, checklists,
work plans, and the “to/from” reports they use. If they
are difficult to understand, it will make monitoring the
transition that much harder.

Summary
A typical laboratory relocation can take four to six
months of planning and is best handled by outsourcing to
lab relocation specialists whose expertise can minimize the
impact of moving on the laboratory’s scientific mission
and productivity. There is no question that moving is a
stressful experience for everyone involved. Although it is
important to plan and develop in advance the necessary
schedules and checklists related to the physical move, it is
equally important to consider the emotional component
of the move. A good lab relocation manager will take the
time to establish trust and respect with the entire team—
principal investigators, technicians, administrative personnel, and the move team. Moving is usually associated with
a new and exciting opportunity—taking the time to plan it
correctly will make it a much more enjoyable experience.
Stephen J. Mooney, PMP, MS is a vice president with Healthcare Building Solutions, Inc. With over 30 years of experience
in administration of complex construction programs including
numerous lab relocations, he has successfully provided a full
range of pre-construction and construction services to clients
throughout the United States, Middle East, Europe, and South
America. He may be reached at steve.mooney@hbsinc.com.

LabManager.com

business management

LAB RELOCATION TIMELINE
Every lab relocation offers a unique set of requirements and
parameters. Below is a timeline of key activities to ensure a
smooth lab transition.
Two to Three Months Before the Move;
• Tour existing and new lab space with your lab transition
planner and your architect.
• Develop equipment binders and review responsibility matrix.
• Dispose of old files, old chemicals, and old samples
(animal or human).
• Notify vendors, the mail room, and other relevant parties
that the lab has relocated.
• Secure keys and access to the new space.
• Identify who will pack the equipment and move it.
• Set a start date and timeframe.
• Establish timeline to shut down certain pieces to prepare for move.
• Send out RFP for specialist movers (chemical, equipment).
Two to Three Weeks Before the Move;
• Have move materials (boxes, tags) delivered to lab to be
relocated for packing to begin
• Begin labeling/tagging. While tagging may seem simple, it
is a critical step. Each piece of equipment gets a unique label
which identifies the name of the lab, the phase of the move,
and where it will be placed in the new space.
• The unique label corresponds to the plan, so movers can place
items quickly and the lab technicians can begin to set up.
• Tour new space to ensure connections are compatible with
incoming equipment.
• Identify move route for key equipment, checking door and
height/weight clearances.
Day of the Move;
• On the day of the move, hopefully everyone is packed and
the moving can begin.
• The chemical movers come in first and pack up the chemicals
in special containers.
• Then, the general mover comes in and packs things that
aren’t yet packed.
• The last thing we put on the truck are the freezers because
they need to be the first thing off, in order to be quickly put
in place and plugged in.
Post-Move Follow Up;
• Tour vacated lab to ensure all items have been moved.
• Coordinate calibration of equipment.
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LEADING THROUGH
CONFLICT
FINDING WIN/WIN SOLUTIONS THAT IMPROVE BOTH
RELATIONSHIPS AND WORK PROCESSES by Scott D. Hanton

M

ost people avoid conflict, thinking it to be
unpleasant, uncomfortable, and largely unnecessary. Unfortunately, when working closely with
people, some level of conflict is unavoidable. As laboratory managers, we need to use a constructive approach to
conflict to help us resolve issues between people and to find
better outcomes. One way to use unavoidable conflicts at
work is to see conflict as a tool for continuous improvement.

What is conflict to you?
My initial response to conflict was that it was something I
wanted to avoid. I thought that if I found the right balance
of respect, trust, and collaboration with the people around
me, I could avoid conflict altogether. Experience has taught
me that this approach was both naïve and impractical. I have
learned that it’s not conflict that I dislike, it is unresolved
conflict that bothers me. By using a more positive approach
to conflict, keeping an open mind, using my hard-won
listening skills, and seeking win/win outcomes, one can use
conflict, not as a means of harming the other person, but as
a means of improving relationships and work processes.
Conflict between individuals has many different sources. Two broad categories are substantive conflict and
affective conflict.1 Substantive conflict involves issues of
substance. It is often objective, and is driven by an issue
over facts. Affective conflict involves emotions, feelings,
or treatment within a relationship. It is often subjective,
and is always driven by feelings. As conflict arises, substantive conflicts can often develop affective traits.
Workplace conflict can arise from a large number of
different sources. The increasing pressures of time and
resources in the modern workplace set the stage for a
wide variety of conflicts, including:
24

Lab Manager

December 2017

• Scarce resources

• Difference in approach

• Increased pace

• Personality differences

• Change

• Lack of alignment

• Unclear roles

• Competition

• Teams/teammates

• Difficulty of the work

• Decreased security/stability

• Exclusion

• Uncertainty/changing goals

• Poor communication

As laboratory managers we need to develop strategies that
will help resolve the conflicts to realize the potential benefits
that conflict can bring. We need to advocate for confrontation
to identify and surface the conflict, so that it can be examined
and resolved. We need to avoid collusion that will enable unspoken agreement to deny or hide conflict. Collusion allows
bad habits and dysfunction to play out in the workplace.
In our positions as laboratory managers, we can always make
the conflicts in our groups or teams worse. Good managers
will work hard to use conflict resolution to make improvements. However, we have all probably seen or experienced the
following negative behaviors at some point in our careers:
• Personal attacks

• Loss of control

• Embarrassing others

• Arguments

• Wrong assumptions

• Poor planning

• Condescending behavior

• Poor listening

• Lack of personal
accountability

• Avoidance

• Unfair manipulations

• Focus on one outcome

• Defensive behavior

• Poor timing

• Overly emotional

A new view of conflict
To move from conflict as unwanted disruption to important element in improvement, we need to change our
views of conflict:2
LabManager.com
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From:

To:

• Disruption

• Outgrowth of diversity

• Negative

• Possibility to improve

• Battle

• Part of a healthy relationship

• Isolated

• Help clarify relationships

• Right v. Wrong

• About differences

• Good v. Evil

• Seeking a better result

To make this change, we need to monitor and (possibly)
change our behavior in and around conflict. We can model
and demonstrate constructive behaviors to enable more positive conflict outcomes, or we can fall back into non-supportive behaviors that will certainly make conflict issues worse.
Behaviors we want to learn, grow, and demonstrate include:
• Listening
• Engaging in healthy debate
• Doing what needs to be done
• Explaining benefits
• Explaining methods
• Seeking win/win
• Supporting the other person

“The increasing pressures of
time and resources in the modern
workplace set the stage for a wide
variety of conflicts.”
Non-supportive behaviors can lead to worsening
relationships and negative outcomes. Behaviors we
need to avoid and discard include:
• Anger
• Fear
• Impatience
• Lack of self-control
• Intolerance
• Avoidance
• Seeking to win for ourselves
• Passive-aggressiveness
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Of course, communication is vitally important in all
relationships. Misunderstanding driven by incomplete
communication is often a root cause of workplace conflict.
As laboratory managers, we can learn to communicate more
effectively and teach more effective communication techniques to our staff. Perhaps the most effective communication tool in our toolbox is active listening. We can prevent
miscommunication and the conflicts that arise from it by
ensuring the information we transmit is clear. By clarifying
receipt of the information, we can avoid such pitfalls as information loss, distortion, assumed understanding, information overload, incomplete definitions, and vagueness. If we
add an appreciation for difference to our communication
toolbox, we can also avoid miscommunication issues such
as delivering the message to the wrong person, asking the
wrong questions of the wrong person, personality-driven
differences, and stereotype issues.

A win/win approach to conflict
A much more powerful way to view workplace conflict is through the lens of win/win. The essence of
win/win is seeking outcomes that look positive to both
parties engaged in the conflict, and using the differences
between staff members to find winning outcomes. The
benefits of seeking win/win are many. Some of the
most important benefits include:
• Wise agreements are discovered
• Valid interests are addressed
• Conflicting issues are resolved
• The common good is served
• Time and energy are used efficiently
• Improvement occurs
At the very least, seeking win/win outcomes should
result in no further damage being inflicted on or by the
parties involved.
A win/win approach is possible, and it works. Here is
a basic recipe for addressing conflict in your laboratory
using win/win techniques:
• Be objective
 Keep the discussion around the facts. Keep it in
the realm of substantive conflict.
• Refuse to get defensive
 Recognize the power of reciprocity.3 Others will
often mirror our behavior. If we can stay positive
and open, the others involved may too. Just try
smiling during the conflict!
LabManager.com

analytical balance

DOWNLOAD THE FULL INFOGRAPHIC WWW.LABMANAGER.COM/8-BALANCE-TIPS

Analytical balances represent the most accurate weighing standard for general use. These
devices also excel at quantifying changes in mass as a result of certain processes such as
evaporation. In addition to purchasing a high-quality analytical balance, it is essential to
use and maintain your analytical balance correctly. Here are some best practices that
analytical balance users should follow to ensure accurate weighing.

1
8

Do not use aggressive
cleaning agents. Clean
with a mild soap, and
polish with a dry cloth.

2
Calibrate your balance at
the location where it will
be used. Re-calibrate on
a regular basis and any
time the balance is
moved.

Avoid touching the
sample pan with
bare hands by
wearing gloves.

7

3

Keep the door shut to
isolate the weighing
pan from the lab
environment.

Operate your balance
in an environment
where the ambient
temperature is
maintained between
180C and 300C.

6

4

Place a discharge
ionizer next to your
balance to prevent
electrostatic charge
from distorting
weighing results.

Avoid vibrations by
placing your balance
on a stable surface in a
draft-free location.

5
Use a leveling bubble
and adjustable foot
screws to ensure
your balance is
completely level.
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• Look for common benefits
 What do they actually need or want? Are there
benefits to the common good?
• Explore all sides of the issue
 What is driving the other side of the issue? Are
there related issues on which we can agree? What
new lines of inquiry can be found and explored?
• Be collaborative
 Contribute your thoughts, ideas, and needs to all
sides that are discovered.
• Avoid power struggles
 Are you expressing your ideas, or forcing your points
through based on your position, grade level, or personality? Are you treating everyone in the room as your
equal, with an equal right to have ideas and be heard?
• Look out for the other person’s best interest
 Are you willing to help with their need or grievance?
• Maintain the other person’s self-esteem and self-confidence
 Maintain positive interactions. Focus on the facts.
Support the other person.
• Invest in the relationship
 Enable the current conflict to make the relationship better. Enable a closer working relationship
and improved trust to grow from this conflict.
By using these techniques, we can surface and examine
the issues driving the conflict. Once the conflict is being
discussed, we need to drive for a win/win resolution for
the conflict. To best enable the conflict to be resolved, we
need to create an atmosphere that will be effective. This
positive atmosphere contains several different elements:
• A safe environment where thoughts and ideas can be
shared and valued
• A willingness to clarify perceptions
• A focus on individual and shared needs
• Shared power
• A willingness to look at both opportunities for the
future and learning from the past
• Creation of options and choices
• Development of action items that can be accomplished
• Mutual benefit agreements
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Prioritization is a key element of what all laboratory
managers do. Prioritization is also needed for conflict
management. Managing through the win/win process
takes time, energy, and commitment. One way to prioritize
the time to invest in conflict management is to look at the
stakes of the conflict compared with the commonality of
interest between the people.1 Figure 1 shows an approach
to conflict for different stakes vs. commonality states.

Competitions
Stakes

• View the other side as a partner
 What are they bringing to the conversation that
can help make things better?

Collaboration
Compromise

Avoidance

Accommodation
Commonality of Interest

Figure 1: Showing approach to managing conflict for different stakes in
a conflict vs. commonality of interest of the participants in the conflict.
For middling-to-high stakes and middling-to-high
commonality of interest, win/win conflict management
techniques are suggested. Avoiding the conflict is only
reasonable when the stakes are low and the overlapping
interests are low. Competition may erupt when the stakes
are high and common interests are low.
One other key aspect of conflict resolution is required. We
must act with courage. Disagreements, hurt feelings, and miscommunications will always happen in workplaces involving
human interactions. It is part of our duty to the staff we serve
to take the initiative to make things better. This means we cannot shy away from the hard conversations required to surface
and examine disagreements and stop old habits that result
in conflict avoidance or win/lose outcomes. Bob Goff said,
“Courageous people feel the same fear everyone else does.
They just decide not to live like they’re afraid anymore.”4

A few examples
Hopefully, a few examples will help illustrate how to
use these tools.
Stakeholder complaint
You receive a complaint from a key stakeholder. She
has been waiting on specific results for three days beyond
the due date. She has called and emailed, but has not received a response from the responsible person. The delay
is holding up her project.
1. Reach out to all members of the responsible team
immediately
LabManager.com
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2. Determine the status of the work

Summary

3. Call the stakeholder with an update

Conflict is natural between people. We can find the
positive value of the conflict by finding superior outcomes
and reinforcing the positive relationships between people.
This requires an awareness of the diversity between people, issues, and interests. When we prioritize problem solving over selfish victory, generate actionable alternatives,
and use positive communication, we can deliver win/win
outcomes to our teams. Win/win thinking will fundamentally change your team’s approach to conflict, and improve
both the working relationships in the team and the quality
of the outcomes delivered by the team.

4. Seek anything that can be done to help the stakeholder
recover from being late
5. Conduct a lessons-learned session to prevent this from
happening again
Staff disagreement
You receive a complaint from one of your staff. He
lets you know that his colleague stole his idea and reported it to your boss in his weekly update meeting. He
needs you to fix the situation.
1. Meet with both staff members individually to hear
both sides
2. Verify statements with other teammates
3. Meet with each to remind them of each other’s
contributions
4. Find a win/win outcome that addresses each person’s needs
and enables them to continue to collaborate as teammates
Leading through conflict
In the hallway, you overhear a prejudicial joke told by
one of your staff. Despite your staff being 50 percent
female, one of the staff thought it was funny to share his
library of dumb blonde jokes.
1. Immediately interject into the conversation
2. Ask the joke teller why he thinks the joke is funny
3. Take the time to talk to the group about the importance of respecting everyone on the team
4. Reinforce the requirement for personal responsibility
around respect in the workplace
Resolving a tense disagreement
You are leading a tense meeting to prioritize decisions
about capital investment in the department. Because
there is never enough capital investment to satisfy everyone, the prioritization meeting shows raw nerves and
harsh words among the team members.
1. Call a time-out and let tempers cool
2. Elevate the conversation to what the whole department is trying to accomplish
3. Re-center the conversation on the strategic goals for
the department
4. Brainstorm ideas to find new ways to obtain new
investment in the department
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Stirling Ultracold’s SU780XLE: Still the Most
Energy-Efficient Ultra-Low Freezer
Industry’s first ENERGY STAR®-certified ULT
freezer is validated as most energy-efficient
among certified ULT models on energystar.gov
(Athens, Ohio USA) Stirling Ultracold has established
its leadership in ultra-low temperature (ULT) storage
solutions by earning the industry’s first ENERGY STAR®
partnership, and the most energy-efficient ENERGY
STAR certification under the EPA’s recently-established
Laboratory Grade Refrigerators and Freezers version
1.1 specification for ULT freezers. Energy consumption
for the company’s SU780XLE upright ULT freezer
was independently tested1 at .29 kWh/day/ft3, as per the
ENERGY STAR reporting requirements. This tops the
list of certified ULT freezer models on energystar.gov
and is nearly 50% below the ENERGY STAR calculation
that qualifies ULT freezers for certification.
Like its predecessor, the award-winning SU780UE,
the “XLE” upright ULT freezer features an advanced
refrigeration system powered by the free-piston Stirling
engine, a field-proven alternative to less-efficient,
compressor-based systems used in all competing
products. With its unprecedented energy efficiency and
temperature stability, the U.S. manufactured SU780XLE
-80°C freezer also delivers superior freezer reliability.
The Stirling engine has only two moving parts that are
supported on gas bearings, which eliminates oil from the
system, as well as all contact and wear during operation.
Freezer cooling performance, including faster
temperature pulldown/recovery and improved setpoint
stability, is made possible by the Stirling engine’s
continuous modulation and fully adaptive capabilities—
eliminating the on-off cycling operation of compressorbased systems.
About Stirling Ultracold
Manufactured and developed by Global Cooling, Inc. in
Athens, OH, Stirling Ultracold’s ultra-low temperature
freezer products feature the industry’s first reliable
cooling technology, using the free-piston Stirling engine.
This innovation has allowed the company to provide
a new generation of environmentally-friendly ULT
freezers that achieve stable storage conditions over a

wide temperature range. Using less than one-third
the electric power of standard compressor-based ULT
freezers, as validated by the industry’s first ENERGY
STAR® partnership for ULT freezers, Stirling Ultracold
freezers were also the first in the U.S. to use 100 percent
natural refrigerants.
In addition to its flagship SU780XLE upright ultralow freezer, Stirling Ultracold offers the compact
undercounter SU105UE freezer for small-volume
storage, and the easily transportable Shuttle™ Model
ULT-25NE, which is the only portable ULT solution for
remote clinical trials and biologic drug delivery.
To request information about the Stirling Ultracold
SU780XLE Ultra-Low Temperature Freezer, including
ENERGY STAR-certified test results, call 740-274-7900
or visit our website at www.stirlingultracold.com.
2016 report published by The Center for Energy Efficient Laboratories
(CEEL) for the Emerging Technologies Coordinating Council (ETCC):
Ultra-Low Temperature Freezers: Opening the Door to Energy Savings in
Laboratories.

1

ENERGY STAR and the ENERGY STAR mark are registered trademarks
owned by the U.S. Environmental Protection Agency. ENERGY STAR
products are third-party certified by an EPA-recognized Certification Body.
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THE LAB OF
TOMORROW

GREATER AUTOMATION, OUTSOURCING,
THE CLOUD, AI, IOT, AND MUCH MORE AHEAD
by Laurence Painell

L

aboratories are constantly evolving. Systems, processes, machines, techniques, and layouts are always
changing and adapting to the science and innovation
required to design, test, and bring to market new products—and automation has a huge role to play.
Automation and other developments like machine learning
and robotics are already making waves in the industry by
relieving researchers of mundane tasks and increasing accuracy and efficiency. Just look at high-throughput labs, where
automation and robotics have been commonplace for decades.
Thanks to modern technologies and the bidirectional nature
of communication, the door is slowly being opened to more
opportunities and innovations that could reduce time to
market further while addressing other important issues such
as regulatory compliance and transparency.
So, what might the lab of the future look like, and where
will automation fit in? Here are my predictions.
The next five years
Despite the speed of technological advancements, introducing new systems and processes in a laboratory can take
time. Over the next five years, it might not look as though labs
are changing significantly—but if you look beneath the surface, some major developments are likely to be taking place.

The cloud becomes the norm even in regulated
environments
The rate at which organizations are adopting cloud providers
and technologies has increased significantly as companies recognize their legacy systems are costing them both money and
their competitive edge. Informatics providers are simply better
placed to maintain, upgrade, and provide systems, meaning
companies can avoid the costs and resources needed to maintain different systems. The security, service level agreements,
32
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consistent upgrades, and access to new features mean companies will move away from running systems themselves and
instead move to vendors that can provide SaaS offerings.

Mind-sets change from best-in-breed to easily
integrated technologies
Labs are already looking at technologies that can be easily
integrated with other systems. By using integrated systems with
more open standards—like OPC—systems and instruments
can actively communicate, so data can be combined and information can carry more meaning. Connections between software, services, and physical devices will be critical to providing
a backbone for nearly every other future technology.
As the world becomes more and more connected—our
televisions, phones, tablets, and watches can all connect
to the internet already—it is only logical that laboratories
will also invest in these technologies.

Collaboration and externalization become the norm
The rise of CROs/CMOs shows that companies are
increasingly outsourcing what was once thought sacrosanct.
The labs of the CROs/CMOs often need to be as transparent as if they were down the hallway in your building. Data
has to be easily transferred, and tasks need to be managed—
Excel, PowerPoint, or e-mail simply won’t be up to the task.
In the future, the systems in your lab will need to connect
and communicate dynamically with the lab of your CRO.
Think about a scenario where you have created a product and
want to send it to a CRO for stability testing. You could do all
this from your ELN; you select the type of test you need to run
and when you need the results back, and you submit. The system
could automatically look for an appropriate vendor and send
the associated data along with samples and any other specific
requirements. Once that is finished, the results—having been
LabManager.com
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checked for accuracy already—are passed back to your ELN. This means
that you don’t need to package information, find a supplier, build the case,
look at costs, chase down the results, and then check them—this all can be
done for you on time and on budget.

Data lakes and the availability of data across the business
Data, and access to it, will need to be improved for any organization
looking to take advantage of future technologies. We have already seen
the rise of the data scientists—individuals in organizations who are
employed to build data strategies, clean the data, and draw insights from
it. But in the future, these roles will change substantially, and they are
likely to evolve into those concerned with breaking down barriers and
getting as much data as possible available across the business.
Semantic search, artificial intelligence (AI), and machine learning all will
require access to data for training purposes. With access to the right data, organizations could benefit from simple, timesaving services such as those used
in online shopping, where suggestions are made based on buying patterns—
helping scientists avoid rabbit holes and dead ends by giving them the right
information at the right time. This can be expanded to include the preparation
of materials, the calibration of instruments, automated requests for the servicing of instruments, and even the ordering of assays from external partners.
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The death of the keyboard
Voice recognition technology is improving
rapidly, and it’s only a matter of time before
it starts to understand scientific terms and vocabularies. Therefore, it’s likely the keyboard
will soon become redundant technology.

3-D printing
The advances in 3-D printing lend themselves
to prototyping and product development in
the lab. Rapid product ideation and creation for
testing purposes are a necessity, and as the technology matures, 3-D printing will work its way
further into manufacturing. In the coming years,
prototyping and manufacturing could even work
from the same platform—improving product
development and outcomes earlier in the process.
The next 10 years
This is where we start to break from certainty
and start to look at changes that we expect to see
based on the current evolution of technologies.

RFID tags become cheap enough
to be ubiquitous
At face value, this doesn’t seem like a big
deal, but radio-frequency identification (RFID)
tags allow the automatic reading of data. This
means that test tubes won’t need to be scanned
or have their information inputted, because
devices such as fridges or storage rooms automatically know what is in them. This could
reduce transcription errors and revolutionize
logistics through the automation of mundane
bookkeeping tasks. Fridges and storage rooms
could even reorder items that are running low.
In the future, this has the potential to
transform safety practices, with instruments
able to check whether an individual has the
correct training records before allowing an
experiment to be conducted and whether procedures are followed during an experiment.

AI and machine learning becoming
more prevalent
The only factor limiting the ability of AI is
the amount of data available. With access to
world health data, systems would be able to see
trends and suggest routes to solving problems
LabManager.com
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before they become critical issues. Likewise, with access to medical data, systems
could draw conclusions about lifestyle and genetic conditions, offering greater
insight into preventive action.
With AI, devices and experiments could be prepared based on assumptions of
what might be required next. Take a preclinical test. The system would look at
your results and suggest that you consider running safety or toxicology studies
based on the similarity to other therapeutics that passed this test but failed much
later in toxicology studies. Such a technique could save millions of dollars in
personnel and experimental costs and result in a higher probability of success.
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Businesses could decide to unlock their legacy data for the greater good. By allowing other organizations to leverage their legacy information, organizations have the
potential to rapidly accelerate both scientific and machine-learning developments.
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IoT is everywhere
The internet of things (IoT) will create a steep change in efficiency by allowing for
bidirectional communication between instruments, robots, and the systems and services used. Although IoT is not a new concept, it will evolve further to create a more
seamless experience in the lab. Checking calibration records, managing servicing,
turning equipment on and off automatically based on usage patterns, and automating
the transfer of data are all scenarios that the IoT and connected devices could enable.

Augmented reality
It will be interesting to see how augmented reality develops over the next
decade—but it’s something we could see slowly integrated into the laboratory
environment. A hands-free screen that can direct and show users how to do
complete tasks could improve safety and speed up training.
The next 10 to 20 years
This is where we step a little more into the unknown.

Live data and insight
Labs could have access to live updates and data from field testing or even direct
from the patient, meaning dosages could be adjusted quickly, depending on how a
patient is responding to treatment. Similar embedded technologies and connections
to consumer devices could provide real-time insight to better address outcomes.

AI kicks in
By analyzing consumer behaviors, competitive information, and even economic information, AI could inform the best direction and approach for an
organization to take and even recommend products to design and make. In the
drug-development world, AI could even start to predict diseases based on upto-date genetic information or world health information.
Given the rate of technological advancement and the speed at which technology is
maturing and developing in the consumer space, it’s certain that new technologies will
also find their way into the lab—but it’s hard to predict exactly what will happen next.

Promotions available at
www.brandtech.com

Laurence Painell, VP of marketing at IDBS, can be reached at lpainell@idbs.com.
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health & safety

FALLS, ELECTRICAL SHOCK, AND
HIGH DECIBEL LEVELS, OH MY!

AVOIDING COMMON PHYSICAL HAZARDS IN THE LAB by Vince McLeod

M

any laboratories present safety challenges.
This month the Safety Guys want to alert you
to potential physical hazards typical of many
research, academic, and production laboratories. What
do we mean when we say “physical hazards”? We mean
conditions and situations that might lead to slips, trips,
and falls, in addition to not so obvious hazards, such as
electrical safety issues and high noise areas.

Most common first
First, perform a general facility inspection concentrating on walking/working surfaces, lighting, and egress
pathways. It is imperative that emergency exit routes remain clear and unobstructed at all times. Make sure floors
are smooth and free of cracks or
lips that could catch or trip.
Slips, trips, and falls rank number one for accidents and injuries
and are easily avoided. Most injuries are minor and arise from poor
housekeeping. Organize storage
areas to avoid creating hazards.
Minimize chaotic accumulation
of materials in storage areas that
could cause tripping, hinder access, or present a fire risk.
A couple of tips for doing so include stacking and
interlocking bags, containers, and boxes that are stored
in tiers, and limiting the height so that they are stable and secure against tipping, sliding, or collapsing.
Inspect storage racks, hand trucks, and other equipment
to ensure good mechanical condition. Be sure to check
the casters for any damage.

Another issue concerns proper lighting. Conduct an
illumination survey, and measure those areas with low
light. Compare results with recommendations by IES and
ANSI.1 Ensure all lights within seven feet of the floor are
protected against accidental breakage. Use plastic protective tubes over fluorescent bulbs prior to mounting, or
install screens onto the fixtures. Finally, note areas with
special lighting requirements and train employees to allow
for eye adjustment before working in those areas.

Prevent electrical shock
While performing your facility inspection, look for
electrical hazards. Improper use of extension cords or
cords with cut, torn, or frayed insulation; exposed wiring;
missing grounding plugs; open
electrical panels; and overloaded
circuits are ones we see frequently.
Specialized equipment such as
electrophoresis setups, biosafety
cabinets, and wet-vacuum systems
present less obvious hazards.
Pay very close attention to wet
areas. Equip all electrical power outlets in wet locations with
ground fault circuit interrupters
(GFCIs) to prevent accidental electrocutions. Wet locations include outlets within six feet of a sink, faucet, or
other water source and those located outdoors or in areas
that get washed down routinely. GFCIs are designed to
“trip” and break the circuit when a small amount of current begins flowing to the ground. Specific GFCI outlets
can be used individually or installed in the electrical
panel to protect entire circuits.

“Slips, trips, and falls
rank number one for
accidents and injuries
and are easily avoided.”
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Improper use of flexible extension cords is one of the most
common electrical hazards. Extension cords must never substitute for permanent wiring. Check the insulation and make sure
it is in good condition and inserts into the plug ends. Never
repair cracks, breaks, cuts, or tears with tape. Either discard the
extension cord or shorten it by installing a new plug end. Take
care not to run extension cords through doors or windows, where
they can become pinched or cut. Use only grounded equipment

and tools, and never remove the grounding pin
from the plug ends. Do not hook multiple extension cords together to reach your work; just
get the right length of cord for the job.

“Ensure all lights within seven
feet of the floor are protected
against accidental breakage.”
Other things to check are hanging pendants
and electrical outlet boxes, which are becoming
widespread due to their use in keeping cords
off floors and out of the way. In a recently
visited facility, there was an accident from an
unguarded hanging outlet shorting out when it
was “caught” by a forklift passing under it. Fortunately, the forklift driver was not electrocuted. Check electrical pendants for proper strain
relief, type of box, and guarding, if needed.
Finally, check the electrical panel. Ensure a
three-foot clear space is kept in front of it at all
times. Also, clearly label each circuit breaker.

Can you hear me now?

THE MOST
RELIABLE MEMBER
OF YOUR TEAM
The KNF LABOPORT® series of oil-free diaphragm vacuum
pumps offer exceptional reliability, portability, and adaptability
for a wide range of laboratory applications. Our compact
pumps are chemically resistant for maximum durability and
extended performance, year after year.
To find the perfect pump for your applications,
visit knfusa.com/laboport.

Many areas within research facilities are
inherently noisy. Excessive noise can result
from equipment in use, such as sonicators,
high-pressure air cleaning equipment, and
wet-vacuum systems.
A quick and useful method for checking areas
for excessive noise is the “conversation test.”
Standing one to three feet away, attempt a normal
conversation with another person in the noisy
area. If conversation is difficult or impossible,
then the noise might be excessive. Since exposure
to loud noise can result in loss of hearing, OSHA
limits employees’ noise exposure to 90 dB averaged over an eight-hour work shift.2 Noise-induced hearing loss (NIHL) is permanent and
cannot be treated medically. This type of hearing
loss is usually noticed by a reduced response to
frequencies above 2,000 Hz. As normal human
speech is in the 2,000 to 4,000 Hz range, NIHL
is debilitating at work and in daily life.

health & safety

If noise levels exceed 85 dB, the employer must
implement a hearing conservation program (HCP)
for exposed employees. The American Conference of
Governmental Industrial Hygienists recommends a
more conservative threshold of 85 dB as an eight-hour
time-weighted average.3 Monitoring, annual audiometric testing, hearing protection, training, and record
keeping are required under the HCP. Have noisy areas
evaluated by a qualified person knowledgeable in occupational noise, measuring techniques, data analysis, and
control alternatives.

Until next issue, remember: SAFETY FIRST!
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1. Illuminating Engineering Society of North America,
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years with the University of Florida’s Environmental Health &
Safety Division. His consulting experience includes comprehensive industrial hygiene assessments for major power-generation,
manufacturing, production, and distribution facilities. Vince can
be reached at vmcleodcih@gmail.com.
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PD BIOMARKERS DRIVE
DRUG DEVELOPMENT
VALIDATION AND QUANTIFICATION ARE KEY
by Angelo DePalma, PhD

B

iomarkers are a large and growing business. According to research firm Market Research Future
(Pune, India), the global biomarker test market
will reach $16 billion by 2022, which represents an annual growth rate of 14.5 percent between now and then.
Oncology is by far the largest segment, with a projected
value of $5.4 billion.

“PD endpoints inject a degree of
objectivity and quantitation that
guide developers and improve
their ability to test hypotheses
even before the first human
subject is enrolled.”
The U.S. Food and Drug Administration (FDA) has
great interest in biomarkers as they relate to the effectiveness of the products it reviews. Shashi Amur, PhD,
scientific coordinator at the FDA’s Center for Drug
Evaluation and Research, defines a biomarker as “a
characteristic that is objectively measured and evaluated
as an indicator of normal biological processes, pathogenic processes, or biological responses to a therapeutic intervention.” Although radiology scans qualify as
biomarkers, most discussions focus on chemical species
quantified in clinical or laboratory tests.
Since biomarkers play such a significant role in how
doctors treat patients and increasingly in how drugs are
approved, validation and qualification of biomarkers
have become a big deal, particularly for emerging oncology treatments. Targeted cancer drugs have created
an urgent need for pharmacodynamic (PD) biomarkers
40
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that rise or fall in response to drug treatment. The FDA
defines a PD biomarker as one “used to show that a biological response has occurred in an individual who has
been exposed to a medical product or an environmental
agent.” These agents are incredibly expensive and cause
significant side effects. For reasons of economics and
patient safety, drug developers are encouraged (and in
many cases required) to validate biomarkers that identify
patients likely to benefit from these costly regimens and
confirm that the drug is working.
The FDA is excited about companion PD biomarkers
that can provide a scientific basis for actionable, go/no-go
decisions. During the long drug commercialization process,
PD endpoints inject a degree of objectivity and quantitation that guide developers and improve their ability to test
hypotheses even before the first human subject is enrolled.

THE MORE THE MERRIER

Market pressures dictate expedited drug development,
and this incentivizes pharmaceutical companies to obtain
as much information as possible early in the development process. One strategy toward this end is to design
early-phase clinical trials that achieve multiple objectives
within a single protocol, thus reducing the time necessary to reach late-phase trials. Such early-phase clinical
trial designs combine food effects, pharmacokinetics,
pharmacodynamics, drug-drug interaction, bioequivalence, bioavailability, age and gender studies, and others.
The FDA outlined many of these strategies, including
the use of biomarkers in general, and in particular PD
biomarkers, in its 2006 Critical Path Initiatives directive.
The more biomarkers available for a particular study and
the greater the number of systems or targets they interact
with, the more reliably one can assume a drug is working.
Multiplexing many assays into one increases the information derived from each sample, conserving sample volume
and reducing operating cost. It also allows analysis of several PD biomarkers from the same sample, thus improving
the statistical reliability of results.
LabManager.com
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From harvesting to bottling, analytical chemistry is an essential part of
the winemaking process. Chemical components can significantly impact
everything from wine’s taste and appearance to its longevity, making
testing important for home winemakers and large-scale wineries alike.
The following are just a few of the standard components of wine that
benefit from testing, and some of tools that can be used to test them.

Alcohol
During wine making,
yeast ferments the
sugar in grapes into ethyl
alcohol. In addition to degrees Brix,
there are other means of measuring
alcohol content.
Tools: Hydrometer, GC-MS, GC-FID,
NIR spectroscopy

Dissolved
Oxygen
Dissolved oxygen is
the amount of free
molecular oxygen
dissolved in wine, and its levels
can affect the wine’s quality and
longevity.

pH
pH is the measure of the
relative acidity of wine.
Low pH wines taste tart and crisp,
while high pH wines taste flat and
lack body.
Tools: pH meter

Titratable
Acidity
Titratable acidity is
an approximation of
total acidity, measured by
titrating a sample of wine with a
strong base.
Tools: Titrator

Tools: DO meter

Volatile
Acidity
Volatile acidity refers
to the amount of volatile
acids present in wine, which
is mainly caused by bacteria
in the wine creating acetic
acid and ethyl acetate.
Tools: GC-MS, HPLC

Turbidity
Turbidity refers to
the concentration of
undissolved, suspended particles
in wine, which give it a cloudy or
hazy appearance.
Tools: Turbidity meter

Degrees Brix
Brix is a way to
measure the
approximate levels of sugar in
wine grapes and must which
ultimately determines how
much alcohol will be present in
the wine.
Tools: Refractometer

Sulfites
Sulfites are the most
common preservatives
used in winemaking, and the levels
of some sulfites in wine are subject
to regulation.
Tools: Photometric analyzer,
Titrator, Ion chromatography
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The Cira biomarker analysis platform from Aushon BioSystems (Billerica, MA) achieves multiplexing
and sensitivity (through chemiluminescence) down to
femtogram-per-milliliter levels and wide dynamic range.
“Femtograms per milliliter is about a thousand times
more sensitive than standard ELISA assays,” says Aushon
CEO Susan Vogt, “with a dynamic quantifiable range of
4.5 log, compared with 2 log for ELISA. Many pharmacodynamic biomarkers, like cytokines, exist below
detection levels of conventional ELISAs. Quantifying
these molecules helps establish baseline markers in ways
that were previously unachievable.”
Aushon has published data comparing quantitation of
cytokines on its Cira platform with ELISA detection.
Cira is used primarily in clinical trials and drug development, although some Aushon customers are evaluating it for diagnostics. The combination of high precision and wide dynamic range
makes the platform attractive
for quantifying pharmacodynamic biomarkers, according to
Vogt, particularly for detecting
minute changes in soluble biomarkers to determine possible
correlates of protection, inflammatory responses, and novel
signaling pathways activated in
various matrices.
“The technical issue for
pharmacodynamic biomarkers is their typically low
concentrations in patient specimens,” says Vogt. “If
they are expressed at very low levels in normal patients
or [are] expected to be suppressed by drug treatment,
then they can only be measured with an ultrasensitive
technology. And in many cases, the measurement of
multiple biomarkers may be impractical without multiplexing technology.”

Additional liver enzyme biomarkers indicate muscle
damage. “These enzymes leak out of damaged muscle,” says Jeffrey P. Castelli, PhD, senior VP for portfolio planning at Amicus. Although glycogen and liver
enzymes are measured routinely in patients who do not
suffer from Pompe, their utilization as biomarkers for an
orphan disease is far from straightforward.
“While biomarkers in rare diseases are often valuable
for assessing pharmacodynamic effects early in development, the challenge is finding biomarkers that can be
validated and tied directly to clinical benefit,” Castelli
explains. Diseases where an excess or reduction in a
biomarker is actually causative—say, blood glucose in
diabetics—are the easiest.
The relevance of PD biomarkers extends to earlier phases
in the drug development process. Siamab Therapeutics
(Newton, MA) recently announced preclinical data for its
antibodies and antibody-drug conjugates targeting tumor-associated
carbohydrate antigens (TACAs).
TACAs, which are found on the
surfaces of many solid tumors, are
implicated in immune suppression, chemoresistance, and the
emergence of cancer stem cells.
Elevation of STn, one particular
TACA expressed by most ovarian
tumors, is associated with tumor
metastasis and reduced survival.
Dan Dransfield, PhD, executive VP for R&D at Siamab,
explains the relevance of STn. “It is the therapeutic target. Preclinical studies have demonstrated that there is a
decreased level following administration of our anti-STn
antibody drug conjugate as measured by both immunohistochemistry and flow cytometry.” The biomarker
can be assessed using a sandwich ELISA incorporating
Siamab’s selective anti-STn antibodies. STn levels that do
not decrease after treatment suggest an alternate pathway
for tumor cell killing, Dransfield adds, “but we have not
observed this to be the case from our preclinical studies.”
Siamab is interested in STn assays that could serve as a
companion diagnostic as well as a PD biomarker, and that
might help select study-eligible patients. Dransfield believes that both the serum- and tissue-based assays could
be utilized for PD marker assessment and patient stratification. “In the latter case, we have tied anti-STn efficacy
to levels of STn in preclinical models, where anti-STn
therapy leads to a decreased level of STn in mice.”

“The trend in biomarker
outsourcing has been
increasing every year in
the past decade.”

ADDING CREDIBILITY

A validated PD biomarker can go a long way toward facilitating regulatory approval of new drugs. In late 2017,
Amicus Therapeutics (Cranbury, NJ) received an FDA
orphan-drug license for its Pompe disease therapeutic,
in large part due to studies demonstrating significant improvements in Hex4, a PD biomarker. Arising from the
buildup of glycogen in cells, Pompe causes incapacitation and early death. It affects fewer than 9,000 individuals in the U.S.; hence the “orphan” designation.
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WHEN IN DOUBT, ORDER OUT

Effortless Accuracy
Consistent results

Outsourcing has become standard procedure in pharmaceutical manufacturing and development. Today this practice extends to analytical method
and assay development, including biomarker discovery and validation.
Afshin Safavi, PhD, global chief scientific officer at BioAgilytix, notes
that outsourcing clinical biomarker studies is riskier than standard analytical contract work. Regulations are not as established as they are for
GMP manufacturing or even GLP animal studies. “The current industry
standard for exploratory biomarker validation is based on the fit-for-purpose concept that was introduced about a decade ago,” Safavi says.
But aren’t “good practices” sufficient to guide discovery and validation
of PD biomarkers?
“The answer is yes and no,” says Safavi. “Yes, current approaches
behind fit-for-purpose biomarker validation are sufficient as long as the
scientific team understands the context for which the assay is being validated and used and includes the validation parameters that are critical
to that particular clinical study.” But he answers no for situations where
the team undertakes the biomarker study and validation blindly, treating
it as a routine, check-box exercise.
Safavi notes that more than 95 percent of soluble PD biomarker
studies use commercial kits and standard analytical platforms. “These
kits are usually developed for general use and therefore may need some
level of optimization, such as adding more calibrators and/or replacing
the kit controls in a buffer with controls that mimic the sample matrix.”
Usually the critical reagents used in commercial kits are known to the
manufacturers, so although there may be no formal intellectual property issues encumbering these kits, the vendor’s protection arises through
trade secrets—the knowledge of the critical reagents used to optimize
and include in the kit.
“On the other hand, some studies—five percent or less in my experience—do develop their own biomarker assays from scratch and may pursue
for some of those assays an IP around it, especially if the goal is to eventually progress these biomarkers and use them in the diagnostic arena.”
The trend in biomarker outsourcing has been increasing every year in
the past decade. Companies that did not routinely employ biomarker
analysis during drug development are now including it, and the companies that performed some biomarker analysis in-house and outsourced
some now have the tendency to outsource as much as they can.
“The strategy of outsourcing biomarker work has been beneficial
to the pharma and biotech industry, as it helps them minimize the
purchase of various technologies needed to support biomarker studies
and keep their internal teams focused on putting more potential lifesaving drugs in their pipeline,” Safavi adds. “I do not see the trend to
outsource biomarker work slowing down and strongly believe it will
continue to grow even more.”

Automation for
Every Laboratory
highly capable and
easy to use whether
5 or 1000 samples
sample preparation for all
analytical laboratories
• analytical precision •
• simple Workﬂow software •
• robotic syringe exchange •
• adaptable rack/vial platform •
• micro SPE and ﬁlter cartridges •
• wide range of syringes,
tools and accessories •
(Distributor Enquiries Welcome)

Angelo DePalma is a freelance writer living in Newton, New Jersey. You can
reach him at angelo@adepalma.com.
December 2017

Lab Manager

www.eprep.com.au/ePrep
43

+61-(0)3-9574 3600
info@eprep.com.au

industry insights: food science

THE CHEMISTRY OF WINE
CHEMICAL ANALYSES IMPROVE PROCESSES FOR BOTH
GRAPES AND CORKS by Mike May, PhD

T

he winemaking industry tends to use traditional
methods, often for economic reasons. “Winemaking
is a capital-intensive industry with a low return on
investment,” says Gavin Sacks, associate professor of
food science at Cornell University (Ithaca, NY). “Most
wineries have limited resources for doing analyses, and
it’s hard to justify the cost on a whim.” As a result, many
wineries hesitate to explore advanced chemical analysis,
even though it can improve the wine and a business.
Part of the challenge arises from complex correlations.
“It’s hard to predict the outcome of wine based on the starting point of the fruit,” Sacks says. So instead of running
multiple chemical tests, many winemakers go on intuition.

DELVING INTO ANALYSIS

Winemakers follow many steps to make the desired
product. “It all starts with the quality of the fruit and the
resulting chemistry of the juice pressed from that fruit,
which is then fermented into wine,” says Debra Inglis,
director of the Cool Climate Oenology and Viticulture
Institute at Brock University (St. Catharines, Ontario).
Lisa Dowling, a technologist at the Cool Climate
Oenology and Viticulture
Institute (CCOVI), processes
grapes for chemical testing.
(Image courtesy of CCOVI.)

can impede fermentation, which produces wine without
enough alcohol. Conversely, a hot and dry season can produce grapes that have too little acid and high sugar, and
the resulting high pH can create wine with too much alcohol. This, Inglis says, can result in wine “with excessive
alcohol that is bland and flat-tasting on the palette and in
danger of microbial contamination due to the high pH.”
Most winemakers run some chemical tests on the initial
juice. A basic analytical panel measures fermentable sugars,
acidity as pH and titratable acidity, yeast assimilable nitrogen
concentration, and spoilage indicators. Depending on the
results, some characteristics can be adjusted. “If the sugar
is too low, some sugar can be added, up to legal allowable
limits,” Inglis explains. “If the acid is too high, the juice can be
deacidified by precipitating out tartaric and malic acids.” Other adjustments can also be made. If the pH is too high, tartaric
acid can be added, and if there’s not enough nitrogen for yeast
growth, says Inglis, ammonia and amino acid nitrogen sources
can be added to boost the nutrient status for the yeast.
If wine scientists want to delve even deeper into wine
chemistry, that often requires gas chromatography (GC)
plus mass spectrometry (MS). As Inglis notes, GC-MS “can
be used to measure grape, insect, and yeast metabolites in
juice and wine to alert winemakers to problems and avoid
unwanted flavor compounds in the final product.”
Shufen Xu, a CCOVI technologist, tests samples in the
analytical services lab. (Image courtesy of CCOVI.)

The growing conditions
significantly impact the
grapes. “If it is a cool,
wet growing season, the
fruit may be very high
in titratable acidity, low
in pH, and lack sugar
and varietal character,”
Inglis explains. A low pH
44
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TOMORROW’S TECHNOLOGY

Wine producers are keenly interested in rapid ways
to measure compounds at concentrations below parts
per million. “There are a number of relatively fast,
automated, and not-too-expensive methods to measure compounds at parts per million or higher, like
acids, sugars, and alcohol,” Sacks says. That can be
done with infrared or ultraviolet imaging. For lower
levels, scientists use GC-MS or replace GC with liquid chromatography (LC). “The lower levels include
the most important aroma compounds,” Sacks notes,
“but these analyses are not done routinely because of
cost and time.”

“The idea is to move from the
mindset of one sample every 30
to 60 minutes to doing 30 to 60
samples a minute.”
Consequently, Sacks and his colleagues have been
working with the U.S. Department of Agriculture
and E&J Gallo Winery (Modesto, CA) on rapid ways
to preconcentrate and extract volatile compounds
from multiple wine samples before analyzing them
with MS. “The idea is to move from the mind-set of
one sample every 30 to 60 minutes to doing 30 to 60
samples a minute,” Sacks explains.
Using a thin-film polymer, Sacks and his team hope
to extract volatile compounds from multiwall plates
and then analyze the samples with MS. Pilot tests
have been promising, and the team is increasing
the number of samples. Eventually, Sacks envisions
collecting grape samples in a 96-well plate in the field,
putting the thin film on top of the plate, and taking
that to the lab. “Instead of shipping lots of fruit like
they do now,” he says, “they’ll have a postcard-size
film that extracts all of the compounds of interest.”

CORK CHEMISTRY

At Ellutia (Ely, UK), scientists develop custom GC
systems. One of those is geared toward analyzing
wine corks for trichloroanisole (TCA). When a cork
tree is treated with chlorinated phenolic compounds,
which are common antimicrobials, several kinds of

fungus in the tree can produce TCA. A cork made from
such a tree can give wine a musty flavor. In the wine
business, such a wine is said to have corkiness. “It’s the
biggest problem for the cork industry,” says Andrew James,
marketing director at Ellutia.
To test for this, corks soak in a water-ethanol mixture for
24 hours before analysis. But Ellutia developed a method
that can test corks for TCA on a production line. With
this technology, developed for cork-based product maker
Amorim (Mozelos, Portugal), James says, “the instrument
does [assembly line] testing of corks—one every 18
seconds—at a sensitivity of 0.05 nanograms per liter.” He
adds, “That’s like one drop of TCA in 800 Olympic-size
swimming pools.”
From grapes to corks, winemaking provides many places
for chemists to improve the process and the product. One
day, chemical analyses may begin right in the vineyard and
improve the product all the way to a consumer’s glass.
Mike May is a freelance writer and editor living in Texas.
You may reach him at mike@techtyper.com.
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ASK THE EXPERT

PORTABLE ANALYTICAL INSTRUMENTS
FOR TRACE-METAL ANALYSIS by Rachel Muenz

Katherine Barbeau, PhD

Q: What does your lab do?
A: I study trace elements in seawater,
primarily iron and copper, which are
what we call biologically active. They
are involved in biological cycles, so
they’re elements that are either biologically necessary—in the case of
iron, it can be limiting to the microbial
community—or elements like copper, [which] can be toxic when they’re
present at elevated concentrations but
can also be necessary micronutrients in
open-ocean regions where they’re present in very low concentrations. So, I do
both chemistry and biology—looking
at the chemistry of these elements in
seawater but also how they interact with
microbes in seawater.

Q: What are the key projects
you’re working on currently?
A: I tend to do a lot of interdisciplinary work. One of my main projects
right now involves working with the
California Current Ecosystem Long
Term Ecological Research (CCE
LTER) site, a region off the California
coast where we’ve established a longterm time series research program. We
go out periodically and do what we call
process cruises on large oceanographic
research vessels for about a month. The
CCE LTER program studies processes
in situ, with my group usually focus46
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Katherine Barbeau, PhD, is a professor and marine chemist in the geosciences research
division of the Scripps Institution of Oceanography at the University of California, San Diego.
She received her doctorate in chemical oceanography from the Massachusetts Institute of
Technology/Woods Hole Oceanographic Institution joint program and her BS from Long
Island University. Her research interests include, among others, the biogeochemical cycling of
trace metals in marine systems and the ecological role of micronutrient trace metals.

ing on iron as a potentially limiting
micronutrient in the California current
ecosystem. We’re working on a variety of components of the ecosystem
together with a larger interdisciplinary
group, and my team is just one small
part of that. In another project, myself
and a coprincipal investigator are trying
to correlate iron-binding ligand chemistry with metagenomic and metatranscriptomic data to try and identify what
marine microbes are responsible for
the production of iron-binding ligands.
I also do work in other field environments besides the California current.
We recently completed several cruises
in an Antarctic fjord system, where we
were part of another interdisciplinary
group studying this ecosystem. We were
characterizing the role of iron in that
system, where it can also be a limiting
micronutrient for algal productivity. We
also look at copper chemistry, including
copper concentration and associations
with organic matter, in San Diego Bay,
where copper is a constituent of bottom
paint on a lot of recreational boats as an
antifouling agent.

Q: What are the main portable
analytical instruments you use for
field research?
A: One of them is a portable handheld YSI probe that we use in some
of our San Diego Bay work, which is

conducted off a small boat, so we don’t
have a laboratory available to us. We go
down, take samples in the bay, and then
come back and do the analysis in the
shore lab. [The YSI probe] helps us to
measure temperature, salinity, pH, and
dissolved oxygen on the fly while we’re
collecting our samples. When I go to sea
on the larger oceanographic research
vessels, to measure total dissolved iron
I use a flow injection analysis instrument, the FeLume, made by Waterville
Analytical. To look at iron and copper
speciation—iron and copper associations with organic matter—we use a
Bioanalytical Systems controlled growth
mercury electrode. That’s an instrument
that is not normally designed to be used
as a portable laboratory instrument, but
we make certain adaptations so we can
take it to sea. Because I do interdisciplinary work and look at the impacts
of trace elements on biological communities, I also use instruments that are
geared toward biological analysis like
measuring chlorophyll fluorescence. We
are often using a fluorometer to measure chlorophyll fluorescence in natural
samples for incubation experiments
conducted at sea—usually a Turner
Designs fluorometer. We have also used
different UV-Vis spectrophotometers in
labs at sea; currently we use an Agilent
Cary 300 UV-Vis system.
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Q: What are some of the trends

you’ve noticed in those instruments over the years?

A: Things like the YSI probe are a
big improvement. When we started,
that type of instrumentation probably
wasn’t even available. So our capabilities
[with] those handheld-type instruments
are certainly improving.

“Your at-sea lab is by
no means the same as
your shore-based lab.”
Q: What are some of the
challenges you face when using
portable instruments?
A: When looking at concentrations of
trace elements in seawater, the concentrations are very low, so contamination
is cause for concern. In terms of the
instruments themselves, obviously there
are variations from ship to ship in lab
capabilities, but motion is a constant
concern that you wouldn’t normally
have to deal with on land. For some
instruments, that’s not a big deal; you
just tie down your instruments and
you’re good. But other instruments, such
as the mercury electrode, because it’s a
dropping mercury electrode, it’s very
sensitive to motion and vibration, so we
have to hang it from the ceiling so that
it moves more smoothly with the ship.

Q: Any other general
challenges?
A: Unreliable power can be an issue just
because you’re on a ship and power can
be interrupted, so we usually carry UPSs
for our sensitive instrumentation. Availability of clean water can be another
issue. Most ships do have Milli-Q- and
Barnstead-type systems nowadays, but

we usually try to bring our own clean
water. Exposure to salt air can cause
corrosion on instruments. In general,
at sea, you may need to worry more
about climate control in your laboratory
environment than you normally would
when you’re on land. Because we do
trace analysis, we’re often building our
own clean laboratory facilities at sea, so
we bring portable laminar flow hoods, a
lot of plastic sheeting, and PVC pipes so
we can set up a positive-pressure clean
space. You have to be flexible because
you don’t know what the ship’s lab might
look like or how much space you’re
going to get. Handling waste streams and
supplies can be quite an issue at sea as
well. There are strict regulations with
disposal and what you can and can’t pour
overboard, so you have to be prepared to
sequester your waste for the time period
you’re working for. If you’re working
in a remote port location, you can have
issues with your analytical supplies and
how you handle your waste. Packing up
your whole lab and taking it to sea and
conducting analyses are significant challenges, even if you’re in a large oceanographic research vessel.

Q: What advice do you have

for others who are just getting
started in similar work?

A: Look for instruments that are manufactured from the viewpoint of being
able to take them to sea. In trace-metal
analysis, flow injection analysis has
opened up a lot of avenues for people
to do these measurements at sea, so I
recommend that researchers look into
flow injection analysis-type instrumentation. Some trace-metal analysts prefer
to do all their measurements on ICPMS. Those instruments are great, and
they’re very multielement capable, but
they are definitely not portable. I think
the analytical precision of flow injection
instruments has improved, and I would

recommend for those interested in
trace-metal analysis to not overlook the
utility of portable trace-metal analytical instrumentation. Also, be prepared
to fabricate your own laboratory space
when you go to sea, because the conditions may not be optimal for you. It’s
good to have materials and a basic plan
for setting up your own laboratory space
at sea to support either your analytical
instrumentation or whatever needs you
have in regard to the cleanliness of your
sampling.

Q: Did you have anything more

to add?

A: There are a lot of nontrivial things
about working in a lab at sea that people
might not necessarily think about. Your
at-sea lab is by no means the same as
your shore-based lab. When I think of
portable analytical instruments, I think
of somebody marching out into a salt
marsh and sticking a handheld probe
in the water. But that is just one end of
the “portability spectrum.” Portable
can also mean using instruments in a
lab that’s not necessarily permanent.
When you’re on a research vessel, the
laboratory space is permanent, but you
have different groups going through
constantly. One group might be using
that ship in July, but then in August,
there’s another group coming aboard,
and they’re going somewhere else and
doing something totally different. Part
of the challenge is that you have to be
able to go into this generic space and
quickly set your equipment up and get
it working and keep it working. As you
go out, you may encounter a variety [of
conditions]—sometimes the weather
can be quite unpleasant. It’s a particular
type of portability challenge for the
seagoing analytical chemist.
Rachel Muenz, associate editor for Lab
Manager, can be reached at rachelm@
labmanager.com or 888-781-0328, x233.
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MANY PATHS TO A SIMILAR OBJECTIVE
How it works

by Angelo DePalma, PhD

M

any industries use atomic spectroscopy
to quantify elements, particularly but not
exclusively metals, in pharmaceuticals,
wastewater streams, consumer products, foods, and
other products. The two principal forms of atomic
spectroscopy are based on emission and absorption.
Based on the absorption of optical radiation by gasstate atoms, atomic absorption (AA) spectroscopy
measures analyte concentrations down to parts per
billion. Flame AA is the most common type, with
graphite furnace AA and cold vapor AA following.

Sample introduction for flame AA occurs through a
high-temperature burner-nebulizer, which represents
the method’s major limitation: only a fraction of the
sample is heated, leading to low sensitivity.

Optical emission (OE) spectroscopy comes in two forms:
flame OE and the more popular inductively coupled
plasma (ICP) OE. As its name implies, flame OE uses
a flame to excite atoms, whereas ICP employs a much
higher-temperature plasma, resulting in more efficient
excitation. ICP OE is more widely used than flame OE is.

In graphite furnace AA, the sample is introduced
into a graphite tube, cleared of solvent and matrix,
and completely atomized. All the atomized sample is
available to the light path passing through the tube, so
sensitivity and detection limits are greatly improved
over those of flame AA.

ICP-OE spectroscopy has the advantage in speed, lower
detection limits, fewer interferences, and the ability
to analyze multiple elements within the same sample.
Flame OE is less expensive and easier to operate.

On the downside, furnace AA analysis times are longer,
and the list of potential elemental analytes is shorter
than for flame AA—about 40 elements versus about
70. “Flame AA can’t quantify the gaseous elements and
the halogens,” says Heidi Grecsek, global AA portfolio
director at PerkinElmer.
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Atomic absorption occurs when an atom in the ground
state absorbs light energy and transitions to a higher
energy level. The more atoms present, the higher the
absorption. Light sources are either hollow cathode or
electrodeless discharge lamps. Every element detected
requires a different light source, although sources may
be combined for multiple-element detection.
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Inductively coupled plasma optical emission
spectroscopy (ICP-OES) measures light emitted from
elements in an argon plasma that reaches 10,000 K. The
high temperature completely atomizes sample elements
and minimizes chemical interference.
Light from the ICP may be viewed radially
(perpendicular to the plasma orientation) or axially
(along the plasma axis). The radial view provides the
highest upper linear range, whereas axial reduces the
plasma background, offering a tenfold improvement
in detection limit. The difference is a Beer’s Law
phenomenon, notes Dr. Erica Cahoon, PerkinElmer’s
global ICP-OES product manager. “The longer the
path length, the greater the sensitivity. The axial view
presents a longer viewing channel with more light,
which increases sensitivity.”
Modern ICP-OES systems based on charge-coupled
devices can tune into any wavelength and quantify
elements through a single detector.
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Note that ICP also serves as the sample introduction interface
to a quadrupole mass spectrometer for ICP-mass spectrometry
(ICP-MS). ICP-mass spec combines ICP’s multielement
capability with the low detection limits of graphite furnace
AA. Mass spectrometry has the further ability to quantify
isotopes and their ratios, and it may be coupled with gas or
liquid chromatography to provide a high degree of chemical
identification and analysis.

Which one?
Given the many options for elemental analysis within
atomic spectroscopy, selecting an instrument is anything
but straightforward. As PerkinElmer notes in its literature,
“Because the techniques complement each other so well, it
may not always be clear which is the optimum solution for a
particular application.”
Purchasing decisions are based on a lab’s requirements
for detection limits, analytical working range, and sample
throughput. Every lab is concerned about data quality,
particularly for workflows that are either regulated or will
support legal proceedings. Tolerable interferences depend
on the industry and sample type. On the operational side,
lab managers are concerned about cost, ease of use, and the
availability of standard methods.
Considering flame AA, graphite furnace AA, ICP-OES, and ICPMS as a series, one can construct a decision matrix based on number
of analytes, detection limits, and number and volume of samples.
Detection capability, limits, and ranges improve as one goes
down the list. Added benefits come at higher cost, however.
One can purchase a flame AA system for $15,000 to $25,000
(US), but the price tag rises rapidly for graphite furnace AA
($30,000 to $60,000), ICP-OES ($60,000 to $100,000), and ICPMS ($130,000 to $300,000).
A great deal of overlap exists among the atomic spectroscopy
methods in terms of utility and suitable applications. Cahoon
suggests using analyte concentration levels as the first cutoff
criterion. “The concentration capabilities of AA and OES
methods range from percent levels to parts per billion, while ICPMS goes down to parts per trillion, even parts per quadrillion.
This is the basis of applicability to market segments.”

Improved sensitivity comes at a cost, however. Previously, ICPMS was limited to samples containing approximately 0.2 percent
or less of dissolved solids. “Now, with gas dilution sample
introduction, this barrier has been overcome,” Cahoon says.
For samples in solution, the most common methods within AA are
flame atomization (FAAS) and electrothermal atomization (ETAAS,
also called graphite tube AA). With OES, the most common
methods are flame atomization (FAAS), inductively coupled
plasma-atomic emission spectrometry (ICP-AES or ICP-OES), and
microwave plasma-atomic emission spectrometry (MP-AES).

Cost, value, capability
The lowest-cost technique is FAAS, followed by MP-AES,
then ETAAS, and finally ICP-OES. But cost alone should not
be the only decision criterion, according to Jean-Pierre Lener,
spectroscopy specialist at Agilent Technologies (Santa Clara,
CA). “Factors such as single or multielement techniques, number
of analytes, speed, and quantification limits should also be
considered when determining the most appropriate technique.”
Operating costs for flame AA are low, with cost primarily for the
flame gases. ETAAS operating costs are higher than FAAS due
to the cost of argon and graphite tubes. ICP-OES costs are again
higher due to increased argon consumption. MP-AES arguably
has the lowest operating cost due to the use of nitrogen plasma.
Atomic spectroscopy methods are well established and
reliable. FAAS is the easiest to use, with only a few predictable
interferences. ETAAS requires a higher level of expertise, but
atomizer technology that reduces matrix interference based
on isothermal atomization, and the use of chemical modifiers,
have made it easier to use. “MP-AES and ICP-OES have more
severe spectral interferences, but enhanced hardware, autooptimization features, and ready-to-use software methods for
matrices have provided greater simplification,” Lener explains.
Higher sample throughput and analyte number requirements
and the desire for automation may cause some users to shift
from FAAS to MP-AES or ICP-OES, “but FAAS remains
the most popular method of choice for many analytical
applications,” Lener adds.
Angelo DePalma is a freelance writer living in Newton, New Jersey.
You can reach him at angelo@angelodepalma.com.

FOR ADDITIONAL RESOURCES ON ATOMIC SPECTROSCOPY, INCLUDING USEFUL ARTICLES AND A LIST
OF MANUFACTURERS, VISIT WWW.LABMANAGER.COM/SPECTROPHOTOMETERS
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TOP FEATURES READERS LOOK FOR IN
CHROMATOGRAPHY COLUMNS

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 endcapped, 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:
LOT TO LOT REPRODUCIBILITY

87%

TECHNICAL PERFORMANCE

74%

RUGGEDNESS / DURABILITY

69%

INITIAL PURCHASE PRICE OF COLUMN

53%

REPUTATION OF COLUMN MANUFACTURER

43%

APPLICATIONS SUPPORT

43%

COLUMN DISCOUNT PROGRAM

42%

METHOD VALIDATION / COMPLIANCE SUPPORT

36%

SPECIALS AND PROMOTIONS

34%

AVAILABLE APPLICATIONS LITERATURE

26%

870=
740=
690=
530=
430=
430=
420=
360=
340=
260=
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Separation modes used by survey respondents:
59%
39%
26%
23%
18%
16%
13%
13%
13%
11%
10%

Reverse phase
Normal phase
Ion exchange
Hydrophilic interaction (HILIC)
Ion chromatography
Affinity
Chiral
Gel filtration (GFC)
Ion exclusion
Gel permeation (GPC)
Other

Column phases used by survey respondents:
58%
37%
24%
24%
21%
21%
19%
13%
13%
11%
11%
8%
5%

C18
Silica
Anion exchange
Phenyl
Cation exchange
C8
C18 (polar endcapped)
Biphenyl
Other
Amino
Cyano
C4
PFP

Nearly 67% of respondents are engaged in purchasing
new chromatography columns. The reasons for these
purchases are as follows:
Require higher quality data
Increase column life
Addition to existing systems, increase capacity
Trying to reduce operating costs
Setting up a new lab / developing a brand new method
Require shorter run times / increased lab throughput
Working with more difficult samples that cause
column clogging
Require more precise and accurate flow rates
Other
Reduce solvent usage and waste
Require a special size column
Reduce sample prep steps and time

30%
30%
28%
25%
23%
23%
20%
19%
13%
11%
9%
6%

For more information on chromatography columns, including useful articles and a list of manufacturers,
visit www.labmanager.com/hplc-columns
December 2017
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ASK THE EXPERT

MULTIPLEXING AND AUTOMATION
IN PATHOLOGY by Tanuja Koppal, PhD

David Rimm, MD, PhD

Q: Why has pathology been so

slow to adopt automation?
A: Pathology has been slow to adopt

new technologies because in some ways
it’s a very reactive specialty. Morphology testing requires a certain level of
expertise, which is what pathologists
receive training for in medical school.
Once you are a trained pathologist, it
takes a relatively small amount of time
to look at a simple specimen preparation and provide a diagnosis to triage a
patient. This success in surgical pathology and cytopathology has made adoption of automation rather slow. Secondly, it’s very expensive to do the kinds
of clinical testing required to generate
data that can directly impact patients.
Even though a drug can cost thousands
of dollars, the reimbursement for the
test is very low. Hence, investors and
other entities have not invested much in
diagnostics because there is not much
money to be made. It was a cost-based
decision, not a value-based one.

Q: What is now bringing about

a change?
A: There are two main reasons why

automation is now creeping into pathology. One is the automation of digital
pathology through artificial intelligence—AI—and we are in the early
stages of that adoption. It is happening
through the development of companies
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David Rimm, MD, PhD, professor of pathology and medicine at the Yale School of Medicine,
talks to contributing editor Tanuja Koppal, PhD, about what prevented early adoption of
multiplexing and automation in the field of pathology. Although automation and multiplexing
have now been made possible due to digital and molecular detection pathology, challenges
exist at every step—from standardization of protocols for sample procurement, handling, and
storage to reimbursements for clinical pathology services.

[that] recognize that even though there
is not much money in reimbursement,
there is still value and it can save money.
Automation can sometimes prove to be
more efficient than a pathologist, or it
can be used as a tool by the pathologist
to improve the specificity and sensitivity
of the diagnosis. The other reason is the
growing use of molecular testing, such

immunochemistry or fluorescence in
situ hybridization-based—or FISHbased—tests or mutation-based tests
are all companion diagnostics, but the
reimbursements are still challenging.
Even though some of these tests are
quite mediocre—or not very specific—
not much investment has been made
to improve them. The improvements

“Another aspect that is on the horizon … is the
reimbursement for drugs only if they work.”
as DNA and protein-based assessments.
Multiplexed assessment with immunohistochemistry—IHC—started back in
the ’70s and early ’80s, using antibodies
to detect the presence or absence of
a protein and coming up with a more
specific diagnosis. One of the earliest
companion diagnostic tests was the
one for the estrogen receptor in breast
cancer patients. If the patient had the
receptor, they got one drug; if they
didn’t, they got a different drug. In the
’80s, this test was considered one of the
earliest “molecular biomarkers,” and
now there are many such tests driving targeted therapies for lung cancer,
melanoma, and other diseases. These

that have occurred are mostly through
academia or by automation of staining by the big histology vendors. So,
the bottom line is that there is really
no economic driving force to justify
automation. Even though the price of
the drug is high, the historic use of lowcost diagnostic tests has slowed down
the desire for high-cost automated tests.
Unless you can come up with a quantitative, multiplexed, automated test that
is very inexpensive and shows evidence
that it is valuable to patients, it’s hard to
get it approved and reimbursed. Another aspect that is on the horizon, which is
quite exciting, is the reimbursement for
drugs only if they work. For instance,
in some situations only one out of four
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patients benefits from the drug. If the
drug is very expensive, the insurance
companies prefer to identify the one
patient who is likely to benefit from the
drug. Drug companies, on the other
hand, would prefer the drug [be] given
to every possible patient [who] could
potentially benefit from the treatment.
Insurance companies do not invest in
diagnostics, but they can really drive
the use of diagnostics, as we have seen
recently in the use of CAR-T therapies.
Two recent approvals for very expensive
drugs have payment linked to patient
response. When that happens throughout the industry, then the value of the
diagnostic tests will change and people
will start investing in the development
of better diagnostics.

Q: Has lack of standardization
also contributed to the slow
adoption of automation?
A: Reimbursement is the biggest factor
in why high-cost automated tests are
not routinely done. Standardization
is certainly important, and we are
currently working on PD-L1 standardization for cancer immunotherapy. But even if you have a perfectly
standardized test, if it’s not going to be
reimbursed, it won’t get done. Many
international groups are working on
bringing about standardization in certain areas, but it’s certainly not holding
back biomarker adoption in the clinic.
Some multiparametric tests for gene
expression levels or predicting patient
response are fairly well established and
clinically approved, although they can
be done only at a few compliant sites.
A few years ago, there was a big push
toward setting guidelines for sample
processing and handling for various
specimen types. I won’t say the problem
is solved, but there is a lot more awareness, and people are more inclined to
follow the published guidelines.

“General pathology has
been slow to adopt new
technology, waiting for
better proof of efficacy
and cost-effectiveness.”
Q: How much automation and
multiplexing do you do at the
Yale Pathology Tissue Services
lab that you direct?
A: Our service lab tests around 40,000
specimens a year, mostly using the
pathologists’ expertise. About 10 to 20
percent of this work has some IHC or
companion diagnostic testing component. It is still interpreted by a pathologist but is a molecular-based test that
helps augment the diagnosis. For some
cancers, we do multiplexed gene mutation testing or IHC panels looking at
four or five different proteins, and some
of these tests are used by clinicians to
pick the right therapy for the patient.
We probably do 1,000 to 1,500 such molecular-based tests every year. However,
all the quantitative multiplexed testing
or use of AI in digital pathology is done
only in our research labs and is not
happening elsewhere on a routine basis.
General pathology has been slow to
adopt new technology, waiting for better
proof of efficacy and cost-effectiveness.

Q: Where do you see the future

going in terms of automated
pathology testing?
A: We worked on quantitative immu-

diagnostic test that needed the quantitation, and QIF was inefficient for semiquantitative assays. Some drugs possibly
failed back then due to lack of quantitative diagnostics that could have prevented poor patient selection. Immunotherapy may change diagnostic methods. We
are now seeing multiplexed tests being
developed on a fluorescence-based
platform that are likely to be adopted
in the next three to five years. Immunotherapy, which requires multiplexed
quantitative testing for identifying the
right treatment for the patient, might
have been the killer application that we
were looking for 10 years ago to bring
QIF to the clinic.
David Rimm is a professor in the
departments of pathology and medicine
(oncology) at the Yale University School
of Medicine. He is the director of Yale
Pathology Tissue Services. He completed
an MD and a PhD at Johns Hopkins
University Medical School, followed
by a pathology residency at Yale and
a cytopathology fellowship at the
Medical College of Virginia. He is boardcertified in anatomy and cytopathology.
His research lab group focuses on
quantitative pathology using the AQUA®
technology invented in his lab, with
projects related to predicting response
to both targeted and immunotherapy in
cancer. He also has supported projects
related to rapid, low-cost diagnostic tests
and direct tissue imaging.

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

nofluorescence—QIF—which is more
accurate than IHC and can be
multiplexed. However, 10 years ago,
there was no real reason to adopt it in
the clinic. There was no companion

December 2017

Lab Manager

53

MICROPLATE HANDLERS

product focus | microplate handlers

PLATE HANDLING FOR PROTEIN RESEARCH DEMANDS AUTOMATION,
ACCURACY, EFFICIENCY, AND REPRODUCIBILITY
by Mike May, PhD

F

aced with a plate of multiple wells, a scientist
in search of proteins often turns to automated
methods. The likely tasks range from confirming
the presence of a specific protein to quantifying or
isolating it. Using a process that includes a handler
makes the results easier to collect as well as more
accurate and repeatable.
In a pharmaceutical company’s bioanalytical labs,
scientists typically know which proteins are of interest.
Then they build targeted methods for them and use
microplate handlers to do the sample preparation, says
Kevin Bateman, distinguished scientist at Merck & Co.
(West Point, PA). “We typically work in 96-well plates
and focus on targeted quantitation of endogenous or
exogenous proteins.” A liquid handler performs most of
the processing—aliquoting unknown samples, preparing
standards and quality control samples, and adding reagents
for affinity capture and protein digestion. “Attributes that
are important for this work include accuracy and precision
of the liquid-handling steps, robustness of the system, and
ease of use for the operator,” Bateman explains.
Increasingly, scientists are exploring functional
genomics, which look not only at what genes are in
an organism but also at what they do. In particular,
scientists want to know how genomic changes impact
other processes. As an example, one can study the effect
of a DNA mutation on all of the biochemical pathways
in a sample, says Gisela Canales, Pacific Northwest
account manager at Hudson Robotics (Springfield, NJ).
Protein production also requires microplate-based
processes. As John Lesnick, applications manager at
Labcyte (San Jose, CA), explains, “Laboratories trying
to scale protein production often use microplate
handlers to integrate devices for liquid handling, plate
handling, and detection into dedicated workstations.”

Getting biophysical
To collect data from multiwell plates, researchers
use various analytical methods. “Currently, a wide
range of detection technologies suits specific assay
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requirements,” says Christina Burtsoff-Asp, product
marketing manager at GE Healthcare Life Sciences
(Uppsala, Sweden). One of them is surface plasmon
resonance (SPR)—a biophysical method that BurtsoffAsp says has become a key technology and is adopted
for target-based screening programs. SPR measures the
interactions between biomolecules, such as proteins.

“When using protein-affinity
purifications in high throughput,
consistency and reproducibility
can become challenging.”
Such binding assays depend on careful procedures.
As Burtsoff-Asp notes, “For the screening processes,
it’s recommended to use a microplate seal to avoid
evaporation from the sample/reagent microplate that
could impact the results and cause high coefficients of
variation for the data generated.”
Researchers often need tools to pick out low-affinity
proteins. As an example, GE’s Biacore 8K SPR
biosensor system identified fragments of NS5B—a viral
polymerase involved in the replication of hepatitis C—
at low millimolar affinities. In that research, this system
screened 500 fragments in 20 hours. The Biacore 8K
can also be used in many other applications, such as
determining the role of hemoglobin-related peptides in
glucose regulation.

Multiple samples
Protein studies often require many samples; for
example, clinical studies require samples collected
across a population of patients. Canales points out that
her company’s technology can rapidly process multiple
samples in an automated fashion, including scheduling
multiple assays in parallel.
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Nonetheless, testing more samples can raise the bar on managing
the results. As Canales notes, scientists must be able to analyze
the large amounts of data generated in an easy, measurable way.
Using Hudson Robotics’ PlateCrane and Intellicyt iQue system,
says Canales, helps scientists keep track of many variables
and complex results in, for instance, antibody development or
protein interactions in single-cell assays.
Other suppliers also develop systems to help researchers
work with microplates of proteins. For instance, Maryann
Shen, automation solutions marketing manager at Agilent
Technologies (Santa Clara, CA), says that her company serves
many users who are doing protein-affinity purification in a
plate format. She adds, “Specifically, they are using the Agilent
AssayMAP Bravo platform and the Protein A, Protein G, and
Streptavidin cartridges to purify specific targets of interest.”
This system automates the simultaneous analysis of from
one to 96 samples. The purified samples can be analyzed
with liquid chromatography followed by mass spectrometry
(LC-MS). This, says Shen, can be used for characterization,
pharmacokinetic studies, and more.

explains. “The complexity of some protein assays, including
incubation and other processes, can be challenging for
scheduling software, as the number of plates to process
increases for large-scale screening.”
As an example of integrating the automation of microplate
processes with other technologies, Lesnick describes how
Labcyte and AstraZeneca (Cambridge, UK) are collaborating
to develop an acoustic-MS system that directly loads a mass
spectrometer using acoustic liquid-handling technology
developed at Labcyte. “This system will offer the ability to
automate label-free screening and has demonstrated the ability
to process three samples per second—significantly faster than
anything on the market today,” Lesnick says.
Getting the most from analyzing proteins in microplates will
keep requiring teamwork. Many platforms must work together,
and that requires hardware and software that combine in a
system and work as one.
Mike May is a freelance writer and editor living in Texas. You may
reach him at mike@techtyper.com.

When using protein-affinity purifications in high throughput,
consistency and reproducibility can become challenging—
both between samples and technicians. “The Agilent
AssayMAP Bravo platform provides a unique approach in
which these experiments are handled in a plate format and
fully automated,” Shen explains. “This approach has allowed
researchers to achieve outstanding reproducibility.”

Teaming up
Some of the foundation of microplate handling involves
flexibility and integration. As an example, Lesnick says the
Labcyte Access Laboratory Workstation can automate a wide
range of assays, including quantitation, activity, and protein
reporter assays. As Lesnick notes, “Automated workstations are
also being used to combine techniques from synthetic biology
with protein screening.”
In many of these applications, the key challenge revolves
around integrating various platforms and timing the
exchanges of samples and processes. “Systems that integrate
microplate handlers with other devices use software to
schedule tasks to be performed by each device,” Lesnick

FOR ADDITIONAL RESOURCES ON MICROPLATE HANDLERS, INCLUDING USEFUL ARTICLES AND A LIST OF
MANUFACTURERS, VISIT WWW.LABMANAGER.COM/MICROPLATE-TECH
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TOP FEATURES READERS LOOK
FOR IN HOMOGENIZERS

Homogenizer types used by survey respondents:
Rotor-stator
Ultrasonic
Bead mill
Fluidized bed
Other

60%
38%
33%
8%
13%

Homogenizer applications as reported by survey respondents:
Homogenization
Cell disruption
Extraction
Mixing
Emulsification
Dissolving
Shredding
Process reactions
Precipitation
Gassing
Wetting
Other

70%
44%
38%
34%
34%
21%
5%
5%
5%
3%
0%
3%

Nearly 55% of respondents are engaged in
purchasing a homogenizer. The reasons for these
purchases are as follows:






Addition to existing systems, increase capacity
Replacement of an aging instrument
First time purchase
Setting up a new lab
Other

45%
42%
4%
4%
6%

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 5 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.

TOP 10 FEATURES/FACTORS

Respondents Look for When Purchasing a Homogenizer:
DURABILITY OF PRODUCT

93%

LOW MAINTENANCE—EASY TO USE AND CLEAN

82%

VALUE FOR PRICE PAID

75%

VARIABLE SPEED CONTROLS

65%

RELIABILITY OF VENDOR

62%

SAFETY FEATURES

61%

WARRANTY

58%

RESULTS WITH MINIMUM DEVIATION

57%

REPUTATION OF VENDOR

55%

SERVICE AND SUPPORT

54%

930=
820=
750=
650=
620=
610=
580=
570=
550=
540=



For more information on homogenizers, visit www.labmanager.com/homogenizers

Over 25 years of experience offering precision homogenizers.

Looking for the right product? Our PRODUCT FINDER can help.
www.labmanager.com/productfinder
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PICKING THE CONTROLLER THAT MEETS A LAB’S NEEDS
by Mike May, PhD

V

acuum pumps play a role in many lab applications,
and sometimes it helps to automatically control
this piece of equipment. “Any application where
someone is trying to separate components of a mixture
in a precise and repeatable way is a good candidate for an
automatically controlled pump,” says Scott Leahy, director
of technical marketing at VACUUBRAND (Essex, CT).
One of the most common applications of automatically
controlled vacuum pumps is rotary evaporation.
They also are handy with distillation columns, fluid
aspiration, and vacuum ovens.

Improving efficiency
Adding automation delivers many advantages. “An
automatically controlled pump used with a rotavap, an
oven, or with a distillation column gives you the ability to
evaporate—or distill—one component at a time, maximize
yields, and minimize process times,” Leahy explains.
The advantages extend to a range of applications. With
fluid aspiration used with cell culture, for instance,
controlling the vacuum keeps the suction consistent
when changing media. As Leahy notes, “Low adherent
cells can be aspirated away, and work consequently lost,
if too much suction is applied.” (As someone who has
worked with lots of cell cultures, I ruined many with too
much suction—starting with a culture dish of healthy
cells and ending with nothing. Automatic control could
have saved me an enormous amount of grief !)

Features to find
In looking for an automatic controller for an existing
vacuum pump, the first priority is compatibility. “Make
sure the material in the controller and the flow path
are compatible, so it holds up,” says Roland Anderson,
laboratory products manager at KNF Neuberger
(Trenton, NJ). The controller must also match the
required parameters of an application, such as the
required level of vacuum and the pump’s flow.

Then a user must decide between a two-point controller,
which is basically on or off, or an adaptive controller,
which adjusts the speed of the pump to match the
current needs of an application. “An adaptive controller
only works with a speed-controllable pump,” Anderson
notes. “A two-point controller is somewhat less expensive
and a little older technology.” With rotary evaporation,
for example, an adaptive controller prevents bumping, or
violent boiling. Bumping can waste some of the sample.
As with other equipment in a lab, scientists want
a vacuum pump to be easy to use. “Under ideal
circumstances, you want a pump that simply requires
you to hit the start button, and then it runs your
process to completion,” Leahy points out. “You don’t
want to have to go through a complicated setup or
programming procedure or to have to look back at the
controller in order to watch over the process to be sure
it is still proceeding as you would expect.”

Minimizing maintenance
Adding an automatic controller can reduce pump
maintenance. Pumps that automatically adjust the
motor speed usually run at much less than full speed,
Anderson notes. The lower speed makes a pump quieter
and reduces wear.
“Since the noise level and maintenance requirements
are two of the top concerns among vacuum-pump
users,” Leahy adds, “it is worthwhile to keep in mind
that using speed-controlled pumps helps to address
both of these concerns.”
Also, the controller itself needs only minimal care.
“If you’re pulling wet vapor through it, maybe clean
it at some point,” Anderson says, “but it usually won’t
require maintenance.”
So, adding a controller makes vacuum pumping easier
to use and more effective, all without much trouble.
Mike May is a freelance writer and editor living in Texas.
You may reach him at mike@techtyper.com.

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 Erica Tennenhouse, PhD

T

he water that flows out of the tap is
contaminated with a host of impurities, from
organics to inorganics and from bacteria
to particulates. Most labs require their water to be
purified to some degree, but the question of which
purification system is most appropriate for a given lab’s
needs might leave some scratching their heads.
According to David Wasescha, a product manager
at Labconco (Kansas City, MO), the first question
to answer when choosing a water purification
system is what level of quality is needed. The
three options are Type I, Type II, and Type III,
with Type I water being the most pure.
Which level of purity a lab requires depends
on the instruments being used and the types
of experiments being run, says Wasescha.
Most commonly a lab will use Type III water,
which is often generated en masse and used to
supply equipment like glassware washers and
autoclaves and as a source for noncritical solution
preparation. Among its applications, Type II water
may be used to make buffers, in microbiology
culture media, and to prepare reagents for
chemical analysis. Type I is generally reserved
for more crucial applications, such as HPLC, GC,
ICP-MS, and other analytical techniques, as well
as PCR, genetic sequencing, and to prepare media
for mammalian cell culture and IVF.
A single lab may require more than one type of
water. “If many different applications are being
done in the same lab, it could be a combination
of equipment that will get the job done for
everybody,” says Sean Murphy, EU custom project
support manager at MilliporeSigma, a business of
Merck KGaA, Darmstadt Germany.
Although it may seem simple, labs sometimes get
it wrong when it comes to water grade—and that
can lead to a host of issues. If, for instance, Type
II water is used in a situation that requires Type I

water, experimental results may be inaccurate due
to contamination. “If it’s a QC lab, it could result in
a product being released that shouldn’t have been
released,” says Murphy. When substandard water is
used to feed lab support instruments, mineral residues
may get deposited onto important components and
shorten equipment life spans, Wasescha notes.
The reverse situation may also occur. If a lab’s
water is too pure for its routine applications—for
example, if the water system is producing Type
I water when only Type III is needed—it is akin
to pouring money down the drain, says Murphy,
because the purer the water, the more it costs.
The other question to ask when selecting a water
purification system is how much water is needed
per day. As Wayne Darsa, director of sales and
business development at ELGA LabWater, USA
(Woodridge, IL), states, “Beyond water type and
amount, everything else is bells and whistles.”
Some of those added extras include a user-friendly
interface, water-quality monitors, and customer
support, says Murphy, who notes that labs may also
opt for the more environmentally friendly water
purification systems that are becoming available.
Fortunately, labs do not need to navigate all of the
options by themselves. For their larger projects,
MilliporeSigma, a business of Merck KGaA,
Darmstadt Germany, has three pages’ worth of
questions that they pose to their customers in
order to orient the decision to the correct piece of
equipment. ELGA similarly takes a consultative
approach with their customers. “Our approach is to
ask the right discovery questions, determine which
of our products would meet those requirements,
and then together with the scientist decide which
of those pieces of equipment make the best sense
in terms of technology and cost,” says Darsa.

WATER PURIFICATION
SYSTEMS

SELECTING THE RIGHT UNIT FOR YOUR LAB

Erica Tennenhouse, scientific content editor for Lab
Manager, can be reached at etennenhouse@labmanager.com
or 647-500-7039.

FOR ADDITIONAL RESOURCES ON WATER PURIFICATION SYSTEMS, INCLUDING USEFUL ARTICLES AND A LIST OF
MANUFACTURERS, VISIT WWW.LABMANAGER.COM/LABWATER

survey says
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TOP FEATURES READERS LOOK
FOR IN FUME HOODS
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.

Fume hood types used by survey respondents:
Conventional ducted fume hood

68%

Laminar flow hood

37%

Benchtop ductless fume hood

20%

Canopy ducted fume hood

20%

Variable air volume ducted fume hood

20%

Portable ductless fume hood

6%

Other

1%

50% of respondents are engaged in purchasing
a new fume hood. The reasons for these purchases
are as follows:
 Replacement of aging fume hood

63%

 Addition to existing systems, increase capacity

18%

 Setting up a new lab / developing a brand
new method

12%
8%

 Other

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:
SAFETY AND HEALTH FEATURES

94%

PERFORMANCE OF PRODUCT

88%

DURABILITY OF PRODUCT

87%

LOW MAINTENANCE / EASY TO CLEAN

82%

EASE OF USE; ERGONOMIC OPERATION

80%

VALUE FOR PRICE PAID

77%

LOW OPERATING COSTS

66%

WARRANTIES

63%

TOTAL COST OF OWNERSHIP

62%

SERVICE AND SUPPORT

58%

940=
880=
870=
820=
800=
770=
660=
630=
620=
580=
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For more information on fume hoods, including useful articles and a list of manufacturers,
visit www.labmanager.com/fume-hoods
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Types of LIMS configuration used by survey respondents:
46%

Web based
Client/server

41%

Stand alone

25%

Thin client/server

5%

Other

8%

Most common LIMS applications reported by survey
respondents:
Sample management

81%

User reporting

73%

QA/QC

73%

Instrument connection

52%

Workflow automation

40%

Regulatory management

34%

Chemical inventory

32%

Invoicing

31%

Other

13%

TOP FEATURES READERS
LOOK FOR IN LIMS

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 6 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?
3. 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.
4. 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.
5. 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.
6. 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

Nearly 49% of respondents are engaged in
purchasing a new LIMS. The reasons for these
purchases are as follows:

Respondents Look for When Purchasing a LIMS:

 Upgrading to a new system

49%

 Setting up a new lab

12%

 First time purchase

12%

 Adding to an existing system

10%

 Other

18%

SERVICE AND SUPPORT

82%

FLEXIBILITY

71%

VENDOR SUPPORTED TRAINING

65%

PRICE

63%

EASILY UPGRADED

63%

EASY DATA MIGRATION

62%

SIMPLE INTERFACE

62%

EASE OF INSTALLATION

59%

POWERFUL REPORTING FUNCTIONS

54%

VENDOR REPUTATION

44%

820=
710=
650=
630=
630=
620=
620=
590=
540=
440=
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For more information on LIMS, including useful articles and a list of manufacturers,
visit www.labmanager.com/LIMS
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Are You in the Market for
a New CO2 Incubator?

Join Linda the lab manager’s team in this video as they review what features the best CO2
incubators can (and should) offer. In particular, learn the key options today’s incubators
provide for preventing contamination—a major challenge in any cell culture lab.

LabManager.com/CO2-incubator-video

TECHNOLOGYNEWS
ANALYTICAL
FTIR Spectrometer
ALPHA II

• The latest generation of the ALPHA series of
compact FTIR spectrometers
• Features fully-automated test routines for
validation regarding operational qualification
(OQ) and performance validation (PQ) as well
as innovations in temperature-stabilized detector
and high quality IR source technology
• Now offers optional touch panel PC of industrial
grade and OPUS-TOUCH touchscreen software
Brukerwww.bruker.com/alpha

LC & GC Columns for PAH Analysis

CHARON

• Enables IONICON PTR-TOFMS series instruments
to measure aerosols directly with PTR-MS
• Provides on-line and real-time characterization of
non-refractory organic sub-µm particulate matter
• Low limits of detection allow for laboratory-based and ambient measurements
• Allows users to detect the majority of
atmospheric organic carbon with a single instrument
• An exclusive add-on to selected IONICON PTR-TOFMS series instruments
IONICON Analytik www.ionicon.com/product/accessories/charon

BASIC LAB

Kinetex® 3.5µm PAH & Zebron™ ZB-PAH

Refrigerated, High-Speed Centrifuges

Phenomenexwww.phenomenex.com

• Designed to leverage harmonic technology
that ensures ultra-smooth acceleration/
deceleration profiles
• Protects samples from disturbance so
scientists can get larger soft pellets and
higher sample yield from each run
• Harmonic technology also helps improve
operational efficiency, which can save time
by shortening workflows
• Designed to deliver repeatable results for a variety of applications

• The Kinetex 3.5µm PAH HPLC/UHPLC column combines a unique selectivity for PAHs with Phenomenex’s
proprietary Core-Shell Technology to deliver significant
performance gains over traditional fully porous media
• Zebron ZB-PAH joins the company’s large family of GC
columns to deliver optimal performance when
analyzing EU-regulated polycyclic aromatic hydrocarbons
• Deliver faster analysis times, better sensitivity, and
greater resolution for the analysis of PAHs by HPLC, UHPLC, or GC

Electrical & Asymmetrical FFF
Fractionation System
EAF2000

• Designed to enhance separation and characterization of
biopharmaceutical, environmental, and nanomaterials
• EAF4 technology uniquely combines the principle of
electrical and asymmetrical flow FFF in just one system
• Integrates Postnova's AF2000 asymmetrical flow FFF
system, with an additional electrical FFF module, special
EAF4 channel, and easy-to-use software platform
Postnova Analytics

www.postnova.com/overview_759.html

Surface Analysis System

Avanti J-15 Series

Beckman Coulter Life Sciences www.beckman.com/centrifuges/high-speed

Gas Flow Control Valve
• Designed for gas flow control up to 200 bar
• Is directly driven
• Does not have a Vary-P mechanism, making mass
flow controllers fitted with this valve (F-220 series)
even more compact, offering even faster control
• Industrial versions (IP65 rating) of all mass flow
controllers can also be supplied

Bronkhorstwww.bronkhorst.com

Photostability Chambers
7540 Series

• Designed to easily integrate multiple analytical techniques in
a single compact, fully-automated surface analysis instrument
• Combines the high throughput and high sensitivity of the
Thermo Scientific K-Alpha+ XPS system with the multi-technique
capabilities of the Thermo Scientific ESCALAB Xi+ XPS microprobe
• Makes world-class surface analysis more accessible to non-experts

• Now the fastest way to attain critical
ICH Q1B (option 2) exposure levels
• Full ICH visible and UVA exposures are
achievable in as little as 42 hours
• Achieves high uniformity, and provides more
than 75% usable test area shelf space
• Offers an integral 5°C cycle, for testing of
refrigerated drugs, vaccines, and biologicals

Thermo Fisher Scientific www.thermofisher.com/surfaceanalysis

Caronwww.caronproducts.com

Nexsa
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CO2 Incubator Technology

Dual Entry Fume Hoods

• Now covered by two US patents
• Feature provides CO2 incubators with the
temperature maintenance after power loss of a
water jacket, but with none of the maintenance
• Permits the design of an incubator that is almost
as light as a conventional air-jacketed unit
• Available both in the 10 cu.ft (283L) Gel Jacket
CO2 incubator, and Caron’s latest unit, the 5 cu.ft (142L) Wally

• Unique design features safety glass sashes front and
rear that allow observers a clear view as well as easy
access to procedures
• A split transparent baffle system provides uniform
airflow on both sides of the fume hood
• The material of construction is chemical/corrosion
resistant, flame retardant, non-metallic, lightweight
composite fiber reinforced polyester resin—no rust

Gel Jacket

UniFlow SE

Caronwww.caronproducts.com

HEMCOwww.HEMCOcorp.com/dual.html

Critical Flow Controller

Autosampler & Titrator Upgrades

• Designed for the testing of dry powder
inhalers (DPIs)
• Sets a new benchmark for the set-up,
control, and documentation of all the
parameters associated with the measurement of delivered dose and aerodynamic
particle size distribution (APSD) by cascade
impaction, in accordance with the United States and European Pharmacopoeias
• A new ‘fly-by-wire’ flow control valve allows for automated operation

• Metrohm has released significant
enhancements to its Ti-Touch Titrator family
of potentiometric and Karl Fischer titrators
and a new low-cost autosampler
• Users now have the ability to connect a
second titration stand, do pH-STAT titrations,
and benefit from fully automated analysis
of up to 24 samples when combining the
Ti-Touch titrator with the new 810 autosampler
• Particularly beneficial to users in regulated industries

TPK™ 2100

Copley Scientific

www.copleyscientific.com

Dissolution Sampler

Metrohmwww.metrohm.com

Water Systems

Eclipse 5300

Duratherm MAX

• Recently received CE, ETL, and FCC mark approvals
• Has undergone certification with an accredited testing
laboratory and has passed all the required testing
standards for obtaining approval
• Fully complies with these important safety
and regulatory standards
• Shows Distek’s commitment to safety and environmental
issues both domestically and internationally
Distekwww.distekinc.com

Miniature Back Pressure Regulator
LVF

• Feature temperatures up to 380°F (193°C) and
system pressures up to 300 PSI (20.7 Bar)
• Now available in a lower temperature D3 Series,
which has capabilities up to 330°F (166°C) and
an option for 340°F (171°C)
• Provide users with a greater selection for their high
temperature requirements instead of relying on
steam or oil systems as their heat transfer medium
Mokonwww.mokon.com

Power Recorder/Analyzer
PQ Pass-Thru™

• Comes exclusively in 1/16” size ports, either
HPLC (10-32) style threads or HiP AF1 style
• Has a maximum flow coefficient (Cv) of 0.01
• A smaller version of Equilibar’s signature
dome-loaded, multiple orifice regulator with
a diameter of less than 40 mm
• Features a Cv turndown ratio of 1:100.000
• Well-suited for applications involving catalytic
research or gas chromatography
Equilibar

810 & Ti-Touch

• Assesses the power source connected to medical,
laboratory, and other sensitive electronic equipment
• Designed to reduce the costs and time-frame involved
in determining if operational problems with sensitive
electronic equipment are caused by power problems
• Can be shipped via overnight delivery service, thus
eliminating the time and expense of a service
technician visit to the site
www.equilibar.com

PowerCETwww.powercet.com
December 2017

Lab Manager

65

technology news

Stability Chambers

Programmable Bake Plate

• Available in a variety of customizable models
• Provide precision temperature control from 2°C to 70°C and 20%
to 96%RH with exceptional uniformity throughout the chamber
• Can serve a diverse array of applications across a multitude
of industries
• The Model 33R is built to exceed the exacting standards required
by such regulatory bodies as ICH, TAPPI, and MIL Spec

• Provides uniform heating across the surface of better than
1% over a heating range from room temperature to 350°C
• Ideal for precisely heating 12” (304.8mm) and smaller
silicon wafers, electronic chips, displays, adhesives, and for
doing photo-resists and more
• Controllable remotely from a PC or industrial controller via
the RS232 I/O port using the command set provided

Hotpack

SP Scientific

www.spscientific.com/Chambers

WaferPlate™

Torrey Pines Scientific

www.torreypinesscientific.com

Cryo-Transmission Electron Microscopes FE-SEM Microscope
Krios G3i & Glacios

• Can be used independently or together in a single particle
analysis (SPA) workflow
• Make structural analysis of proteins, protein complexes, and
other biomolecular structures faster, easier, and more accessible
• The Krios G3i features important enhancements, including auto-alignment, simplified user interface, and extended sample lifetime
• The Glacios delivers a high-performance cryo-EM solution to a
broader range of scientists
Thermo Fisher Scientific

www.thermofisher.com
PRODUCT SPOTLIGHT

THE WORLD‘S ONLY ALIQUOTING
PIPET CONTROLLER

NEW UNIT ALLOWS PRECISE
ALIQUOTING WITHOUT THE NEED
FOR MANUAL “EYEBALLING” OF
THE MENISCUS
Laboratory professionals who have been yearning
for an aliquoting pipet controller are now in luck with
VistaLab™ Technologies’ release of the Ovation®
ali-Q™, currently the world’s only aliquoting pipet
controller. The Ovation ali-Q is the first pipet controller that allows precise aliquoting
without the need for manual "eyeballing" of the meniscus. The unit provides accurate
reproducibility while decreasing user fatigue, thus increasing productivity.
The new controller incorporates a proprietary intelligent measuring system to
precisely measure and dispense aliquots with minimal input from the user. The user
simply sets an aliquot volume on the volume-set dial and with a single press of the
unique aliquot button dispenses each aliquot. When compared to the traditional usercontrolled aliquoting process, the Ovation ali-Q's semi-automated process provides
accurate reproducibility that is unattainable manually and is much easier and faster.
ali-Q uses an array of sensors to make corrections, ensuring accuracy even when
there are variations in temperature, humidity, or pressure. Thanks to an integrated
accelerometer, the system works at any dispense angle so the user can maintain
a comfortable body position while dispensing, even when working in a hood. This
technology, in combination with the elimination of the need to visually gauge the
meniscus, makes the controller more comfortable to use overall and can help reduce
arm fatigue, shoulder pain, back pain, and other pipetting-related discomfort.
“The addition of the Ovation ali-Q continues our strong tradition of bringing
ergonomic products into the lab designed to optimize our customers’ productive
workflows,” said Dick Scordato, chairman and CEO, VistaLab Technologies.
For more information, visit https://vistalab.com
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Sigma 300

• Now available with WITec’s RISE microscopy solution for
correlative Raman-SEM imaging
• Features a standard, unmodified vacuum chamber and
SEM column along with a complete confocal Raman
microscope and spectrometer
• Expands the range of choices available to the researcher
and incorporates generations of experience in Raman
spectroscopic imaging and advanced structural analysis
ZEISSwww.zeiss.com

CHEMICALS, KITS, & REAGENTS
Metabolism Stress Test Kits
MitoXpress® and pH-Xtra

• Two new kits enable the characterization of the
main parameters of mitochondrial function in live
cells and evaluation of the glycolytic response of
in vitro cell models to metabolic stress
• MitoXpress kit is designed for use in combination with
the MitoXpress® Xtra Oxygen Consumption Assay
• pH-Xtra has been designed for use as a companion
kit to AMSBIO’s pH-Xtra Glycolysis Assay
AMSBIOwww.amsbio.com

Antibody Panels
DuraClone RE

• Provide tools to study low frequency populations of either
abnormal CD5+ B cells (RE CLB), abnormal plasma cells
(RE PC), or abnormal B progenitor cells (RE ALB)
• Deliver high sensitivity for rare cell populations, able
to accommodate either large sample volumes or high
cellular concentrations
• Using dry, unitized antibody combinations helps
preserve the strict assay conditions essential for
reliable, reproducible rare event analysis
Beckman Coulter Life Sciences

www.beckman.com
LabManager.com
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qPCR Enterobacteriaceae Kit

Universal Lateral Flow Assay Kit

• Provides a fast, sensitive, and specific alternative
to conventional agar plate detection methods
• Results can be obtained in as little as three
hours following a single enrichment
• Kit can be used for up to 94 samples on highor low-throughput Bio-Rad instruments
• Multiplex reaction includes an internal inhibition
control for a reliable result with negative result validation

SYGNISwww.sygnis.com

iQ-Check

Bio-Rad Laboratories

www.bio-rad.com/iqcheck

Primer Pair Reagent for
Pneumocystis jirovecii

www.diasorin.com

Primer Pair Reagents for
Streptococcus

• Include group C and group G Streptococcus—for use in laboratory-developed molecular tests
• Join DiaSorin’s menu of more than 60 molecular reagents for bacterial, viral, and fungal
targets in addition to human genetic mutations
• Classified as analyte-specific reagents (ASRs), which can be used by high-complexity
laboratories to develop their own lab-developed tests (LDTs)
DiaSorin Molecular

www.diasorin.com

Certified Titrant
0.1N-AGNO3-500ML

• For standardized acid and base and is traceable to NIST
• Manufactured pursuant to the requirements of ISO Guide 34 and ISO
17025 accreditations
• Comes in 500 mL size
• Basic stock sizes and customs are available upon request
Inorganic Ventures

Low-Endotoxin Plasmid
DNA Isolation Kits
PureLink

• For use in laboratory-developed molecular tests
• Is an analyte-specific reagent
• Can be used for the amplification and detection of the Pneumocystis jirovecii mtLSU
gene with a CFR610- and BHQ-2-labeled probe and forward and reverse primers
• Joins DiaSorin’s menu of more than 60 molecular reagents that can be used to detect
bacterial and viral targets in addition to human genetic mutations
DiaSorin Molecular

• Provides a tool for the easy, quick development
of customized sandwich lateral flow assays
• Enables researchers to rapidly progress the R&D
of their point-of-care (POC) diagnostic tools
thereby providing physicians with faster access
to POC testing for rapid early detection of disease
• Enables users to create lateral flow assay reagents with only a few minutes of hands-on time

www.inorganicventures.com

• Offer researchers dramatically accelerated
isolation of plasmid DNA compared to current
standard protocols
• Allow researchers to isolate transfection-quality
plasmid in about 30 minutes—up to 0.4 mg
for midi scale and up to 1.5 mg for maxi scale
preparation—enabling researchers to obtain high yields of low-endotoxin
DNA in significantly less time and without a tedious alcohol precipitation step
Thermo Fisher Scientific

www.thermofisher.com

Double-Staining Polymer Kit
ImmPRESS™ Duet

• Delivers all the advantages of polymer stains
including low background staining, high signal
intensity, and the elimination of off-target binding
• Enables fast, well-defined localization and
visualization of two different target antigens
on the same tissue section
• Combines highly active horseradish peroxidase
(HRP) and alkaline phosphatase (AP) enzyme polymers, conjugated to anti-mouse IgG
and anti-rabbit IgG secondary antibodies to produce a ready-to-use HRP/AP formulation
Vector Laboratories

https://vectorlabs.com

INFORMATICS
Informatics Platform Updates
ACD/Spectrus V2017.1

• Formulated to improve the post-thaw performance of frozen
sperm samples and reduce the cost of sperm cryopreservation
• Features an enriched formula high in glycerol that provides effective
cryopreservation at a low 3:1 ratio of semen to medium
• Minimizes dilution of poor quality samples compared to most
commercial sperm cryopreservation media that require a 1:1 ratio

• Deliver improved functionality to a broad range of solutions including MetaSense,
ACD/Labs' metabolite identification software introduced in 2016
• Introduce Luminata, a new solution for the
management of impurity data announced
in the spring of 2017
• Instrument format support across analytical
techniques has been expanded and enhanced
• MetaSense now includes new metabolic pathways in
the prediction algorithm, among other improvements

Irvine Scientific www.irvinesci.com/assisted-reproductive-technology

ACD/Labswww.acdlabs.com

Sperm Cryopreservation Medium
Arctic™
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Modeling and Simulation Software
Phoenix® 8.0.

• Designed for pharmacokinetic
(PK), pharmacodynamic
(PD), and toxicokinetic (TK)
modeling and simulation
• Includes Phoenix WinNonlin®
8.0, Phoenix NLME™ 8.0,
Phoenix Validation Suite 8.0, and Phoenix in vitro-in vivo correlation (IVIVC) Toolkit 8.0
• This latest update expedites data analysis, automates calculations, accelerates validation
automation, and maintains consistency and facilitates QC
Certarawww.certara.com

Bioanalytical Informatics Solution
E-WorkBook Cloud

• Provides an out-of-the-box capability that enables any bioanalytical lab to take advantage of industry-standard laboratory practices
• Offers the required bioanalytical workflows, sample tracking, reporting, and full implementation documentation (IQ/OQ) in a single packaged cloud offering
• Leverages E-WorkBook Inventory and other IDBS platform modules to deliver a seamless
end user experience
IDBSwww.idbs.com

Microbiology Quality Control Software
MODA-EM™ Version 3.3

• Enables microbiology quality control (QC) laboratories
to comply with new regulatory guidelines
• Delivers improved workflow with better
analytics and reporting than ever before
• Features a new, fully searchable audit trail
that lets scientists easily track changes
made through a sample’s lifecycle
• Includes enhanced scheduling and calendar
capabilities for simplified sample management
Lonzawww.lonza.com/moda

Oil Analysis Testing Software
MicroLab® Version 11

• The MicroLab automated analyzer series
provides complete oil analysis testing
• New software brings improved performance through
new signal processing methods and features that
provide additional capabilities and flexibility
• Presents a new, easy-to-read report format which
includes additional historical trending data
• MicroLab Series also now features the MicroLab 31,
MicroLab 42, and MicroLab 43 Companion Kits
Spectro Scientific www.spectrosci.com/product/microlab-40
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LIFE SCIENCE
Varicella Zoster Virus (VZV) Antigens
• Binding Site’s IMMUNOLOGICALS GROUP
has added two new Varicella Zoster Virus
(VZV) antigens to its broad offering of
products for in-vitro diagnostic (IVD)
manufacturing and research applications
• Both the standard VZV antigen, along with
the VZV glycoprotein antigen, have been
expressly designed for use as integral
components within solid phase enzyme
immunoassay test procedures
Binding Site

www.immunologicals.com

Customizable CRISPR Libraries
DESKGEN Series

• Support gene editing efforts in academic and biopharma settings
• Consist of six new CRISPR library products, each of which can be tailored
to an investigator’s list of genomic targets using any delivery method
• Can be used to functionally knock
out genes to reveal novel druggable
targets and essential pathways
• Saturate coding and non-coding
regions to reveal genotypephenotype relationships
Desktop Genetics

www.deskgen.com/landing

DNA Reference Standard
OncoSpan

• Features the largest gene coverage of any
oncology reference standard
• Allows the most comprehensive validation of oncology
gene panels and large-scale exome sequencing assays
• Supplied with free-of-charge access to online NGS validation
and quality control (QC) tool OncoMatic
• Helps drive faster, easier, and more complete validation
of oncology gene panels and exome sequencing assays
Horizon Discovery

www.horizondiscovery.com

PCR-Based Systems

BAX® System X5 and BAX® System Q7

• Designed to detect harmful bacteria and other microbes in food and environmental samples
• Analyze samples at the genetic level to provide excellent sensitivity, specificity, and accuracy
• Highly reliable results dramatically decrease
false positives, minimize re-testing, and
optimize speed of time-to-result with
minimum hands-on time
• Meet the food testing needs of different
laboratories, from small to high throughput
Hygienawww.hygiena.com/bax.html
LabManager.com

technology news

Micro Bioreactor with
Cell Culture Analyzer

SUPPLIES & CONSUMABLES

ambr® 15 with BioProfile® FLEX2

• The ambr® 15 automated micro bioreactor system has now been combined with a Nova
Biomedical (Nova) BioProfile® FLEX2 automated cell culture analyzer
• Offers collection of massive quantities
of cell culture data
• Allows QbD studies in upstream processing
to be more rapidly performed
• Enables fully integrated automatic sample
transfer, analysis, and automated feedback
control in each single-use ambr® 15 bioreactor
Sartorius Stedim Biotech
Nova Biomedical

www.sartorius.com
www.novabiomedical.com

Dispenser Tips for Clean
Room Environments

BRAND® BIO-CERT® PD-Tip™

• Are individually-wrapped sterile tips
for repeating pipettes
• Made in one of the world’s largest
cleanroom facilities for laboratory articles
• Certified free of DNA, RNases, endotoxins,
and ATP to ensure the integrity of users’ workflows
• Fit all repeating pipettes using standard dispenser tips and are
supplied with a Certificate of Performance documenting tip accuracy and precision
BrandTech Scientific

Diagnostics Analyzers
Atellica™ Solution

www.brandtech.com

High Flow Proportional
Electronic Valves

• Are the world’s first IVD analyzers with a
patented, bi-directional magnetic sample
transport that is 10 times faster than conventional
conveyors—expedites delivery of patient results
• Independently control every sample—for
immediate priority sample management,
reduced operator intervention, and fewer errors
• Engineered to deliver precision, throughput and turnaround time, and the industry’s
leading productivity per square meter—up to 440 tests per hour

DVP

Siemens Healthineers www.siemens.com/atellicasolution

Single Cell Analysis System

• Are precision-built 2-way control valves,
utilizing a unique, patented valving principle
• With a life of over a billion cycles, a solid,
compact design, and extremely high flow rates,
these valves are suitable for many applications
across numerous industries
• Provide air or gas flow control, and vary the output flow based on the current input to the solenoid
Clippardwww.clippard.com

Pierceable Microplate Cap Mats

Cyto-Mine®

JG Finneran

• Automates single cell analysis, sorting, imaging, and
dispensing to help boost throughput and sensitivity
throughout the biopharmaceutical discovery process
• Compatible with the Cyto-Cartridge®, a disposable
microfluidic biochip that integrates Sphere Fluidics’ core
technology in picodroplet generation and sorting for
cellular applications with TTP’s dispensing technology
• Can deliver up to 10 million tests in a single day
Sphere Fluidics
www.spherefluidics.com
TTPwww.ttp.com

• Ensure the integrity of samples in Porvair
96-well deep well microplates with glass inserts
used in high throughput chromatography
• Manufactured from chemically resistant
PTFE with a silicone lining
• For automated high throughput chromatography
applications where piercing and re-sealing is required, the new cap mats allow easy,
reproducible access while maintaining a high integrity seal on individual plate wells
Porvair Sciences

www.porvair-sciences.com

From Autoclaves to Water Purification Systems,
the NEW Lab Manager Product Pages have you covered.

how it works

AN ULTRA-HIGH VACUUM SOLUTION
FOR PHYSICS RESEARCH
Problem: Gravitational waves were first predicted by Albert Einstein when he proposed his general theory of relativity
(GR). GR theorizes that gravity is a property of space and time. Energy and mass cause spacetime to distort and curve, and
curved spacetime causes matter to move. GR also implied the existence of gravitational waves. These waves in spacetime
would result from massive gravitational events in outer space. But even Einstein himself was convinced it would never be
possible to measure them. Then on September 15, 2015 the Advanced Laser Interferometer Gravitational-Wave Observatory
(LIGO) ‘observed’ the gravitational waves created by the collision of two black holes more than one billion light-years away
from Earth. This was significant as this was the most direct observation showing that Einstein’s theory works in the most
extreme conditions of curved spacetime. How did they do this?

Solution: To detect and
measure gravitational waves is
only possible by an instrument
with exquisite precision that has
been isolated from all sources of
noise that would mask the tiny
signal. This requires all the key
components to be placed in a
vacuum chamber with a pressure a
trillion times smaller than normal
air pressure.

and recombining where the arms
meet. Einstein predicted that a
gravitational wave would change
the length of the arms ever so
slightly, and that any mismatch
in the length of the arms would
be detected when the beams
recombine. That is exactly what
LIGO detected—a distortion one
thousandth the diameter of one
atomic nucleus.

On September 15, 2015 after four
A partner with LIGO for many
decades of research, scientists
years, Agilent Technologies custom
The Agilent VacIon Plus 2500 l/s Ion
observed the phenomenon for the
ion pumps were incorporated
Pump
used
to
produce
the
ultra-high
first time, detecting waves that
into the LIGO instrument to help
vacuum for the LIGO instrument.
were 1.3 billion years old. And on
ensure a near-perfect ultrahigh
October 4, 2017 the 2017 Nobel
vacuum condition. The vacuum
Prize in Physics was awarded to
pumps work by ionizing any
the
three
scientists
who
detected
these gravitational waves
residual molecules, then accelerating them to collide with
for the first time in history—a discovery enabled with the
an electrode and trapping them within the pump. This
assistance of Agilent state-of-the-art vacuum ion pumps.
extreme vacuum environment was necessary to detect a
measurement change equal to one part in a thousand billion Visit www.agilent.com to learn more.
billion (1 in 1,000,000,000,000,000,000,000).
Using this ultra-high vacuum solution, the LIGO detectors
could then measure gravitational waves by using two arms
of an interferometer placed at 90 degrees. Each arm is
housed in a beam tube kept under this near-perfect vacuum.
A laser beam, split in two, travels back and forth along
each 4-kilometer arm, bouncing off mirrors at each end
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products in action

VACUUBRAND’S
VACUU·LAN® LOCAL VACUUM NETWORKS
Modular vacuum networks provide stable vacuum at up to 20 bench turrets, fume
hoods and biosafety cabinets from a single compact, quiet, oil-free vacuum pump.
VACUU·LAN® networks can provide much deeper vacuum than that from central
systems, and prevent sudden pressure dips or spikes. The approach eliminates
lab-to-lab cross-contamination through vacuum lines, and the multi-user networks
reduce noise and save space compared with individual pumps. This energy-saving technology scales readily from a single lab to an entire building, and can
adapt as scientific needs change over time.
Since VACUUBRAND launched modular
lab vacuum supply in 1994, thousands of
labs have replaced central vacuum and individual pumps with local networks. Scientists
appreciate the much higher-performance
vacuum from the bench turrets. Facilities and
construction teams like the simple installation.
Institution owners value energy and maintenance savings and long-term adaptability.
The following case examples illustrate the versatility and appeal of local vacuum networks.

Replacing water aspirators
A leading research university was relying on
water-jet aspirators for vacuum in teaching
labs. Unfortunately, water pressure was too
low when many labs used vacuum at once,
and high volumes of water led to occasional flooding of the labs. They replaced the
aspirators with local vacuum networks, got
more reliable vacuum, and reduced water
use by thousands of gallons per year.

Expanding science program
A regional liberal arts college was expanding its STEM offerings. The old vacuum
system lacked the capacity to serve the new
labs. Competition for vacuum resources led
to cancelled lab sections. After an older lab

was retrofitted with VACUU·LAN® networks to
supplement the central system, local vacuum
networks were chosen again when a classroom was later converted to more lab space.

Failed central vacuum
Scale build up in the central vacuum system
at a major Midwestern university reduced
flows, and energy costs were excessive.
The vacuum system in 28 working labs
was replaced with minimal disruption in
about two days per lab. Another university’s central vacuum pumps failed twice
– costing $25,000 per incident – because
of reagents sucked into the vacuum system.
For a new building, the university chose
local vacuum networks to reduce vulnerability to aspiration of corrosive reagents.

Sustainable vacuum
A university with a strong commitment to the
environment chose VACUU·LAN® networks
for the combined benefits of energy savings
(vacuum is produced only on demand), high
performance (rotary evaporators rely on the
2 torr vacuum networks) and building
emissions reductions (waste vapors from
vacuum applications can be captured at
the in-lab pumps for proper disposal).

Whether your need is for versatile labs
in multidisciplinary lab buildings, protection against contamination in critical
environment labs, buildings that adapt
easily as needs change, or renovations
from a single lab to an entire building,
VACUU·LAN® local vacuum networks
may be the right solution. Contact
VACUUBRAND to learn more.

VACUUBRAND, INC
11 Bokum Road, Essex, CT 06426
888.882.6730
info@vacuubrand.net
www.vacuu-lan.com | www.vacuubrand.com
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Across International

www.acrossinternational.com

76

AirClean Systems, Inc.

www.aircleansystems.com

61

Beckman Coulter Inc.

www.beckman.com

5

BioTek Instruments, Inc.

www.biotek.com

3

BrandTech Scientific, Inc.

www.brandtech.com

35

CARVER

www.carverpress.com

17

Conquer Scientific

www.conquerscientific.com

73

ELGA

www.elgalabwater.com

59

ePrep

www.eprep.com.au

43

Erlab, Inc.

www.erlab.com

11

Glass Expansion

www.geicp.com

49

Hamilton Company

www.hamiltoncompany.com

33

HEMCO Corporation

www.HEMCOcorp.com

34

HighRes Biosolutions

www.highresbio.com

13

Huber USA Inc.

www.huber-usa.com

9,39

Kinematica

www.kinematica-inc.com

45

KNF Neuberger Inc.

www.knfusa.com

38

Labcyte, Inc.

www.labcyte.com

2

Metrohm USA, Inc.

www.metrohmusa.com

21

Mystaire

www.mystaire.com

19

PerkinElmer

www.perkinelmer.com

7

Pittcon

www.pittcon.org

29
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AND OPTIMIZE YOUR ADVERTISING IMPACT.

Pro Scientific Inc.

www.proscientific.com

56

Sartorius AG

www.sartorius.com

23

Deliver your message and position your products and brand in front
of more buyers and key decision-makers in print and online than any
other resource available today.

Stirling Ultracold

www.stirlingultracold.com

31

Waters Acquity TQD
LC / MS / MS System
Thermo Scientiﬁc TSQ
QUANTUM XLS GCMS System

877-9-CONSCI

info@conquerscientiﬁc.com
www.conquerscientiﬁc.com

The Importance of selecting
the best pipette tip
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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.
1 Laboratory Safety Quiz
Have you taken our new lab safety quiz yet?
This quick 20-question online quiz allows
lab professionals to test their knowledge of
health and safety in the chemistry/biology
lab. It’s a great way for both lab managers
and their staff to make sure their knowledge of common lab safety signs, equipment, and processes is up to date.

2 Trending on Social Media:
Figuring out Flow
As of November 15th, Lab Manager’s top
November issue article posted to social media was our Technology piece on laboratory
workflow. This article discussed the various
tools and techniques available to help scientists customize their workflows, thus improving reproducibility and efficiency.

3 Most Popular Webinar
Last month’s top webinar on LabManager.
com with 324 registrants was “Dealing with
Chemical Spills” presented by Vince McLeod. This webinar shared an overview of
common chemical spills in the lab and the
proper steps for safely dealing with them if
they occur. Though it ran on Oct. 18, you can
still catch it on demand at the link below.

Read more at LabManager.com/lab-safety-quiz

Read more at LabManager.com/lab-workflows

Read more at LabManager.com/chemicalspills

Run Your Lab Like a Business

LabManager.com
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“Intrapreneurship” is a relatively new concept that focuses on employees who takes
risks in an effort to solve a given problem. Our January/February cover story will
look at examples of intrapreneurial lab staff and managers who come up with innovative processes and products that could be used in their labs, or commercialized
externally, to boost their business in various ways.
LabManager.com

ask linda
ASK LINDA

MANAGING
CHANGE
QUESTION:

ANSWER:

Dear Linda,

Dear Oscar,

The laboratory I manage has recently
made the decision to begin converting a
number of our processes from manual
to automated. While this will only affect
a dozen or so of my staff, I am worried
that their concerns about being replaced
or having to learn new skills will prove
upsetting to the entire group. Any advice
you can offer for helping myself and my
team through this change would be greatly
appreciated. Just so you know, there are no
plans to reduce the size of our workforce.

People tend to focus on the perceived pain
that a change will cause and not on what
they may gain from it. Below are a few suggestions to help your employees prepare
for and focus on the benefits of change:

Thanks,
Oscar

and professional lives. By listening to
these concerns, you can structure the
change to respect these individual needs.
• It is essential to directly engage your
staff in the change process to create
group ownership. This can be as simple
as asking them for technical input on a
proposed change.

• Changes should be communicated as far
in advance as possible, with a focus on being transparent and providing a clear strategy with timelines and desired outcomes.

• Avoid micromanaging the change process and let the experts in the lab decide
on the tactics to get there.

• One-on-one communication is especially important in alleviating individual fears, addressing misperceptions,
and showing employees how they will
directly benefit from the change.

• Focus your energy on getting group
buy-in from the staff members who are
receptive to change.
Good luck.

• Take into account all the hidden agendas
that your staff have for their own personal

Cheers,
Linda

HAVE A QUESTION FOR LINDA?
EMAIL HER AT: LINDA@labmanager.com

Linda's Lab

Looks like this lab could use a
lesson on appropriate attire and
personal protective equipment!

A lab coat should always be
worn in the lab.

Hair should be tied back.

Stylish Science

Gloves are a must.

Goggles will protect you from
hazardous chemicals.

Much better!

Okay Linda...
your turn!
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