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New innovations in technology and laboratory instruments are 
rapidly accelerating the pace of  scientific breakthroughs and 
discoveries. But the overall design of  a lab is just as important as 
the equipment it houses and the teams of  researchers working in it. 
A well-designed lab facility will provide a good workflow, promote 
collaboration, and offer adaptable solutions to challenges that re-
searchers are currently facing, as well as the problems of  tomorrow.

This month’s cover story discusses some of  the new solutions 
that architects and designers are developing to keep pace with 
scientific progress, and how a flexible design can accommodate the 
needs of  researchers both in the short- and long-term. The article 
also offers some perspective on choosing the right furnishings 
and casework for your application, since every lab has its own set 
of  requirements. “Today’s technical spaces and laboratories are 
emerging as adaptable areas able to accommodate highly special-
ized functions. Such specialized spaces need to be designed with 
inherent flexibility, including the ability to be quickly reconfig-
ured,” explain Geoffrey Lisle and James B. Hill, both of  BSA 
LifeStructures (Indianapolis, IN). Turn to page 10 to learn more.

One example of  designing for specific, specialized spaces can be 
found in our Business Management article (page 22). Here, we dis-
cuss how evolving regulations within the cannabis industry are in-
fluencing design plans for emerging cannabis-testing laboratories. 
“The evolution of  the [cannabis] industry in the last few years has 

been rapid, but I also consider that we’re still in an infancy stage. 
There’s still a lot of  growth that needs to happen,” says Jeremy 
Sackett, founder and chief  science officer at Cascadia Labs (Bend, 
OR). Because the industry is still in its “infancy stage” as Sackett 
notes, proper lab design is even more crucial for cannabis labs to 
be compliant and stay at the forefront of  the field.

When moving to a new lab space, or selling old equipment to 
make room for new instruments, the process of  transporting bulky, 
heavy equipment to a new destination safely can be challenging. 
This month’s Asset Management article provides some useful tips 
on how to properly package, transport, and unload all types of  
laboratory items. And, as Steven Scher of  EquipX Inc. (San Jose, 
CA) cautions, you can’t always rely on insurance. “Filing a claim 
for a damaged item is time-consuming, and shipping companies 
are often hesitant to pay compensation for damaged goods.” 

For those attending the Lab Manager Leadership Summit this 
month in North Carolina, architect and lab design expert Mark 
Paskanik will further drive home many of  these points, and offer a 
more holistic approach to the lab design process during his Sum-
mit presentation. We look forward to seeing you there.

Lauren Everett
Managing Editor

adaptable lab design

Lauren Everett

http://www.labmanager.com
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Powered by an innovative new design, the Thermo Scientific™ TriPlus™ 500 GC Headspace Autosampler 
delivers more of  what you want, and less of  what you don’t. Helping you maximize valuable time with reliable 
unattended operations and optimize throughput with expanded vial capability, this modular platform gives today’s 
routine laboratories the productivity they need to succeed—both today and in the future.

product in action

Drive laboratory productivity with the innovative Thermo Scientific 
TriPlus 500 Gas Chromatography Headspace Autosampler

DIRECT GC COLUMN 
INTERFACE  Instead of a 

long transfer line connecting 

the static headspace to the 

GC column, the TriPlus 500 

HS autosampler features a 

direct connection from

the valve manifold to the GC 

column, maintaining split flow 

control capability. This creates 

a shorter sample path which 

eliminates possible cold or hot 

spots, assuring sample integrity 

during transfer into the column.

QUICK SPIN SHAKING (QSS)  The new proprietary 

design for vial shaking during vial incubation provides a larger 

exchange surface area between liquid and gas phases, accelerating 

the sample equilibration with valuable time-saving benefits:

• Reduced overall cycle time: the spin shaking device offers 

three levels of agitation to speed sample equilibration and 

shorten the incubation time.

• High extraction efficiency: consistent equilibrium between liquid 

and gas phase enables highly repeatable extraction efficiency.

COMPACT FOOTPRINT WITH MODULAR DESIGN  
Directly coupled to the capillary column, the TriPlus 500 HS autosampler 

offers a compact footprint that optimizes your valuable bench space. Its 

industrial design complements the Thermo Scientific™ TRACE™ 1300 

Series Gas Chromatograph systems with about 30% less bench space than 

competitive systems.* Its modular design enables easy system upgrades over 

time to accommodate increased sample throughput needs from 12 up to 

240 vials capacity with no additional bench space required.

*when compared to a similar configuration.www.thermofisher.com/TriPlus500

NEW PNEUMATIC CIRCUIT 
DESIGN  A proprietary pneumatic circuit 

design and a highly precise heating control 

work together for an accurate sampling 

process, increasing the system reliability and 

robustness. The repeatability of the area 

counts is the highest in the market. This, 

coupled with the sample integrity maintained 

during the injection process, ensure the 

required data quality is easily achieved.

https://www.thermofisher.com/order/catalog/product/25118100?ce=E.19CMD.CH101.21466.01&cid=E.19CMD.CH101.21466.01
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agile spaces

T oday, research facilities are moving beyond labs 
with benches and countertops. Labs include layouts 
that cater to more specific needs: fume hoods and 

biosafety cabinets, as well as specialty medical appara-
tus, such as imaging, magnetic resonance imaging, and 
computerized tomography equipment. 

 Achieving a balance is the key, and this balance is dif-
ferent for each institution’s unique needs. If  labs are too 
customized, the design loses flexibility and researchers 
aren’t likely to work in the building throughout its life-
cyclecycle. So, designers and planners look to optimize 
capital expenditures relative to designing and building 
the lab for present needs and with an eye to the future.

 At the same time, there are different levels of  biosafety 
containment among labs, with requirements and protocol 
related to specific biosafety threat levels. Also, scientific 
leaders have environmental requirements for engineering 
regarding vibration, testing spaces, electromagnetic inter-
ference (EMI), and acoustics control, as they apply to such 
areas as optics labs or other specialty equipment areas.

Design response  
To accommodate these shifting needs, designs are 

becoming more sophisticated as scientists push the limits 
of  lab activities and equipment. 

Funding sources, both corporate and private, are also 
a factor. At institutions such as Purdue University and 

the University of  Notre Dame, the engineering schools 
might have grants for researchers that accentuate 
project budgets but often come with criteria that design 
teams need to carefully factor. Leaders and project 
teams are always conscious of  cost, and each institution 
has a specific approach to labs relative to their grants 
and other funding sources.

External factors impact building performance. For 
example, specialized equipment is sensitive to factors—
such as vibration or EMI—inside as well as outside the 
building. If  the building is located adjacent to a power 
system or a train, these factors can influence the design 
of  the building. Within the lab, if  conduit runs through 
the space or an elevator is located nearby, these condi-
tions can drive the location of  special equipment and 
influence the specifics of  the building planning.

Flexibility and resiliency
Today’s technical spaces and laboratories are emerging 

as adaptable areas able to accommodate highly specialized 
functions. Such specialized spaces need to be designed 
with inherent flexibility, including the ability to be quickly 
reconfigured, even if  only on a short-term basis.  

 Flexibility applies to short-term changes, while resil-
iency relates to absorbing change over time in a larger 
context. For the longer term, the spaces must be resil-
ient, with the capacity to make adjustments as research 

Agile Spaces
EFFECTIVE SOLUTIONS FOR LAB AND TECHNICAL FACILITIES 

by Geoffrey Lisle, AIA, James B. Hill, AIA, LEED AP

http://www.labmanager.com
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directions change. In addition to these conditions, each 
lab requires special consideration based on its intended 
occupancy and function. 

 Let’s consider an example. With Notre Dame’s Mc-
Courtney Hall, the project team asked whether educa-
tion leaders wanted to limit chemistry to the third floor 
or distribute labs throughout the facility. Chemistry labs 
have specific exhaust requirements depending on the 
number and size of  the hoods, impacting the size of  air 
handlers and exhaust systems for the building. Therefore, 
placement planning is key. Ultimately, educational leaders 
made the decision not to limit where the location of  the 
hoods could be placed—they could be located anywhere 
researchers wished. The design of  the HVAC system—
size of  ductwork, air handlers, and the linear feet of  fume 
hoods—allows for this flexibility. Addressing this issue up 
front made the solution much more cost effective.

Capacity can also be a challenge. Capacity indicates 
not only the size of  the space, but also the overall 
fume hood capability (total linear feet frontage) in the 

building. Discussions about adjusting for future capac-
ity center around the impact that the existing size of  
exhaust and fume hoods already has in the space. Flex-
ibility in this area includes exhaust systems that can 
accommodate various configurations. 

Emergency generators are another large component of  
capacity that receive specific consideration. Design teams 
conduct risk analysis to choose a generator that can pro-
tect both personal safety and research investment while 
providing flexibility, accommodating load, and fitting 
within the budget. Generators first serve life safety issues 
within the building (fire alarm, smoke detection, exhaust, 

agile spaces

1. Architects and designers are challenged to keep pace with 
scientific progress. Today’s designs are getting more sophisticated 
as scientists push the limits of lab activities. Credit: Karen Vance 
Photography  2. Mobility is a key factor for flexibility, and extends far 
beyond designing an expansive, open room suitable for any purpose.  
3. With an expanding need for technical and lab space on higher edu-
cation campuses, many institutions are searching for innovative ways 
to incorporate specialized equipment. Credit: Karen Vance Photog-
raphy  4. A combination of mobile and built-in casework provides for 
personal customization for researcher-specific functions in the lab.

1. 2. 

3. 4. 
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• Fast measurement 
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printer (included) through 
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agile spaces

certain lighting) and also serve capacity relative to high-priority 
equipment, such as freezers in which invaluable research samples 
are stored. Redundancy of  generators is an especially important 
consideration, given what the generators are supporting. 

Special equipment
With an expanding need for technical and lab space on higher-

education campuses, many institutions are searching for innova-
tive ways to incorporate specialized equipment. 

The conditions surrounding special equipment require a case-
by-case approach. Conditions include vibration, for instance, as 
well as acoustics and EMI. Maintaining environmental levels 
in these areas is critical to specific areas of  research, but not all. 
Likewise, gases are used for some types of  research and not others, 
so they can be centrally installed, or at point of  use: a manifold in 
a closet, or what best suits the specific purposes of  that building. 
Specialized imaging equipment can be another challenge for plan-
ning, design, and installation. There is no one-size-fits-all solution, 
so the key is to develop a kit-of-parts design strategy that provides 
flexibility and resiliency for any application. 

Level of  replication is also important. For example, a core area 
with wide access where key pieces of  equipment can be shared 
by multiple researchers—this helps to maximize the return 

on investment for expensive equipment. At 
McCourtney Hall, a cross-disciplinary research 
building that was recently finished, the design 
accommodates future growth from both a fume 
hood and equipment perspective. The zoning and 
constraints on the building were unique because 
of  the variety of  functions and their technical 
nature. This was similar to other projects, but with 
some completely new conditions that required 
flexible thinking and creative design.   

 
Innovation and insight

Mobility is a key factor for flexibility and 
extends far beyond designing an expansive, open 
room suitable for any purpose. While these spaces 
aspire to accommodate many uses, they are ulti-
mately technical spaces with highly specialized 
equipment. One savvy approach is to split the 
space into several modules, with shared common 
areas across multiple labs. Shared systems, such as 
lab vac, compressed air, central nitrogen, and RO 
water systems, in all the lab zones make the spaces 
more functional and practical, while the ability to 
move mobile casework makes them adaptable.

 Agility is another trending concept. Agile 
spaces lend themselves to inevitable future ren-
ovations. As grant-funding structures change 
and researchers move or retire, agile spaces can 
adapt accordingly. It is important for educa-
tional leaders to identify which components are 
more generic and which are more specialized 
or customized to a particular researcher.

 A decisive combination of  mobile and 
built-in casework provides for personal cus-
tomization for researcher-specific functions in 
the lab. An adjacent storage area (or resource 
room) can store alternative equipment that can 
be exchanged when the lab is used for different 
functions or by different researchers. 

 Flexibility is a cost-saving measure, because 
the more specialized a space is, the more cost 
is involved for modification when research 
needs evolve. Leaving some “shell” spaces less 
furnished allows such spaces to be built out 
later as new researchers are hired or as part of  
an institutional strategy or funding model. An 
adaptable space can be modified to support the 
work of  each researcher. 



 One of  the solutions to make these spaces 
useful and flexible is found in the casework. If  
a researcher needs to quickly relocate, they can 
utilize mobile casework and move throughout 
the building. Enabling these types of  short-
term changes—and fast—without significant 
or structural modification makes the building 
ultra-flexible for a variety of  uses. 

 In a biomedical engineering facility at Purdue, 
the design team used a combination of  fixed and 
mobile casework in many labs, concentrating the 
fixed casework around sinks and hoods, where 
utility infrastructure was required. In other areas, 
mobile casework could be moved and substi-
tutions made quickly where new equipment, 
shelving, or other changes occurred from one 
researcher to another. 

 This savvy, modular approach also makes it 
easier for researchers to move from lab to lab, ulti-
mately enhancing collaboration.

 McCourtney Hall employed a combination of  
fixed and flexible furnishings, including capacity for 
hoods, so the system can accommodate additional 
hoods if  needed, and emphasized rolling casework 
that could be easily relocated and plugged in for 
operation. This was especially useful because the 
building is shared between both engineering and 
science programs that have different needs. 

 A modular vac system is another innovative 
solution. The central lab vac system in older 
buildings can be applied to labs, but it can be 
problematic when an outage occurs or a repair 
is needed and everyone in the building is with-
out it. Modular, agile vac systems are becom-
ing more common and support future growth. 
They can also be inserted within zones on an 
as-needed basis, saving the up-front cost of  a 
building-wide system in the project budget.

 
Achieving agile spaces

When project team leaders understand  
the goals of  the research, they can best navi-
gate recommendations and solutions for the 
physical environment. 

Project teams aim to insightfully ask the 
right questions to get the required informa-
tion from researchers, specific to what they  
are trying to achieve. 

For example, a researcher wanting to push equipment beyond 
its maximum specification becomes a key insight to understand 
why they may request a higher level of  vibration, cleanliness, or 
shielding in the room beyond the manufacturer’s standard specifica-
tions. Once the goal is established, project team leaders can develop 
optimized, efficient means of  achieving the same objective.

Project leaders optimize their ability to serve researchers by max-
imizing the information they can capture about the target research 
practices of  the facility. Accommodating and understanding early 
in the process makes for less adjustment later. Transparent com-
munication about the goals of  the project enables the most effective 
strategies to respond to project conditions and constraints, thereby 
optimizing space and budget with agile spaces.

Geoffrey Lisle, AIA, is a National Learning Market Leader with BSA Life-
Structures. He can be reached at glisle@bsalifestructures.com or 317-819-2132.

James B. Hill, AIA, LEED AP is Principal-in-Charge and Laboratory 
Planner with BSA LifeStructures. He can be reached at JHill@bsalifestruc-
tures.com or 317-819-2120.

agile spaces
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labs less ordinary

T he Medical Research Council Laboratory of  
Molecular Biology (LMB) is world-renowned for a 
variety of  reasons—first, it is known as one of  the 

birthplaces of  modern molecular biology. Techniques 
including DNA sequencing, methods for determining 
the 3D structure of  proteins, and the development of  
monoclonal antibodies were all pioneered at the lab. It 
has also earned the nickname of  
“Nobel Prize Factory,” as the work 
of  LMB scientists has attracted 12 
Nobel Prizes over the years, in ad-
dition to dozens of  Royal Society 
awards. The current facility is lo-
cated on the sprawling Cambridge 
Biomedical Campus (Cambridge, 
UK); “neighbors” include Astra 
Zeneca’s world headquarters, 
and Royal Papworth Heart and Lung Hospital will be 
opening nearby this year, as well as a new children’s 
hospital. Within a few years, there will be 20,000 people 
working in LMB’s backyard. “Being part of  something so 
diverse yet so relevant to what we do is very exciting and 
will hopefully help us to do even better science in the 
future,” says Jan Löwe, director of  LMB.

In 2013, LMB staff  moved into its current facility—a 
purpose-built building designed by RMJM, one of  the 
largest architecture and design networks in the world, 
to provide an environment that drives innovation and 
collaboration. Construction of  the new facility cost 

$276,416,000 (£212 million) and took five years to com-
plete. The facility encompasses more than 290,000 square 
feet that is divided among three main floors. The struc-

ture of  the building resembles a 
paired chromosome with two long 
laboratory areas joined by a spa-
cious atrium—a fitting choice, as 
Stephen Holmes, head of  capital 
development projects at LMB, 
explains, “DNA has always been at 
the heart of  LMB research.” The 
atrium can be crossed at four points 
on each level, allowing easy access 

and appreciation of  the layout of  the building. Open, airy 
walkways and designated “breakout areas” encourage easy 
navigation, interaction, and collaboration. 

Thoughtful design and attention to detail were 
considered in every step when constructing the facility. 
For example, all heavy plant equipment servicing the 
building is housed either in a separate energy center or 
in four stainless steel-clad towers linked to the build-
ing. This removes weight and sources of  vibration from 
the laboratory spaces. Between the floors are full-height 
interstitial service voids (ISVs), which house the duc-
twork, pipes, and services. These ISVs can be accessed 

MRC Laboratory of 
Molecular Biology
INNOVATIVE DESIGN KEY TO 
WORLD-RENOWNED FACILITY’S 
SUCCESS  by Lauren Everett

“Most regard LMB 
as the birthplace of 
molecular biology.”

The LMB building was constructed of around 28,000m3 of con-
crete, with 2.5 tons of structural steelwork, 39,000m2 of cladding, and 
around 10,000m2 of roofing. Credit for all photos: MRC-LMB

http://www.labmanager.com
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directly for maintenance and modifications 
without entering the laboratory spaces, al-
lowing minimal disruption when changes 
need to be made. As Löwe explains, it was 
also important to expand the laboratory 
space to fit new equipment but without 
causing isolation among staff. A common 
problem among newly built, large research 
buildings is that the staff  can be too spread 
out. “This inhibits interactions, increases the 
effort of  talking to other people, and gener-
ally gives the impression that there is a lack 
of  energy,” says Löwe. LMB successfully 
avoided this in the design of  its new facility. 
“People sit and work close together and feel 
part of  small teams that often span different 
groups that are placed next to each other. It 
is a mix of  open-plan and small-workgroup 
designs, with the lab benches right next to 
the desk areas.” The building houses about 
450 scientists, and the main laboratories are 
in nearly 11,000-square-foot modules.

One interesting feature of  the building—
and Löwe’s favorite—is the on-site restau-
rant. Founder of  LMB Max Perutz wanted 
to bring a “continental lifestyle” to the 
facility, with the idea that providing food, 
tea, and other refreshments would encourage 
scientists to engage with each other more 
frequently in a relaxed setting. “Some of  our 
most successful scientists spend alarming (to 
outsiders) amounts of  time chatting away in 
the restaurant, having a coffee in the morn-
ing, or lunch, or afternoon tea,” says Löwe. 
The facility also features numerous energy-
saving elements, such as automatic venetian 
blinds, heat recovery wheels that exchange 
energy between outgoing and incoming air, 
a ground source heat pump, and automatic 
control of  lights to reduce intensity when 
daylight is available. 

Attracting top talent
At its core, LMB is dedicated to the under-

standing of  important biological processes 
at the levels of  atoms, molecules, cells, and 
organisms. The research teams, which are 
divided into three divisions of  Cell Biology, 

Neurobiology, and Protein and Nucleic Acid Chemistry and 
Structural Studies, all strive to unlock the knowledge needed to 
solve key problems in human health. “Most regard LMB as the 
birthplace of  molecular biology; the place where it was first and 
most clearly demonstrated that all of  life can be understood at 
the atomic level as an extremely complicated and beautiful form 
of  chemistry and physics,” says Löwe.

labs less ordinary
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labs less ordinary

1. 

2. 

3. 

Scientists from more than 50 nationalities are repre-
sented at LMB. “The problems we work on are fun-
damental and universal, and are the same to scientists 
working in the US, Japan, India, China, Europe, Austra-
lia, or the UK,” adds Löwe.

Working at LMB would be a dream job for most bio-
medical scientists. The facility receives its core funding 
from the Medical Research Council, so scientists do not 
need to write grants for funding. This allows teams to 
target the most important and most difficult scientific 
problems. Löwe also notes that research groups tend to 
be small and focused, and many group leaders conduct 
science themselves. The groups aren’t restricted to 
specific budgets; rather, they can spend what they need 

to advance their research. According to its website, 
LMB received more than $221 million in core funding 
from 2012 to 2017. “It is about almost absolute scientific 
freedom, collaboration, and openness, and a desire—in-
stilled upon us by our founders—to go where no one 
has gone before,” says Löwe.

LMB has a deep history, dating back to 1947. Some 
of  the first team members included pioneer of  X-ray 
crystallography Lawrence Bragg, John Kendrew, Francis 
Crick, Jim Watson, and Hugh Huxley, who all used X-
ray crystallography to help solve the first atomic struc-
ture ever of  a biological macromolecule, hemoglobin. 
Fast forward to 2017, and LMB’s Richard Henderson 
was awarded the 2017 Nobel Prize in Chemistry for the 

http://www.labmanager.com
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1. The atrium area of the LMB.  2. An exterior view of the Medical Research Council Laboratory of Molecular Biology, which of-
ficially opened in 2013.  3. Stainless steel-clad plant towers, housing the energy-saving heat exchange wheels, are positioned 
adjacent to the main building to reduce vibrations and reduce risk of electromagnetic interference that may impact precision 
research.  4. Kitchenettes are located on each of the three floors, on either side of the two central atrium crossing points, provid-
ing a space for staff and students to store and prepare food, drinks, and meet with colleagues. Credit for all photos: MRC LMB

4. 

development of  high-resolution electron cryomicros-
copy, an alternative method that is now fast replacing 
crystallography as a main structural tool. 

But looking toward the future, Löwe says one area of  
increasing interest for LMB is the brain. Until recently, 
very little was known about how the human brain func-
tions or what the seemingly infinite number of  neurons 
and cells do for the body. LMB researchers now want to 

answer questions like: How is information stored in the 
brain? How is information retrieved and processed? How 
does neurodegeneration, such as in Alzheimer’s disease, 
interfere with these processes? “We believe determining 
the connections between all the neurons and being able 
to measure the electrical signals will provide those an-
swers over the next one to two decades,” explains Löwe.

LMB is a prime example of  how innovative, thought-
ful design can have a real impact on not only the pro-
gression of  research, but also on the well-being of  the 
ones conducting the research. 

Lauren Everett, managing editor for Lab Manager, can be 
reached at leverett@labmanager.com or 973-721-4070.

“The problems we work on are 
fundamental and universal.”



LABORATORY GAS  
GENERATORS KEEP UP WITH 
INCREASING DEMANDS FOR 
CANNABIS TESTING
Nitrogen and hydrogen gases are essential for different analytical techniques 
used to assess cannabis potency and safety. Gas generators are a safe, 
reliable, and cost-effective alternative to support these techniques 

"Scientifically, the largest challenge is in 
sample preparation. The products, especially 
edibles, have varying contents to be dealt 
with, so there is a lot of front-end work to get 
the sample ready to process."
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LABORATORY GAS  
GENERATORS KEEP UP WITH 
INCREASING DEMANDS FOR 
CANNABIS TESTING

 AAs cannabis legalization continues to take 
effect, there is an ever-increasing need for 
quality and potency testing. Cannabis exerts 
its effects through chemical compounds 

called cannabinoids, which act on receptors in the brain 
to alter neurotransmitter release. There are at least 
104 cannabinoids that have been identified, with Δ9-
tetrahydrocannabinol (Δ9-THC) and cannabidiol (CBD) 
being subject to the most scientific investigation. Potency 
testing involves quantification of  Δ9-THC and CBD, 
and may also include terpene analysis. Terpenes are 
volatile unsaturated hydrocarbons that impart the unique 
aromas and mood effects associated with different can-
nabis strains. Given the variety of  compounds present 
in cannabis, potency and terpene analysis is essential to 
provide consumers safe, consistent cannabis products. 
Gas and liquid chromatography are some of  the most 
powerful, widely used techniques for cannabis analy-
sis, and require a near-constant supply of  highly pure 
nitrogen or hydrogen gas. Switching to a gas generator 
can reduce the cost and inconvenience associated with 
compressed gas cylinders and support cannabis testing 
with gas and liquid chromatography techniques.

ANALYTICAL CHALLENGES
Gregory Ingle is the chief  executive officer of  Clinical 

Lab Consulting, based in Indianapolis, IN. The com-
pany has been helping set up mass spectrometry labs in 
the clinical laboratory space for more than seven years, 
and naturally segued into the cannabis market given the 
similar technology used for analysis. Using techniques 
including high performance liquid chromatography 
(HPLC), ultra high performance liquid chromatography 
(UHPLC), and gas chromatography (GC), often coupled 
with mass spectrometry (MS), they are able to complete 

cannabinoid potency testing, terpene profiling, as well as 
cannabis sample pesticide, residual solvent, and myco-
toxin/aflatoxin analysis. 

Cannabis analysis is uniquely challenging, as prod-
ucts exist in many forms including plant matter, oils and 
concentrates, and even food products. “Scientifically, the 
largest challenge is in sample preparation. The products, 
especially edibles, have varying contents to be dealt with, 
so there is a lot of  front-end work to get the sample ready 
to process,” explains Ingle. Proper preparation is critical 
to protect analytical instruments and produce accurate 
results, and many laboratories are working to optimize 
protocols for better analysis. In addition to methodologi-
cal challenges, legal issues complicate cannabis testing. 
“The current regulatory environment, and especially the 
disconnect between state and federal law, is by far the 
most significant challenge associated with testing canna-
bis,” explains Dr. Brandon Canfield, associate professor of  
chemistry at Northern Michigan University. 

NITROGEN AND HYDROGEN 
REQUIREMENTS

A laboratory gas supply is necessary for chromatography 
techniques. Hydrogen gas is often used for GC, while nitro-
gen is more common in LC applications. “Hydrogen is used 
primarily by our GC-FID instruments, although there has 
been some discussion about converting to hydrogen carrier 
gas for all of  our GC systems. If  the switch was made to 
hydrogen carrier gas systems, a generator would be far more 
cost efficient,” says Canfield. “Nitrogen is primarily used by 
the LC-MS/MS instruments, which require 15-18 L/min 
each during standard operation.” Gas generators are an ex-
cellent solution for applications requiring a stable, continu-
ous gas supply. “In mass spectrometry, your testing methods 
are the key to increased turnaround, faster throughput, and 

in focus | Proton OnSite
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better analytical data. Having direct and consistent nitrogen 
flow is one of  the major components to making all of  it 
work in congruency,” explains Ingle.

IMPROVING RELIABILITY, REDUCING 
COSTS, AND ENHANCING SAFETY

A reliable gas supply is essential for analytical laborato-
ries, especially those focused on cannabis sample analysis. 
“Customers are looking for reliability and ways to save 
money without cutting corners. The number one issue 
with any lab is downtime, as this can cost money, but in a 
very competitive industry, it can also cost future business,” 
explains David Russ, regional sales manager at Proton 
OnSite, a manufacturer of  both nitrogen and hydrogen gas 
generators. Unfortunately for those relying on compressed 
gas cylinders or dewars as their sole gas supply, down time is 
a very real possibility. Running through a supply faster than 
anticipated, or cylinder delivery delays can bring analyses to 
a halt. “Cylinders are small and most facilities are equipped 
for storage of  backup/empty cylinders; the liquid gas dew-
ars on the other hand are quite large and not convenient to 
store. This leads to a regular situation where we are either 
sending back a dewar that is not yet empty because the new 
one has arrived and is ready to be swapped in, or we run the 
dewar to completely empty and then have to wait idly for 
the next delivery,” explains Canfield. 

 In addition to productivity losses, relying on compressed 
gas cylinders can be costly, as many suppliers charge tank 

rental, delivery, and environmental fees in addition to the 
cost of  the gas itself. On-site nitrogen and hydrogen gener-
ators prevent unanticipated delays and are a more economi-
cal, long term solution.  “Compressed cylinders aren’t cost 
effective and our methods utilize high back pressure that 
only a dedicated system can provide. We utilize the Proton 
OnSite N120M and N250M systems for their reliability, 
customer service, and support,” says Ingle. 

Laboratory safety should always be a priority, and 
compressed gas cylinders necessitate many precautions. 
They are cumbersome, take up valuable laboratory space, 
must be properly secured and carefully handled during 
exchange. Generators offer a much safer alternative. “With 
a nitrogen generator, you remove the risk of  having a 
cylinder or liquid dewar which contain large amounts of  
nitrogen at a very high pressure. Nitrogen generators use 
lower pressure coming out of  the compressor, and there 
is no need to move the generator, so you’re removing that 
risk from the equation,” explains Russ. Generators are also 
compact, and can supply multiple areas within a labora-
tory, saving valuable floor space.

SOLUTIONS FOR LABORATORIES OF 
ALL SIZES

When switching from compressed gas cylinders to a 
nitrogen or hydrogen generator, it is important to have a 
clear understanding of  your laboratory’s needs, as there 
are numerous models to choose from. “The reality is one 

in focus | Proton OnSite

“In mass spectrometry, your testing methods are the key to increased turnaround, 
faster throughput, and better analytical data. Having direct and consistent nitrogen 
flow is one of the major components to making all of it work in congruency.”



 

size does not fit all, and I think Proton does a great job of  
working with the customer to design a system that meets 
all of  their needs, both today and in the future,” says Russ. 
As such, Proton OnSite generators are designed to support 
a wide range of  analyses, from single instrument to multi-
lab configurations. For labs that do not have access to a 
compressor or compressed air source, all-in-one systems 
equipped with internal, oil-free compressors offer a com-
plete solution. For large laboratories with multiple LCMS 
systems, or multiple laboratories that require nitrogen or 
hydrogen gas, a lab server may be the best solution.  A sin-
gle lab server is a centralized on-site generator that serves 
multiple LCMS systems, and can be easily integrated into 
existing infrastructure to support multiple labs. 

It is also important to ensure highly pure laboratory gases 
for cannabis testing and other precise analytical techniques. 
Generators eliminate a potential point of  contamination as-
sociated with exchanging new and used gas cylinders. How-
ever, it is important to ensure a generator is equipped with 
technology that delivers high purity laboratory gases. Proton 
OnSite generators rely on pressure swing adsorption and 
membrane technology for nitrogen production and purifica-
tion. Pressure swing adsorption uses carbon molecular sieves 
to separate nitrogen from other gases and contaminants. 
Membrane technology forces compressed air into a ves-
sel that contains a hollow tube surrounded by a polymeric 
hollow fiber. The fibers are selectively permeable to oxygen, 
water vapor, and other impurities, and allow nitrogen to flow 

through the center, emerging as pure product.  Proton On-
Site hydrogen generators use Proton Exchange Membrane 
(PEM) water electrolysis to produce high purity hydrogen. 
This technology splits deionized water into hydrogen and 
oxygen on either side of  a solid polymer electrolyte mem-
brane. A DC voltage is applied to the electrolyzer to oxidize 
water, and the resulting protons pass through the PEM to 
the cathode and are reduced to hydrogen gas.  

As the cannabis industry continues to grow, many labo-
ratories are tackling the challenges associated with potency, 
terpene, and contaminant testing. Gas and liquid chroma-
tography, are powerful, widely used analytical techniques for 
cannabis testing, and ongoing efforts aim to optimize sample 
preparation and analysis protocols. High purity nitrogen 
and hydrogen gases are essential for these applications, and 
generators offer a safe, reliable, and cost-effective alternative 
to compressed gas cylinders. Proton OnSite offers expertise 
and products designed to meet the changing needs of  ana-
lytical laboratories, for cannabis testing and beyond.

For more information on hydrogen and 
nitrogen gas generators, call 203.949.8697 

or visit www.ProtonOnSite.com

“Customers are looking for reliability and ways to save money without cutting 
corners. The number one issue with any lab is downtime, as this can cost money, 
but in a very competitive industry, it can also cost future business.”

http://ww2.protononsite.com/LM/CM


22 Lab Manager    May 2019 LabManager.com

T he cannabis industry is booming in the US, and 
many scientists are jumping at the chance to 
develop high-quality testing facilities to meet the 

growing demand. Cannabis-testing laboratory revenues 
in the US are expected to reach $850 million by 2020, 
according to independent investment research and advi-
sory firm GreenWave Advisors. But cannabis laboratories 
have a unique set of  design requirements, regulations, 
and equipment that must be considered. 

Whether you are converting an existing lab to accommo-
date cannabis testing or building from scratch, it is important 
to assemble a team of  experts to guide you through the 
process. Seek out an architecture firm that specializes in can-
nabis laboratories, as they will know the special infrastruc-
ture requirements needed. They may also collaborate with 
engineers or custom lab furniture manufacturers who can 
help resolve design challenges or answer logistical questions.

Safety and security
Security and cleanliness are two of  the most important 

factors to address when constructing a cannabis-testing lab. 

Mandated security requirements may vary by state, but at a 
minimum, the lab should be equipped with 24-hour video 
surveillance and alarm systems and have on-site security, 
says Christopher Witowski, PhD, chief  scientific officer of  
AltMed (Sarasota, FL), a cannabis-based pharmaceutical 
company. Entry into and out of  the facility should require a 
special access card or another form of  identity authentica-
tion to prevent any unauthorized persons from entering.

Testing labs should also be sterile to avoid any con-
tamination issues or safety hazards. Personal protective 
equipment is an obvious first step to ensure staff  and 
the products they are working with remain safe. The 
chemicals commonly used in a variety of  cannabis-test-
ing procedures can corrode or damage furnishings, so be 
sure to select furniture and surfaces that are designed to 
withstand harsh chemicals and that are easily cleanable. 

business management

Cannabis Lab Design
THE UNIQUE DESIGN REQUIREMENTS OF A 
CANNABIS-TESTING LAB  by Lauren Everett

 AltMed Florida does in-house ethanol extraction to make 
MüV™ Products. Credit: Rich Schineller/AltMed Florida

“When you’re designing your facility, 
don’t think about where you want 
to be in a few months, but rather  
a few years down the road.”

http://www.labmanager.com
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Witowski also advises that lab managers 
know how much solvent they plan to store 
on-site and how much future storage they will 
need if  the design plan includes a multistage 
buildout. “Extraction is certainly where the 
biggest emphasis is placed on safety, as many 
solvents used in these processes are hazard-
ous,” he says. “Every state has differing local 
storage and handling regulations of  hazardous 
material. Check with your local fire marshal to 
ensure you can use the extraction method you 
want, whether it be CO2, ethanol, or hydro-
carbons, which often require C1D1 [class one 
division one] rooms.” Other considerations 
Witowski cites include facility sprinkler 
systems, airborne solvent monitoring systems, 
HVAC, electrical requirements, and hazardous 
waste storage and disposal.

Equipment and software
Most of  the instruments needed to carry out 

cannabis testing and analysis are already very 
familiar to experienced analytical chemists—
high-pressure liquid chromatographs (HPLC) 
are the most widely acceptable means of  test-
ing cannabis for potency; mass spectrometers 
(MS) can test for pesticides; and real-time 
polymerase chain reaction (qPCR) units can be 
used for terpene, contaminant, and strain test-
ing. But those working in a cannabis lab may 
not have the same expertise or skill sets as tra-
ditional chemists. For example, a plant biologist 
or agricultural biologist may not be accustomed 
to working with such analytical equipment. 
That is why Shimadzu Scientific Instruments 
developed two dedicated products, the Can-
nabis Analyzer for Potency and the Hemp 
Analyzer, based on HPLC. As Bob Clifford, 
PhD, general manager at Shimadzu, explained, 
the company labeled the instruments as “ana-
lyzers” instead of  “HPLC” instrumentation 
“because the main function is to provide the 
concentrations of  cannabinoids in flower, plant, 
and concentrates through simple operation,” 
said Clifford. “Thus, a technician, instead of  a 
higher-paid analytical chemist, can operate the 
system.” The analyzers allow for a simple and 
straightforward three-step process—start-up, 

analysis, and monitor. They also come with a sample prepara-
tion instruction manual, analytical test methods, an analytical 
column, a guard column, custom premix 11 cannabinoid stan-
dard, and premixed mobile phase to dedicated custom software. 
Additionally, Shimadzu offers an LC-MS/MS that can measure 
pesticides, mycotoxins, and aflatoxins in a single run in less than 
15 minutes and a GC-MS/MS that can measure pesticides, 
terpenes, and residual solvents, reducing the capital cost for run-
ning a cannabis laboratory, according to Clifford. 

http://ww2.protononsite.com/LM/CM
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 Cannabis is tagged and tracked from seed-to-sale at 
AltMed Florida. Credit: Rich Schineller/AltMed Florida

When searching for specialized cannabis testing equipment, lab 
managers should find a manufacturer that is “all-in” and ready to 
support the product for cannabis application, advises Clifford. “Can-
nabis may be legal on the state level, but it is illegal on the federal 
level. As a result, some instrument manufacturers are only dipping 
their toe in the cannabis market. For example, some of  these manu-
facturers may support food, environmental, or pharmaceutical  

applications, but the cannabis plant is very 
complex, containing over 500 compounds. Thus, 
a history of  analytical cannabis-testing experi-
ence should be required from the manufacturer,” 
explains Clifford, who also recommends checking 
manufacturers’ websites for dedicated microsite 
web pages for cannabis. Shimadzu’s web page 
(www.GrowYourLab.com) contains informative 
videos, applications, brochures, and white papers 
that address the cannabis market.

Laboratory information management systems 
(LIMS) have become a necessity in all types 
of  laboratories, and cannabis-based labs are 
no exception. However, these specialized labs 
benefit from additional features that are not 
necessarily included in more general LIMS. 
Some examples include preloaded compliant 
test protocols, labels, and reports optimized 
and readily adjustable for the rapidly chang-
ing industry; optimized sample loading screens 
including differentiation between medical and 
recreational marijuana; and tools for creating 
new, compliant test protocols, labs, and reports.1

States now also require seed-to-sale software 
programs for cannabis production labs to keep 
a complete record of  a specific plant’s jour-
ney—from cultivation through processing and 
manufacturing to point of  sale—which ensures 
labs are staying compliant with regulations. 
“We have to report all [test] results to a special-
ized software system, which requires additional 
training and setup of  our LIMS,” says Jeremy 
Sackett, founder and chief  science officer at 

 This image shows the equipment necessary for potency, residual  
solvent, terpene, and microbiological testing. Credit: AltMed Florida
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Cascadia Labs (Bend, OR), a cannabis-testing 
lab offering analytical services to meet regula-
tory and research requirements in legal canna-
bis markets. A variety of  seed-to-sale software 
programs are available, and many offer addi-
tional features and add-ons, so be sure to find 
the best fit for your needs. 

An evolving industry 
Witowski and Sackett both addressed how 

changing regulations and an ever-evolving 
industry landscape can greatly influence the 
design and operation of  cannabis-testing labs. 
Witowski, who has designed functional labo-
ratory and processing facilities in Arizona, 
Florida, and New York, says, “When you’re 
designing your facility, don’t think about where 
you want to be in a few months, but rather a 
few years down the road. This will ensure that 
you will avoid costly reconstruction, which will 
also hamper your current production rate.” 

For Sackett and Cascadia Labs, which is the 
second-oldest lab of  its kind in Oregon, the 
plan to launch a new cannabis lab in Cali-
fornia came with complex logistical hurdles. 
“California has a new regulatory program with 
a good set of  tests and requirements for public 
health and safety around [cannabis] prod-
ucts that wasn’t available before,” explained 
Sackett. However, due to federal regulations, 
Cascadia Labs is unable to ship THC-rich 
products across state lines to California. “To 
enter California meant we needed to build a 
new lab. To have to replicate the entirety of  
the laboratory is meaningful from a financial 
and workload standpoint,” said Sackett. “The 
evolution of  the industry in the last few years 
has been rapid, but I also consider that we’re 
still in an infancy stage. There’s still a lot of  
growth that needs to happen.” 

Therefore, lab staff  should keep an open 
mind and develop a flexible design plan that 
can easily adapt to future changes, additions, 
and new regulations.

“I’m hopeful that cannabis will ultimately be 
regulated more closely to the nutraceutical/
dietary supplement market than the stringent 
single-compound, clinical trial model of  the 

pharmaceutical industry. Cannabis operations would be wise to 
start looking into good manufacturing practices and adopting 
these principles and guidelines,” concluded Witowski.

Lauren Everett, managing editor for Lab Manager, can be reached at 
leverett@labmanager.com or 973-721-4070.
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BETTER SAMPLE STORAGE:  
AN ALTERNATIVE ULTRA-LOW TEMPERATURE 
FREEZER TECHNOLOGY CAN PROTECT YOUR 
VALUABLE BIOLOGICAL SPECIMENS  

 Ultra-low temperature (ULT) freezers are 
crucial for storing a laboratory’s most precious 
asset: samples. Freezer failure can be devastat-
ing, as compromised temperature control can 

destroy years of  work and threaten future experiments. 
Innovative technology offers reliable and efficient solu-
tions for ULT storage. Choosing a reliable and efficient 
unit ensures samples are safe, and saves on operating costs 
allowing scientists to invest in their research.  

THE HISTORY OF RELIABILITY
The innovative technology driving modern freezers 

was conceived over 200 years ago by Robert Stirling, and 
patented as the Stirling engine in 1816.  After decades of  
development in the modern era, the free-piston Stirling 
engine design was perfected by Stirling Ultracold, the 

only ULT freezer manufacturer that offers this alterna-
tive technology designed to deliver reliable, efficient, 
high-performance cooling. Compressor-based ULT 
systems are designed with numerous moving parts, each 
with the potential to fail. The free-piston engine design 
has far fewer moving parts, eliminating failure modes 
that are known to shorten the operating life of  tradition-
al systems. The unique free-piston Stirling engine design 
features no mechanical linkages, with only two moving 
parts supported by gas bearings that eliminate contact 
friction and prevent wear. Unlike start-stop characteris-
tics of  compressor technology, the free-piston Stirling 
engine operates continuously with adaptive control, 
eliminating surge currents and other potential points of  
failure. Valves, oil, and lubrication requirements are also 
eliminated, resulting in a robust solution.  

Breakthrough ultra-low temperature freezer technology delivers outstanding 
reliability and efficiency to reduce operating costs and provide peace of mind  
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SUPERIOR ENERGY PERFORMANCE 
DELIVERS LONG-TERM SAVINGS

Budgetary constraints are ubiquitous among laborato-
ries. Often overlooked is the total cost of  ownership of  a 
particular piece of  equipment. A standard compressor-
based ULT freezer requires about the same amount of  
energy as an entire US household and operates continu-
ously. This is a significant energy cost for laboratories and 
facilities with numerous ULT freezers operating at all 
times. As such, even a low initial investment may be offset 
by high operating costs. Standard compressor-based freez-
ers also release large amounts of  heat into the surround-
ing room environment, increasing HVAC demands and 
further contributing to the ongoing cost of  operation. 

Without standards for direct comparison, identifying 
the most energy-efficient freezer was once a difficult 
task. The newly developed industry-standard Final Test 
Method and Environmental Protection Agency (EPA) 
ULT freezer category allow buyers to compare manufac-
turers and identify ENERGY STAR® certified models. 
Stirling engine technology delivers excellent efficiency, 
and their upright model received the industry’s top  
ENERGY STAR®-certified rating.

In addition to lower operating costs, energy-efficiency 
reduces the operating carbon footprint of  equipment 
and supports sustainability initiatives. There is still 
room for improvement on the sustainability front; 
however, as most freezers require harmful refrigerants 
that are potent greenhouse gases, including chlorofluo-
rocarbons. Fortunately, newer options are available and 
do not require harmful refrigerants, relying instead on 
natural hydrocarbons, which have a dramatically lower 
global warming potential. 

THE FUNCTIONALITY YOUR 
LABORATORY REQUIRES

Following reliability and cost considerations, several oth-
er factors can be used to assess the functionality of  a ULT 
freezer to find the appropriate solution for a laboratory.

Compressor-based ULT freezers require routine system 
maintenance to ensure optimal performance and operat-
ing life. Maintenance may be costly, and the associated 
downtime can interfere with the flow of  daily operations. 
Even with regular maintenance, compressor-based freez-
ers are not designed for longevity. Alternatively, freezers 
with free-piston Stirling engines require minimal routine 
maintenance as the gas bearing design prevents wear and 
uses no oil in the system, ensuring safe samples for years. 

Laboratory space is an asset, and must be allocated 
to facilitate efficient workflows and ensure safety. As 
samples accumulate, freezer space is at a premium, and 
in some cases an additional unit is required. Opting for a 
well-designed freezer ensures maximum sample storage 
in a given amount of  floor space, and may eliminate the 
need for an additional unit. Because the Stirling engine 
cooling system is much more compact than compressor-
based systems, leaving more cabinet space for storing 
samples, up to 50 percent more storage capacity is avail-
able in the same floor space area when compared to tra-
ditional ULT models. This storage density advantage can 
be even greater if  high-density storage racks are used.

The benefits of  versatile equipment are clear. Projects 
evolve, applications change, and flexible equipment sup-
ports new endeavors. ULT freezers may be required for 
long-term sample storage; however, various applications 
necessitate higher temperatures. Freezers that offer a 
wide cooling temperature range are an adaptable solu-
tion, another advantage of  the Stirling engine alternative 
with its -86°C to -20°C capability. 

Reliability, efficiency, storage volume, and total cost of  
ownership are the key features of  a ULT freezer. Opting 
for a unit that incorporates the free-piston Stirling en-
gine with maximum sample storage space per square foot 
will offer reliability and energy savings.  The future of  
your research depends on properly stored samples. Keep 
your valuable assets in a freezer that delivers reliability, 
efficiency, and most importantly, peace of  mind. 

in focus | Stirling
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W hether acquiring a refurbished instrument, 
selling one no longer in use, or transporting 
instruments during a laboratory move, it is 

important to ensure they arrive in good working order. 
Unfortunately, it’s not as simple as grabbing a few card-
board boxes and loading up a vehicle. Used lab equip-
ment must be transported safely and with great care to 
ensure optimal functioning when it arrives at a new facil-
ity. A little planning and communication with a transport 
service can help ensure a safe, successful move.

Properly packing equipment is the simplest way to 
prevent damage. Fragile and sensitive instruments require 
wrapping and containers to protect them from move-
ment or vibration during transportation. Depending on 
the equipment, different packing materials can be used. 
“Foam-in-place packaging, which is a uniquely formu-
lated liquid that is set into the box or crate [and] expands 
around the wrapped items for a custom encasement, is 
often used,” explains Todd Partridge, vice president of  
operations at The MoveIt® Companies (Breda, IA), a lo-
gistics firm that specializes in moving sensitive equipment. 

In addition to being highly sensitive, some equip-
ment can be large and heavy. Lab fridges, freezers, and 
imaging instruments such as MRI machines require 
special care and tools designed to lift them. Many service 
providers have the knowledge and equipment required 
to move large instruments and offer loading and unload-
ing services for large items that cannot be moved to and 
from the loading dock by laboratory personnel. 

It is also important to consider the type of  vehicle 
used for transport, as many instruments cannot with-
stand the vibration or jostling that can occur en route. 

For large instruments, air-ride trucks help ensure a 
smooth ride and blanket or pad wrap cushioning also of-
fers added protection. “Items are carefully wrapped with 
heavy moving blankets and then strapped securely into 
the air-ride truck for safe transit,” says Partridge. 

With international transport, it is important to ensure 
the vendor and shipping company have the appropriate 
documentation. “Each shipment requires a commercial 
invoice, which we can help prepare,” says Partridge, and 
“different countries have other paperwork requirements 
or declaration requirements that we also assist with.” 
Working with a transport service for cross-border ship-
ments can prevent errors and expedite the process. 

When shipping an item without the assistance of  
a transport service, it is important to take great care 
packing the instrument. Numerous shipping companies 
offer insurance, which may seem like a good option for 
sensitive instruments, but Steven Scher of  EquipX Inc. 
(San Jose, CA), a supplier of  refurbished laboratory 
equipment, cautions against relying on insurance. Filing 
a claim for a damaged item is time-consuming, and ship-
ping companies are often hesitant to pay compensation 
for damaged goods. “Don’t count on insurance. Your best 
insurance is a good packing job,” he says.

Transporting used lab equipment requires care and 
planning to ensure fragile and sensitive components 
aren’t damaged. Taking time to carefully pack instru-
ments is essential, and transport services have the exper-
tise to ensure instruments arrive safely.  

Michelle Dotzert, scientific technical editor for Lab Manager,
can be reached at mdotzert@labmanager.com or 226-376-2538.

asset management

Considerations for Transporting 
Used Lab Equipment
PLAN AHEAD TO ENSURE INSTRUMENTS ARRIVE SAFELY  by Michelle Dotzert, PhD
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While the career trajectory of  each person 
working in a laboratory is unique, most 
people on the technical side of  the business 

begin as a bench technician or a scientist. Those who en-
joy the analytical aspect of  the work often remain in that 
position for many years, sometimes until they retire. But 
those who prefer to manage the day-to-day aspects of  
running a laboratory will move—after gaining sufficient 
experience, certifications, and training—to the manage-
rial or supervisory ranks, where they will run a team or 
an entire lab. 

Such was the case for 
Bob Deutsch, president of  
AGVISE Laboratories, which 
provides agricultural testing 
services and has locations in 
North Dakota and Min-
nesota. “I was hired as a soil 
scientist to start a soil-testing 
laboratory for a company 
that was not even one-year-
old,” he says. “As the lab 
grew, I took on more responsibility. When the founder of  
AGVISE sold the company as an ESOP [employee stock 
ownership plan] to the employees, I was named president.”

AGVISE currently employs about 65 year-round staff  
members, including five lab managers and assistant lab 
managers, two corporate managers, and 35 full-time ana-
lysts. Deutsch is responsible both for conducting adminis-
trative duties and for troubleshooting issues as they arise. 
His day-to-day routine, however, varies with the seasons. 
“During the busy soil-testing season, I spend much of  

my day talking with clients and responding to emails,” 
Deutsch says. “During the off  season, I help with com-
puter programming and preparing price quotes.”

It can be typical for a lab manager or president to 
deal with both administrative and technical issues. This 
is particularly true for smaller labs where each person, 
including the higher-ups, wears multiple hats. 

At Mission Mountain Laboratories (Arlee, MT) where 
there are just a handful of  employees, president and 
CEO Kimberly Nuccio is very much involved in the dai-
ly aspects of  running the lab. “I supervise the employees 

and manage the day-to-day 
operations,” she says. “They 
do all the analytical work, 
but I make sure that they get 
all the stuff  they need and 
do their jobs.” 

Mission Mountain Labo-
ratories is involved in water, 
soil, environmental, nutra-
ceutical, dietary supple-
ment (for label claims), and 

contaminant testing. The lab also tests food for patho-
gens (such as those from meat-packing plants) and has 
recently broken into medical marijuana testing, an area 
that is especially in demand given the state’s new regula-
tions on cannabis. 

From the ground up
Nuccio’s rise to the top was perhaps not typical of  

those transitioning to a managerial position. After 
graduating from college, she worked at the University of  

leadership & staffing

Transitioning to Management
THE CHALLENGES, PITFALLS, AND REWARDS  
by Sara Goudarzi

“Becoming a manager is a 
balancing act that requires a 

solid background of education 
and experience.”

http://www.labmanager.com
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Montana conducting research for one of  her professors. 
Soon after, she began a position with a dietary supple-
ment company as a microbiologist. The company was not 
doing very well, so she went back to school and finished 
up her medical technology degree. Then she worked the 
night shift at a hospital as a medical technologist for sev-
eral years. During that time, she also began a master of  
business administration (MBA) program. While working 
full time and going to school, she started receiving calls 
from potential clients looking for water and meat-plant 
testing services, so she took minor jobs on the side. Soon, 
Nuccio rented a small space for $300 per month and ob-
tained some new equipment so she could expand to test 
for heavy metals and perform high-performance liquid 
chromatography (HPLC) techniques. 

When Nuccio’s MBA program required her to write a 
business plan, she decided to draw one up for a labora-
tory. In 2002, she opened the doors to her lab, and in 
2005 she incorporated as Mission Mountain Labora-

tories, essentially starting out as president. Now she 
runs the lab with her aunt, who is the vice president 
and works off-site but is involved with marketing and 
overseeing some technical aspects of  the business. 

Perks of being in management
Becoming a manager is a balancing act that requires a 

solid background of  education and experience, and often 
involves marketing and knowledge of  client relations. 
Even an individual who has all these qualities may opt 
not to take a managerial position, because although the 
job is exciting and comes with a multitude of  perks, it 
can also have some downsides. 

“The responsibilities are huge, and I’m fully invested, so 
the way I look at things is different from somebody who’s 
[just] there for a job. As you move up, you have more 
responsibilities and you get paid more, but there are a lot 
more headaches,” says Nuccio. “You don't just go home 
and forget about your job and do whatever you want.”

http://go.brookslifesciences.com/biobankpro
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At times, she explains, you cannot sleep because you’re thinking 
about tasks that need to be undertaken or things that require atten-
tion. The job can become a part of  you. “Some people can handle the 
pressure of  being in this position, and some people can’t,” she says.

Those who would like to advance in a small lab such as Mission 
Mountain should be looking not just to grow themselves and their 
own careers, but to expand the business as well. Nuccio likes to give 
her employees such an opportunity by having them cross-train in 
every position. So at her lab, each person learns aspects of  different 
departments and can perform a multitude of  tasks, like heavy metals 
chemistry and HPLC work. This way, if  and when her employees are 
ready to move up, they are sufficiently trained and understand every 
facet of  the business. 

From being in charge to having more contact with clients, there 
are many reasons one would want to transition to management. The 
biggest benefit, according to Deutsch, is monetary. With the additional 
responsibility come larger compensation and perhaps a stake in the 
organization. There is, however, “more stress and [the] possible loss of  
some friendships with coworkers,” he adds. To that end, it’s important 
for those who are looking to move up to ensure that the lifestyle suits 
their temperament and goals. Once they determine that moving up in 
the hierarchy is suitable, there are several time-proven steps to do so. 

Transitioning to management 
Education and experience are the minimum requirements for 

success in a lab, whether as an analyst or as a manager. Yet there are 
a multitude of  other factors to consider when looking to climb the 
management ladder. 

“When we need to look at moving someone up to manager, I look 
for people with common sense and [an] ability to understand the 
big picture of  our laboratory,” Deutsch says. “They have to be good 
workers, have multiple skills, and not spend all day in the break 
room. And we do not promote employees just because they have the 
most advanced degrees.”

This process is currently exemplified in the naming of  a new assis-
tant lab manager for Deutsch’s lab: “This person is a good worker, has 
made an effort to learn how to run multiple instruments, has com-
mon sense, and gets thing done promptly and correctly.”

Despite running a very small laboratory, Nuccio agrees that per-
severance, taking initiative to learn new things, a desire to grow, and 
loyalty are essential to moving up. 

“There are many times when you have to 
take the initiative to learn on your own.”

FOR A COMPLETE LIST OF OUR 
UPCOMING AND ON DEMAND 

WEBINARS, PLEASE VISIT

LabManager.com/webinars

TOOLS FOR  
GENOMIC  
TESTING AND 
ANALYSIS

ONLINE  
EXCLUSIVES
LAB MANAGER’S UPCOMING 
WEBINAR SERIES

Thursday, May 23
1 PM EDT

LabManager.com/webinars/
genomic-testing

http://www.labmanager.com/webinars/genomic-testing
http://www.labmanager.com/webinars


L E A P S  D I V I S I O N

Start Managing Your Lab More  
Effectively with Our Services
Laboratory Equipment Asset Procurement Services (LEAPS) 
provides new and existing customers  
in the global science market with  
convenient access to end-to-end  
lab services and insights.

CONTACT US AT:
service@netascientific.com
www.netascientific.com/LEAPS

WHAT LEAPS CAN DO FOR YOU  

Di
re
ct

M
at
er
ial
s

The program combines OEM contract  
administration, parts and relocation services,  
and reporting with tier 1 diversity spend and  
cost savings to achieve greater operational efficiencies.

leadership & staffing

“We try to do what we can to help them, give them the 
training that they need, but there are many times when 
you have to take the initiative to learn on your own,” she 
explains. She also acknowledges that in a lab as small as 
hers, there isn’t a lot of  room for someone to move into a 
position like hers, as a manager and president.

Eventually, however, Nuccio would like to reduce 
some of  her load, assuming that she could find the right 
person to take on a good portion of  the management re-
sponsibilities. If  someone did want to take a managerial 
position, he or she ought to think about ways of  expand-
ing the business. “If  I could get somebody groomed for 
the position, I would love to take a step back, but that 
just hasn't happened,” she says. 

For those aspiring to management, Nuccio advises to 
just keep at it and do the work well. “I find that a lot of  
people get in the way of  themselves and think [only] 
about what they need instead of  what the company 

needs,” she says. “If  the company does well, so do the 
employees—that usually gets passed down—so it’s tak-
ing initiative to do what you can to make the business 
grow and run efficiently and to make the jobs easier. 
Then [management] definitely will take notice.”

Growing a lab’s business could mean looking for new 
revenues by marketing, attending trade shows, and mak-
ing contacts—all of  which open the door for potential 
work and new clients. And while it’s more difficult to 
move up in a small lab because there are fewer opportu-
nities, in a larger lab like AGVISE, it might be harder to 
get noticed. In the end, it’s all about having the desire to 
move up and working toward an overarching goal of  bet-
tering the laboratory (be it large or small), the industry, 
and essentially, the underlying science. 

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



"Just like a business, finances are 
an essential aspect of operating 

a lab. Experiments can only 
run with sufficient equipment, 

supplies, and personnel."
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SETTING UP YOUR 
NEW LAB LIKE A CEO

 Starting your own lab is both an enormous ac-
complishment and an ambitious undertaking. 
After years of  intensive research, struggle, and 
relentless effort, you have earned a position 

that enables you to pursue your own research interests. 
Unfortunately, setting up a laboratory to ensure years 
of  productive research requires more than a wealth of  
scientific knowledge. Running a lab is more than experi-
ments and manuscripts; in many ways, it’s just like run-
ning a business. Starting a lab involves funding applica-
tions, resource allocation for equipment and staff, as well 
as leadership and management considerations. Investing 
time at the outset to plan and organize your “business” 
helps keep your lab running smoothly so you can answer 
your most important research questions. 

LABORATORY FINANCES
Applying for grants and managing funds can be a 

complicated matter for a new laboratory. It is important 
to consider the immediate and future needs of  the lab 
when allocating resources and applying for additional 
funding. Start-up funding packages are designed to allow 
newly hired researchers to setup a basic laboratory and 
begin to generate data to secure additional grant fund-
ing. These packages range dramatically across different 
countries, fields, and institutions. 

Prior to negotiating a start-up funding package, 
consider all the resources you will require to conduct 
your research including staff, equipment, samples, and 

reagents. It may also be helpful to do some research 
on what resources are already available to you. If  the 
institution has a core facility, for example, you may have 
access to various instruments and equipment and can 
allocate funds toward other resources. 

When discussing start-up funds, it is important to ascer-
tain how long the funds are available and what resources 
they are meant to cover—equipment, graduate students, 
technicians, etc. Careful planning is required to allocate 
these funds toward assets that will ensure the first few years 
of  research will yield sufficient data for grant applications.

The difficulty lies in navigating this process with 
no prior experience. For graduate students and post-
doctoral researchers, grant applications are often limited 
to individual projects, and there are few opportunities 
to learn the intricacies of  budgeting for equipment and 
staff. A good starting place is to speak with mentors, col-
leagues, and peers. These individuals can offer insight on 
how to negotiate funding packages, how to allocate funds 
in the short-term, and plan for long-term needs. 

Short-term equipment purchases can determine the 
long-term research direction of  your laboratory, and either 
be a help or hinderance to future grant applications. Being 
aware of  popular topics and trends in your field can help 
you to invest in resources and conduct preliminary research 
that leaves room for exploration in well-funded areas. 

Just like a business, finances are an essential aspect of  
operating a lab. Experiments can only run with sufficient 
equipment, supplies, and personnel.  

in focus | GE Healthcare

Between managing finances, purchasing equipment, and hiring staff, setting up 
a new laboratory requires you to operate with a business mindset
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ORGANIZE AND EQUIP YOUR LAB
After tackling start-up funding negotiations and care-

fully planning and budgeting for resources, it’s time to 
purchase equipment and supplies and organize your lab 
space. There are several considerations that help in the 
design of  a functional, productive laboratory space. 

For some, moving into an existing lab space means 
integrating workflows into existing infrastructure. Others 
have the opportunity to design a new space to facilitate 
their research. In either case, numerous design elements 
will determine how a space is equipped and organized. 
Spend some time envisioning your workflows in the new 
space and factor in equipment and lab members. Con-
sider where equipment will be placed based on access 
to electrical outlets, water, gas, etc., how available bench 
space and cold cabinets/rooms are optimized to fit the 
needed equipment, and whether this will contribute 
to crowding in certain spaces. If  separate office spaces 
are not available for technicians and students, it may be 
necessary to incorporate desk space into the lab. Ideally, 
desks should be located away from noisy, high traffic 
areas and should not impede the flow of  an experiment. 

Having the right equipment for your research is essential, 
but sharing equipment is an excellent way to reduce costs. 
Prior to purchasing your own instruments, speak with col-
leagues and determine if  there is some overlap in techniques 

between your laboratories. Sharing frequently used equip-
ment like pH meters or vortexes may not be feasible, but 
microplate readers and ice machines may easily be shared 
between laboratories. When purchasing equipment or 
supplies for cloning, cell culture, sample prep, protein pu-
rification, analysis, etc., speak with vendors and ask about 
start-up equipment packages. Consider different aspects 
of  the offerings such as training, support for installing, and 
service of  equipment. In some cases, investing in certified 
refurbished equipment may be a good option. 

Safety precautions and training are non-negotiable in all 
laboratories. It is important to be aware of  safety require-
ments such as eye-wash stations and showers, ventilation, 
containing compressed gas cylinders, etc. when setting up 
a lab space. Ensuring equipment is in good working order 
at all times is also an important safety consideration. You 
may wish to discuss an ongoing service and maintenance 
agreement with instrument vendors.  

Organizing an efficient lab space requires a delicate bal-
ance between equipment, supplies, traffic, and desk space, 
all without compromising safety and research outcomes. 

NEW LAB MANAGEMENT AND 
STAFFING

Even the most well-funded laboratory with state-of-
the art instrumentation will not be productive without 

in focus | GE Healthcare

"Organizing an efficient lab space requires a delicate balance between 
equipment, supplies, traffic, and desk space, all without compromising safety 
and research outcomes."
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the right team of  people in place. Just as a business will 
have an owner, manager, assistant manager, and various 
staff, a lab requires leadership and well-trained staff  to 
conduct high quality research.

A clear understanding of  specific staff  needs and 
budget will make the hiring process easier. A small lab 
may be very productive with a few graduate students, 
or a post-doctoral researcher and a few graduate stu-
dents. Larger laboratories with numerous undergraduate 
and graduate students, post-doctoral researchers, and 
even principal investigators can benefit from a skilled 
lab manager to keep operations running smoothly. In 
addition to coordinating projects, assisting with data 
collection, training new students and lab members, and 
providing technical expertise, a lab manager can handle 
numerous administrative tasks.

Once you have determined your staffing requirements, 
compile written job descriptions for each role. These 
documents can help you determine which qualifica-
tions are necessary for the position and help candidates 
identify positions for which they wish to apply. Re-
cruitment can be done formally via advertisements for 
post-doctoral researchers, technicians, and lab managers 
in scientific journals, or on your website. Generating 
interest for all positions can be done informally. A quick 
mention at the end of  a meeting or presentation, or a 

brief  announcement in a senior undergraduate class 
may encourage students interested in pursuing graduate 
work to contact you. Networking events and colleagues 
can also help you recruit new hires. Some institutions 
offer recruitment support, and many departments have 
graduate networking events, seminars, and offer students 
lab rotations. Participating in these events will increase 
your visibility to prospective students.

Hiring well-qualified candidates to form a productive 
team, and developing a positive laboratory culture are 
essential for a successful research program.  

GE can help with setting up the protein research work-
flow in your new laboratory set up.

Learn more at www.gelifesciences.com/proteinresearch

"A clear understanding of specific 
staff needs and budget will make 
the hiring process easier."

http://www.gelifesciences.com/proteinresearch
https://www.labmanager.com/leadership-and-staffing/2019/04/developing-successful-laboratory-teams
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health & safety

U 
V is the initialism for ultraviolet light. UV light 
is a small band on the electromagnetic spectrum 
between visible light and X-rays. Sunlight is our 

largest source of  UV light. However, UV light is impor-
tant in research, medical, and indoor air quality applica-
tions. UV light equipment in biological safety cabinets, 
germicidal lamps, transluminators, and Wood’s lamps can 
all have harmful effects.

UV, a form of  nonionizing radiation, is generally 
divided into three classes based on wavelength: UV-A, 
with a wavelength of  315 to 400 nm (a black light, for 
example); UV-B, with a wavelength from 280 to 314 nm 
(eurythermal), prevalent in sunlight; and UV-C, with a 
wavelength from 180 to 280 nm (germicidal), such as the 
germicidal lamps found in biosafety cabinets (BSCs), 
laminar flow hoods, and large commercial air handler 
units. Sunlight is a major source of  UV-A and UV-B 
light. UV-C is almost never observed in nature because it 
is absorbed completely in the atmosphere before reach-
ing the Earth’s surface.

Hazards of UV light
The hazards of  UV light from sunlight are well 

publicized. However, UV light sources are also found in 
the workplace, including labs, mechanical rooms, and 
shops. Sources include BSCs, certain types of  hand-
held light sources, transilluminators, crosslinkers, and 
laboratory instruments such as spectrophotometers. 
According to the Health Physics Society: “Accidental 
UV overexposure can injure unaware victims due to the 
fact UV [light] is invisible and does not produce an im-
mediate reaction.… Reported UV accident scenarios  

often involve work near UV [light] sources with 
protective coverings removed, cracked, or fallen off. 
Depending on the intensity of  the UV [light] source 
and length of  exposure, an accident victim may end up 
with a lost-time injury even though totally unaware of  
the hazardous condition.”1

UV germicidal lamps, such as in BSCs and HVAC air 
handlers, are designed to emit UV-C radiation because 
of  its ability to kill bacteria and molds. Welding opera-
tions associated with maintenance activities also produce 
UV-C. Overexposure to UV-C can cause corneal burns, 
commonly termed welder’s flash.

UV burns to the eye are often described as a “sand in the 
eye” feeling and are often reported to be very painful. One 
should never work in a BSC with the UV lamps on, and the 
UV lamps should not be on when the room is occupied.

Transilluminators or UV light boxes are used for visual-
ization of  DNA on gels. They typically look like flat boxes 
with glass tops and UV lamps inside. The glass top allows the 
light to shine on the gel, causing the DNA to “glow,” which 
potentially exposes the user. To reduce risk of  injury, most 

health & safety

AVOIDING UV LIGHT HAZARDS IN THE LAB  by Vince McLeod

“One should never work in a BSC 
with the UV lamps on, and the UV 
lamps should not be on when the 
room is occupied.”

http://www.labmanager.com
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models today come equipped with a shield to 
block the UV light. For older models, install 
after-market shields rated for UV light to pro-
vide protection. Check the UV shields/cover 
regularly for cracks or other damage.

Control access to rooms with open source 
transilluminators and post a warning sign 
indicating face and other skin protection 
is needed to enter when a transilluminator 
is in use. The protection required is stan-
dard laboratory apparel including a fully 
buttoned lab coat, gloves, long pants, and 
closed-toe shoes. In addition to the stan-
dard lab attire, a polycarbonate face shield 
labeled for UV protection (as opposed to 
just glasses/goggles) is needed to protect 
the eyes and face and prevent facial burns. 
In addition, lab workers should take care to 
prevent gaps in clothing that will expose the 
skin, such as around the neck and wrists.

Safety glasses that protect from labo-
ratory-generated UV radiation must be 
stamped with ANSI Z87.1. It is important 
to note that polycarbonate safety glasses 
will not protect from high-radiant UV en-
ergy sources such as torch cutting, welding, 
or lasers. Specialized safety glasses are re-
quired for safe operation of  these devices.

Another warning: there are many com-
mon medications that increase an indi-
vidual’s photosensitivity and a resultant 
susceptibility to UV-related burns. Review 
all your medications with your pharmacist 
or physician to determine whether any 
increased risk for UV-induced damage is 
associated with your medication.

In the United States, occupational exposure guidelines for UV 
radiation have been established by the American Conference of  
Governmental Industrial Hygienists.2 Handheld meters for measur-
ing UV radiation are commercially available, but expert advice from 
a qualified industrial hygienist or health physicist is recommended 
to ensure selection of  the correct detector and diffuser for the UV 
wavelengths emitted by the source.

Let’s not forget about sunlight
Exposure to sunlight can be a concern for anyone working in out-

door locations. The American Cancer Society3 offers the guidance 
summarized below to help prevent skin cancer:

Cover up: Wear long pants and long sleeves when working in the 
sun. There are now lightweight fabrics that are cool yet provide 
good UV protection.

Use a sunscreen with a sun protection factor of 15 or higher: Sunscreens la-
beled as “broad spectrum” protect against both UV-A and UV-B radiation.

Apply the sunscreen properly and often: Almost all sunscreens require 
reapplication for effective protection throughout the day.

“Lab workers should take 
care to prevent gaps in 
clothing that will expose 
the skin, such as around 
the neck and wrists.”

http://www.mieleusa.com/professional


health & safety

Wear a hat: A hat with at least a 2- to 3-inch brim all around 
is ideal because it protects areas often exposed to the sun, 
such as the neck, ears, eyes, forehead, nose, and scalp.

Wear sunglasses that block UV rays: Long hours in the sun 
without protecting your eyes increase your chances of  
developing eye disease.

Limit direct sun exposure during midday: UV rays are most 
intense during the middle of  the day, usually between the 
hours of  10 a.m. and 4 p.m. If  possible, schedule outdoor 
work in the early morning and late afternoon instead.

Vince McLeod is an American Board of  Industrial Hygiene-
certified industrial hygienist and the senior industrial hygienist 
with Ascend Environmental + Health Hygiene LLC in Winter 
Garden, Florida. He has more than 35 years of  experience in 

industrial hygiene and environmental engineering services, in-
cluding 28 years with the University of  Florida’s Environmental 
Health & Safety Division. His consulting experience includes 
comprehensive industrial hygiene assessments of  major power-
generation, manufacturing, production, and distribution facilities. 
Vince can be reached at vmcleodcih@gmail.com.
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how it works

Automated Liquid Handling Systems 
for qPCR Set-Up
AVOIDING CROSS-CONTAMINATION DURING MANUAL qPCR SET-UP IS ESSENTIAL FOR RELIABLE 
RESULTS, BUT CAN BE A TEDIOUS, TIME-CONSUMING PROCESS. USING AN AUTOMATED LIQUID 
HANDLING SYSTEM PREVENTS CROSS-CONTAMINATION AND IMPROVES EFFICIENCY. 

For more information,  
visit www.eppendorf.com/automatedLH

Real-time qPCR enables amplification, detection, and quantification of  the target molecule in a 
single step. Manual qPCR set-up requires significant knowledge and skill, and operators must take 
precautions to avoid cross-contamination. Despite this, operator error remains the most likely cause 
of  qPCR contamination. 

qPCR reaction contamination is a serious problem, as nucleic acid contamination can produce false 
positive results. There are multiple potential sources of  contamination of  qPCR reactions, ranging 
from sample cross-contamination to laboratory equipment and carryover. 

Common precautions taken to reduce the risk of  cross-contamination include the use of  uracil 
DNA glycosylase (UDG), systematic material decontamination, and maintaining separate worksta-
tions for each step of  the qPCR process. Unfortunately, these tedious and sometimes time-consum-
ing processes are not guaranteed to prevent cross-contamination, as they do not address a primary 
cause: accidental contamination during liquid handling. 

Problem: 

Automated liquid handling systems eliminate the risk of  contamination by the operator and increase 
the efficiency of  otherwise time-consuming tasks. 

There is a very high risk of  cross-contamination during sample transfer to the qPCR plate. Even an 
experienced operator must be extremely careful not to generate aerosol or droplet during the process.

Automated liquid handling systems dramatically reduce the risk of  cross-contamination. The epMotion 
liquid handling system by Eppendorf  is an excellent solution for qPCR set-up. The accurate pipetting 
system eliminates a potential point of  human error in the process to ensure reliable results. 

Reproducibility is also essential for qPCR assay reliability. The assay must allow for data comparison 
between samples, plates, and runs. The epMotion automated system ensures high reproducibility, 
with an intra-plate coefficient of  variation never exceeding 1.5%.
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A n astonishing 38 percent of  men and women are di-
agnosed with cancer at some point during their lives, 
according to the National Cancer Institute at the 

National Institutes of  Health. While this statistic is disheart-
ening, it is important to note that the fight against cancer is 
not a losing battle. Between 1991 and 2015, the overall cancer 
death rate in the United Sates was reduced by 26 percent. 
Early-detection strategies and cutting-edge treatments 
are continuously evolving as a result of  ongoing research. 
Therapeutic monoclonal antibodies (mAbs), for example, 
have emerged as a promising treatment strategy. Numerous 
mAbs have been approved for clinical use, and dozens more 
are under investigation as potential cancer therapeutics. 
The use of  mAbs for cancer treatment began in 1997, when 
rituximab was the first mAb approved by the U.S. Food and 
Drug Administration (FDA) for treatment of  some forms of  
non-Hodgkin lymphoma. Since then, mAb therapeutics have 
grown into a multibillion-dollar market. Prior to commer-
cialization, mAb development begins with cell culture for 
cell line generation. Technological advances in cell culture 
automation have dramatically accelerated the development 
process by increasing efficiency, consistency, and sterility. 

PREDEFINED SPECIFICITY
In 1975, Georges Köhler and César Milstein were the 

first to describe the creation of  hybridomas for mono-
clonal antibody production. In an early study, they fused 
mouse myeloma and spleen cells from an immunized 
donor to produce cell lines that secreted anti-sheep red 
blood cell antibodies. The hybridoma technique is still 
used to develop cell lines for mAb production. Dr. David 

Fox is a professor of  internal medicine in the Division of  
Rheumatology and the director of  the Hybridoma Core 
at the University of  Michigan. The Core offers antibody 
development services for preclinical antibody research and 
investigation, using the same process involved in thera-
peutic mAb development. Dr. Fox explains this process: 
“We receive the antigen from the person who wishes to 
develop a monoclonal antibody. We then immunize mice 
and test the serum to determine if  the mouse is mounting 
an immune response. Once there is sufficient antibody titer 
in the serum, the spleen is removed to create hybridomas 
by fusing spleen cells with a cell line. Supernatant [fluid] is 
taken from the hybridomas, and the investigator screens for 
the monoclonal antibody of  interest that will recognize a 
specific antigen and is appropriate for their application.” 
Humanization techniques are required for antibodies 

destined for therapeutic use in humans. “Once they are 
considered a therapeutic lead, these mouse antibodies 
must be humanized (by genetic engineering) unless they 
are made in a humanized mouse, which allows more 
rapid progress to a potential drug stage,” explains Dr. 
Thomas Moran, a professor of  microbiology at the Icahn 
School of  Medicine at Mount Sinai and the director of  
the Center for Therapeutic Antibody Development. 

TARGETING CANCER
Humanization techniques have moved mAbs into the clinic, 

and several are FDA-approved for use as cancer therapeu-
tics. mAbs are used to target and bind tumor cells expressing 
cancer-specific antigens and induce cell death. Individual an-
tibodies exhibit unique mechanisms of  action. “Monoclonals 

industry insights: cell culture

Automating Cell Culture for Therapeutic 
Monoclonal Antibody Development  
ADVANCES IN AUTOMATION ELIMINATE THE TEDIOUS, TIME-CONSUMING ASPECTS 
OF CELL CULTURE AND CELL LINE DEVELOPMENT  by Michelle Dotzert, PhD
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can be used directly to bind to surface proteins on cancer cells 
to kill or inhibit their growth,” explains Dr. Moran. Trastu-
zumab (Herceptin), for example, targets the HER2 protein 
on the surface of  breast and stomach cells. “[They] can work 
by recruiting immune elements, delivering toxins, produc-
ing CAR-T cells, or as bispecific antibodies that recruit T or 
NK cells to kill the cancer cells.” Tositumomab is used in the 
treatment of  some B-cell non-Hodgkin lymphomas and is an 
example of  a monoclonal antibody used to deliver toxins, as 
some of  the antibody delivers a linked radioactive substance 
to the B-cells. Bispecific antibodies consist of  two different 
monoclonals capable of  binding to separate proteins simul-
taneously. Blinatumomab is a bispecific T cell engager that 
binds to the CD19 protein on leukemia and lymphoma cells 
and CD3 proteins on T cells to direct an immune response 
toward the cancerous cells. The unique targets and mecha-
nism of  action of  each mAb enable a highly specific ap-
proach to cancer treatment compared with other treatments 
such as chemotherapy. As a result, they are often associated 
with fewer side effects among patients.  

THE AUTOMATION ADVANTAGE
Antibody development on a small scale is often done 

without automated devices. “For the scale of  culture 
we work with, we mainly use in vitro bioreactor flask 
systems,” says Elizabeth Smith, assistant director of  the 
Core. Sterility is critical for all cell culture applications, 
and smaller-scale mAb production may not require high-
throughput equipment. “I like the control that I have 
over the sterility of  what I’m doing when I’m handling 
the liquids myself,” says Smith.
However, for large-scale production of  therapeutic mAbs, 

automating cell culture can offer numerous advantages, 
including reducing time-consuming, repetitive tasks for 
laboratory staff  and enhancing throughput. Automated 
liquid-handling systems eliminate hours spent pipetting 
and ensure highly accurate volumes. Systems that offer 
dedicated pipette tips for each cell line and noncontact 
liquid dispensing reduce the risk of  cross-contamination. 
Automation, by design, reduces the amount of  human in-
teraction with cell cultures, thereby eliminating various op-
portunities for contamination. Automated systems range in 
capability, with sophisticated systems enabling automated 
media changes, passage, harvesting, and monitoring when 
integrated with plate readers and imaging devices.  
“We use a Hamilton Stem Cell EZpick robotic liquid 

handler for our hybridoma production,” says Dr. Moran. 

“The EZpick identifies individual clones, selects them 
from the agar, and transfers them to 96- or 384-well 
plates for growth and testing. The liquid handler will 
select supernatants from the clones and transfer them to 
assay plates for screening. It will also collect the hybrid-
oma cells and put them in freezing vials for storage.” 
Working with an automated system has contributed to 
more than just increased productivity for Dr. Moran and 
his colleagues. “The traditional method was to test and 
then identify the clones through a laborious replating 
and retesting step. Many valuable hybridomas were lost 
in this process. This system is more accurate, automated, 
and less prone to contamination,” he notes.  

CHALLENGES REMAIN
While mAbs are a promising line of  investigation in 

the search for cancer treatments, their development is 
not without challenges. Cell culture contamination from 
chemicals, bacteria, yeasts, viruses, and even cross-
contamination with other cell lines can have severe 
consequences, including destruction of  the culture and 
even the cell line. Practicing good aseptic techniques and 
implementing automated cell culture technologies can 
dramatically reduce the risk of  contamination.
Another methodological challenge is to “make antibodies 

that bind to native molecules as they appear on the surface 
of  cells,” says Dr. Moran. “Often, synthesized proteins 
produced to simulate the real protein are not folded the 
same way and antibodies made against them do not bind 
effectively to the ‘real protein.’” It is extremely difficult to 
predict if  an antibody developed with a specific protein will 
effectively recognize the protein on the cell surface. Immu-
nogenicity also poses challenges. Genetically engineering 
the antibodies to render them more human has shown some 
success; however, even fully human antibodies can elicit a 
negative immune reaction. Scalability, yield, and cost are 
also considerations in the development of  mAbs. 
Given their highly specific nature, monoclonal antibod-

ies are promising cancer therapeutics. Their development 
relies heavily on cell culture techniques, which can be 
laborious, time-consuming, and prone to contamination. 
Automated cell culture technologies ensure greater accu-
racy and precision, reduce the risk of  contamination, and 
alleviate scientists of  tedious and time-consuming tasks. 

Michelle Dotzert, scientific technical editor for Lab Manager, 
can be reached at mdotzert@labmanager.com or 226-376-2538.

industry insights: cell culture
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EPPENDORF epMOTION® 

From basic pipetting tasks to normalization and q/PCR setup, to 

magnetic bead cleanup, all the way to ELISA and NGS Library 

preparation, the intuitive epMotion software makes program-

ming methods super easy. 

epMotion is a flexible system that covers your application 

needs. It is available in 4 sizes, with multiple upgrade and 

accessory options. Providing outstanding pipetting accuracy 

(±0.31 % at 1 µL), epMotion will drastically improve the repro-

ducibility of your experiments and free up hours in your day.

www.eppendorf.com/automatedLH

BIOTEK AMX™ MODULE FOR THE  
MULTIFLO™ FX DISPENSER 
Protect and encourage proliferation of spheroids, tumoroids, and other 3D 

cell structures, and 2D and suspension cells in microplate-based assays with 

BioTek’s patent-pending AMX™ module for the MultiFlo™ FX Dispenser. AMX 

enables gentle automated media exchange for spheroid assays and more.

www.biotek.com/products/automated-media-exchange-technology.html

Cell culture work requires meticulous liquid handling, which can be a tedious and time-consuming process. Op-
erator error can result in contamination and potential destruction of  the cell culture. This month, Lab Manager 
features some instruments designed to improve liquid handling accuracy and precision, as well as automated 
solutions to increase efficiency.

product round up

BRAND ACCU-JET® PRO
Achieve precise meniscus control with BRAND accu-jet® pro. Con-

toured grip and light weight on the BRAND accu-jet® pro pipette 

controller is perfect for small and large hands alike and prevents 

pipetting fatigue, while pressure-sensitive buttons control pipetting 

speed. Now through December 31, 2019, buy 3, get 1 FREE!

www.brandtech.com/product/accu-jet-pro/

solutions FOR CELL CULTURE AND 
AUTOMATED LIQUID HANDLING
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Q: Can you discuss the main 
markets that 908 Devices serves 
(field forensics and life sciences) 
and how your “mini” products are 
solving needs in these applications?

A: The MX908 is our rugged, handheld 
mass spectrometer (MS) for field forensic 
applications. It has been designed from 
the ground up for field use in the rapid 
detection and identification of  threat 
materials such as drugs, warfare agents, 
explosives, and other toxics and pre-
cursors. There has been widespread 
adoption of  handheld Raman and FTIR 
systems in field forensics over the past 
10 to 15 years, and these are excellent 
tools for bulk constituent identification, 
but their sensitivity is very limited. The 
MX908 is designed as a complement to 
those systems, and since it’s more than a 
millionfold more sensitive than Raman 
and FTIR, MS is able to address the 
needle-in-the-haystack problem of  small 
quantities of  bad things in a sea of  be-
nign or nuisance materials. Street drugs, 
as an example, are far more complex to-
day than they were 20 years ago (highly 
potent fentanyl analogs, and a multiplic-
ity of  cathinones and cannabinoids), and 
those problems are particularly well 

suited for MX908’s capabilities. The 
same is true with a broad range of  
materials of  concern in the defense and 
intelligence communities on the warfare 
agent and explosives fronts.

ZipChip is a matchbox-sized, integrated 
microfluidic CE and ESI emitter on a 
chip that interfaces to benchtop mass 
spectrometers. In spite of  its small size, it 
provides extraordinarily high resolution 
and high-speed separation. The applica-
tions for this chip are very diverse—we 
can run high-resolution separations 
across the range of  metabolites, peptides, 
intact proteins, antibodies, and ADCs 
with the same chip in a matter of  min-
utes. Our ability to work in biologically 
native conditions has been of  particular 
appeal in biopharma and life science 
research. We also have an active effort to 
combine the advantages of  the ZipChip 
with our mini mass spectrometer for 
some focused life science applications.

Q: MX908’s molecular traps are 
1,000 times smaller than those in 
conventional mass spectrometers. 
Can you elaborate on the 
benefits of these molecular traps, 
how they operate, etc.?

A: Our miniature mass spectrometers 
employ 3D ion traps. These present 
some unique opportunities for miniatur-
ization that were realized by our science 
founder, Dr. Michael Ramsey (ORNL 
and now UNC Chapel Hill); namely, 
their resolution doesn’t depend on their 
scale or size, and with careful fabrica-
tion and electrical operation, they can 
function at much higher pressures than 
convention would suggest. These two 
attributes are critical for a rugged, low-
cost, and truly miniature MS.

Q: How have you seen miniature 
mass spectrometers improve or 
change over the years?

A: Some suitcase-size MS systems have 
been around for 10 to 15 years, but in 
general, these have all hit usability limi-
tations when used in field forensics ap-
plications—they’re slow to start up, re-
quire substantial care and feeding, [are] 
expensive, and [are] encumbered by 
software that is pretty difficult for a field 
operator to use effectively. I think MS is 
now going through the renaissance that 
Raman and FTIR went through 10 to 
15 years ago, and hopefully, we’re at the 
forefront of  that change.

ask the expert ask the expert

Dr. Christopher Brown

Dr. Christopher Brown is a co-founder, VP, and CTO of 908 Devices Inc. (Boston, MA). Prior to 
founding 908 Devices, Chris was a platform architect at Apple in California, leading investigations 
into future-gen hardware/software technologies. Before joining Apple, he headed product 
development and engineering at Ahura Scientific, which created the world’s first commercial 
handheld Raman and FTIR systems, and later at Thermo Fisher Scientific, which acquired Ahura 
Scientific in 2010. Prior to Ahura, Chris held several senior leadership roles at InLight Solutions, 
developing multiple clinical, in-vivo, and noninvasive biodiagnostic products across a range of 
imaging and spectroscopic modalities. He has published some 150 papers and presentations and 
has more than 50 granted or pending patents. Chris received his BSc from Brandon University 
(Manitoba, Canada) and a PhD in chemistry from Dalhousie University (Nova Scotia, Canada).

ASK THE EXPERT
MINIATURIZATION: A “RENAISSANCE” 
FOR MASS SPECTROMETERS  by Lauren Everett
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Q: What are the top benefits 
of going smaller in size with 
analytical instruments? 

A: The benefit is largely that you 
can address an entirely different use 
case. Analytical sensitivity, resolu-
tion, linearity, and repeatability are 
useless metrics if  you need an an-
swer now in Place A and the instru-
ment is in Place B. The engineering 
efforts required to miniaturize 
these instruments also tend to drive 
cost reduction, cut complexity, and 
improve reliability.

Q: How can the size of 
these instruments shrink 
without sacrificing sensitivity 
or other factors?

A: They can’t. Built-for-purpose 
systems have to look at the critical 
needs of  the application holisti-
cally, and traditional analytical 
figures of  merit are pretty rarely 
the most important. That said, min-
iaturization often begets integrated 
microfabrication strategies that can 
significantly improve many analyti-
cal figures of  merit.

Q: Aside from the actual 
instruments being downsized, 
can you discuss how steps of 
the analytical process have 
also been affected by the 
miniaturization trend? 

A: Once you have an instrument 
that is just a few cubic inches or 
pounds, other elements in the 
analytical chain can become a 
little embarrassing. Sampling, 
sample preparation, and cleanup 
come to mind, and we’ve had to 
work on modernizing or address-
ing some of  these in the course 

of  our developments. Likewise, 
the system’s operating software 
can’t show a bunch of  squiggly 
lines and numbers to an operator 
[who] isn’t equipped to deal with 
that information reliably, so most 
of  the systems I’ve been involved 
with have relied on a lot of  very 
sophisticated multivariate adaptive 
control systems, statistically rigor-
ous computational analysis and 
chemometrics, and decision theory 
to deliver direct answers to users.

Q: Can you comment on the 
challenges of reducing the 
overall footprint of complex 
analytical tools and how 
these challenges are solved?

A: The first challenge is to define 
what key job a system is trying to 
do and, as importantly, what it is 
not trying to do. Some users will 
inevitably be annoyed by the limi-
tations imposed, but if  you’re not 
really annoying someone, you’re 
likely not delighting anyone either. 
With a very clear picture of  that 
identity, a team of  focused and 
talented scientists and engineers 
can do the rest.

Q: What trends or evolution 
can we expect to see in 
upcoming years with mini 
instruments? 

A: I expect to see continued 
progress in miniaturization in MS 
and hyphenated techniques like 
GC-MS and CE-MS, and addi-
tional developments to reduce user 
involvement in sample preparation.

Lauren Everett, managing editor for 
Lab Manager, can be reached at lever-
ett@labmanager.com or 973-721-4070.

ask the expert
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FOR ADDITIONAL RESOURCES ON CASEWORK, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS, VISIT 
WWW.LABMANAGER.COM/CASEWORK

by Mike May, PhD

A lab’s casework—benches, cabinets, and tables—
forms the foundation of  research projects. As 
the projects change, the casework needs to as 

well. In traditional labs, with so many pieces fixed in 
place, adapting the casework to fit new needs requires a 
sledgehammer, but some newer options offer adjustments 
with more finesse. Today’s adaptable lab casework offers 
many options, but they come at a price.

Superior Laboratory Systems’ (Lebanon, OH) president, 
Chuck Franz, and his team design, sell, and install casework 
in a wide range of  labs. With 35 years of  experience in the 
field, Franz understands what works and where. When asked 
where he usually sees a request for changeable casework, he 
says, “analytical labs.” And then he is quick to add, “In those 
labs, the equipment is constantly changing and evolving 
because of  new platforms, procedures, and techniques.”

Although adaptable options in casework might future-
proof  a lab better than all-fixed casework would, they 
come at a price. In comparing general fixed cabinets with 
adaptable options, Franz says that the latter costs up to two 
times more than the former. For teaching labs, most of  
his customers select fixed casework; for adaptable options, 
he sees more of  a preference in industry, like Procter & 
Gamble (Cincinnati, OH). Even within industry, though, 
Franz often sees companies just redo casework as needed.

Some casework experts see a different mix. For example, 
Rand Weyler, client technical services manager at New 
England Laboratory Casework (Woburn, MA), says, 
“Almost every client we have uses flexible laboratory 
furniture these days.” He adds, “It’s somewhat rare to 
provide a completely fixed casework lab.”

In the end, the best decision depends on what a lab needs 
and how much can be invested in it.

Adaptable ahead

Adaptable casework comes in various forms. For instance, 
a fixed-core system consists of  an attached section; 

however, cabinets, shelves, pegboards, and more can be 
hung from it and rearranged as needed.

“The most adaptable and most popular adaptable option 
is a table-based system,” says Franz. “All services come 
from an overhead carrier, and you can put the table 
anywhere and attach to the services.”

One key question regarding adaptable casework is: How easy 
is it to change? The core system is more challenging. Franz 
can think of  examples that haven’t moved in 20 years. A table 
system is much easier to move, and it’s more economical—
costing up to only 1.5 times more than a fixed option, 
according to Franz. In fact, he calls adaptable table systems 
“the wave of  the future,” adding, “You save on install, save on 
material, and can move it anywhere you want.”

Selection tips

For any kind of  lab design, Franz suggests a few general 
considerations:
• Where are your services going to come from?
• How many sinks do you need and where?
• How many hoods do you need and where?
• In a table system, would the perimeter casework be fixed?

With those answers in hand, along with a budget, a 
customer can work toward the best choice. But always 
ask a few other questions. Will casework really need to 
move? How likely is it to be moved? If  it might need to 
be moved, what changes are the most likely? Knowing the 
answers to those questions means it’s possible to decide 
which adaptable features, if  any, would make the most 
sense, and be the best investment.

It’s important to explore the options, as tearing out casework 
and replacing it is costly and creates a lasting impact on 
the lab. Adaptable casework offers numerous benefits, and 
can improve the functionality of  a lab space. However, 
customers need to investigate different options and consider 
the laboratory’s needs prior to investing in new casework.   

Mike May is a freelance writer and editor living in Texas. You 
can reach him at mike@techtyper.com.
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With a high-resolution graphic display and intuitive features, Solis analytical balances provide an outstanding solution 
for a variety of  lab applications. Versatile and resilient, the Solis is ideal for research and quality assurance labs; science 
education; precision counting; and production and manufacturing applications needing precision results. The Solis 
keypad is simple to use, with easy-to-read buttons and helpful navigation arrows for uncomplicated operation.

product in action

Solis Balances

ADVANCED 
SECURITY
Security slot for optional 

Kensington-type lock and 

cable to help prevent theft.

CONNECT TO YOUR NETWORK 

All Solis models feature an RS-232 interface 

that is available for speedy connection to 

computers and printers.

PACKED WITH TIME-SAVING
APPLICATIONS  
Solis features built-in

applications to save time for

busy lab workers.

• Weighing

• Parts counting

• Percentage weighing

• Checkweighing

• Dynamic / animal weighing

• Density determination

• Formulation

• Peak hold

www.adamequipment.com/solis-analytical-balances

EASILY MONITOR 
CAPACITY  
Avoid overloads by 

quickly monitoring 

capacity using the tracker 

located prominently on the 

left side of the display.

RESPONSIVE TOUCHSCREEN 
A graphic display that presents more data  

at a glance. The keypad provides easy-to-read buttons  

and helpful navigation arrows for uncomplicated operation.
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FOR ADDITIONAL RESOURCES ON CENTRIFUGES, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS, 
VISIT WWW.LABMANAGER.COM/CENTRIFUGES

by Mike May, PhD

Although nearly every lab uses a centrifuge 
for some processes, the technique for every 
application varies—especially when it comes to 

the tubes. In short, the sample being spun down must be 
compatible with the material used to make the tube. In 
a perfect world, the key constituents of  a sample do not 
interact with the tube, but that’s not always how it works. 
It’s worth the trouble to match the optimal centrifuge 
tubes with a particular application.

It’s not just the sample of  interest that matters when 
selecting an appropriate tube, but what’s in the sample 
as well. That might include a solvent or something to 
form a gradient during centrifugation. With salt solutions, 
compatibility doesn’t present much of  an issue, if  any. 
An alkaline solution, though, is not compatible with a 
polycarbonate tube. As a general rule, tubes should be tested 
for compatibility with a desired sample and protocol. Even 
the g-force or run time can impact how the tube and sample 
interact. For high-temperature centrifugation, for instance, 
stainless-steel or glass tubes work the best.

As a starting point to determine chemical and tube 
compatibility, see the Centrifuge Chemical Resistance Table2 
prepared by Thermo Fisher Scientific (Waltham, MA).

Swaps for samples

The type of  sample being used and the centrifugation 
protocol can necessitate swapping one kind of  centrifuge 
tube for another. For example, DNA sticks to some 
materials, and most of  the nucleic acid processing works 
best in polyallomer tubes.

There are other ways centrifuge tubes can capture some of  
a sample. Supriya Lath, professional environmental scientist 
at AECOM (Melbourne, Australia), and her colleagues 
wondered whether laboratory materials affect the analysis 
of  perfluorooctanoic acid (PFOA), which is used in a range 
of  industrial processes. This chemical is being replaced in 
some applications because of  health concerns. Lath explains 
the rationale for this investigation: “Occurrence of  sorption 
losses of  [perfluoroalkyl and polyfluoroalkyl substances] 

(PFAS) analytes onto particular laboratory ware (e.g., glass 
containers) has been suggested in the published literature 
but has not been investigated in detail.”2 So, this group 
of  scientists tested the loss of  PFOA solutions in various 
labware, including glass and plastic centrifuge tubes. The loss 
was significant in tubes made of  polypropylene, polystyrene, 
polycarbonate, and glass—as much as 45 percent, 35 percent, 
31 percent, and 24 percent, respectively. “This study draws 
attention toward analytical bias that can occur due to 
sorption losses during routine procedures, and highlights the 
importance of  testing the suitability of  chosen laboratory 
ware for specific PFAS analytes of  interest prior to 
experimental use,” Lath and her colleagues conclude.

Sometimes, scientists select centrifuge tubes made from a 
combination of  materials. As an example, Dohan Ehrenfest 
of  Chonnam National University (Gwangju, South Korea) 
and a team of  scientists used glass-coated plastic tubes to 
centrifuge samples of  leukocyte- and platelet-rich fibrin 
(L-PRF), which is a platelet concentrate used in surgical 
and dental treatments. Their findings indicate that “the 
centrifuge characteristics and centrifugation protocols 
impact significantly and dramatically the cells, growth 
factors, and fibrin architecture of  L-PRF.”3

Ultimately, identifying the right centrifuge tubes for 
specific samples and processes takes some testing. The 
resistance guidelines make a great place to start. Plus, the 
manufacturer should include information about chemical 
resistance and durability for specific tubes. Even with 
this, some pretesting is the only way to be sure that 
specific centrifuge tubes serve the intended purpose.

Mike May is a freelance writer and editor living in Texas. 
You can reach him at mike@techtyper.com.
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by Brandoch Cook, PhD

Wellness is a lifestyle cult for the 21st 
century. Somewhere near the heart of  
wellness is the essential-oil industry, a 

multi-level marketing juggernaut that is projected to 
grow to more than $11 billion in the next three years. 
Individual distributors sell essential oils in forums 
ranging from chat groups and online marketplaces to 
opulent corporate retreats, promoting them for their 
healing and calming powers, 
a panacea for weary, anxious 
times. Without the ability 
to latch onto scientific 
language and procedures 
for validation, however, 
the industry’s claims might 
have been beyond normal 
credulity. Therefore, there 
has been a major push for 
standardization and quality 
control for the products, 
notably through the use of  
gas chromatography-mass 
spectrometry (GC-MS). 

Essential oils have been 
used as folk remedies for 
millennia, and their compositions have been regularly 
analyzed by GC-MS since the 1970s. Those analyses 
contributed to investigations of  the activities of  
terpenoids, a large class of  compounds common in 
essential oils that includes menthol1 and camphor2. 
Establishment of  the modern consumer essential-oil 
industry is attributable to a former lumberjack named 
Gary Young. After a logging injury, Young devoted 
himself  in full to alternative therapies and rituals, 
establishing an essential-oil empire as CEO of  Young 
Living. Since then, other competitors have emerged, 
including doTerra. These two firms still drive much 
of  the market, and the popularity of  products that 
can be found in items as diverse as candles, perfumes, 
supplements, and over-the-counter remedies has 
resulted in a profusion of  uses and claims. From 
comforting and harmless attempts to relax and focus 

to potentially dangerous substitutions for cancer 
treatments and vaccines, there seems to be a claim 
about essential oils for every ailment. 

Complicating matters, however, is the following 
question: What do you call alternative medicine 
that works? The answer: medicine. For instance, 
there is mounting evidence that essential oils hold 
promise in buttressing our dwindling supply of  
effective antibiotics. This makes intuitive sense, 

because the production by 
different plant species of  
aromatic irritants largely 
constitutes an evolutionary 
response to infestation by 
insects and pests. Some 
studies have shown that 
essential oils can mitigate 
infection in livestock 
animals more effectively 
than standard doses of  
ingestible antibiotics. Other 
studies have demonstrated 
antimicrobial and antifungal 
properties that may be  
used to help fight infection 
in patients. 

Unfortunately, much of  what is published on essential 
oils is based on very simple in vitro testing methods that 
lack predictable clinical and translational relevance. 
Conversely, there is a wealth of  experimental and case-
study literature detailing toxicity from both on- and 
off-label uses of  essential oils, including severe contact 
dermatitis from topical application, and kidney, liver, 
and mucosal membrane damage from ingestion. 

Essential oils are composed of  extracts derived 
from plant material, usually obtained by distillation 
or pressing, processes commonly used by ancient 
Egyptians. The extracts contain the concentrated 
fragrance, or “essence,” of  a plant, which is then diluted 
with carrier oils. Many legitimate and essential modern 
medicines have been derived from botanicals, notably 
tree bark—aspirin from willow, the anti-malarial 

WHEN WORLDS COLLIDE: ESSENTIAL OILS MEET ANALYTICAL 
CHEMISTRY
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“There has been a major 
push for standardization 

and quality control for  
the products, notably  
through the use of gas 
chromatography-mass 

spectrometry.”

https://www.labmanager.com


53May 2019    Lab Manager

product focus | GC-MS

FOR ADDITIONAL RESOURCES ON GC-MS, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS, VISIT 
WWW.LABMANAGER.COM/GC-MS

quinine from the cinchona tree, and the chemotherapeutic 
Taxol from the Pacific yew. 

Products that are poorly regulated are also often poorly 
defined. Therefore, there is a premium on purity in essential 
oils. The industry has turned to GC-MS to standardize what 
is and what should not be in their oils. Gas chromatography 
involves a column-based separation of  constituent 
compounds that can be volatilized within a substance without 
decomposition. GC is often coupled to a downstream 
analytical step, such as MS, which quantifies and identifies 
those compounds by measuring mass-to-charge ratio in an 

ionized sample, thereby providing a molecular fingerprint that 
can be cross-referenced against mass spectral databases with 
standards for thousands of  known compounds. Open-source 
databases include traditional reference tools operated by NIST 
and MassBank and next-generation collaborative libraries such 
as mzCloud. The complexity of  data generated by GC-MS 
often requires another layer of  deconvolution via interpretive 
software such as AMDIS, also provided by NIST. Finally, a 
for-profit database deals specifically in spectra obtained by 
analysis of  essential oils. Because essential oils come from 
aromatic plants that owe their distinctive fragrances to volatile 
compounds, GC-MS is a perfect fit for providers to define 

molecular profiles of  their products. Importantly, GC-MS can 
detect synthetic chemical substitutions or contaminants in oils 
of  known chemical composition. 

More importantly for biomedical science, one hypothesis to 
explain the putative antimicrobial properties of  some essential 
oils is that the right combination of  several compounds 
provides a stronger barrier to infectious microbes that would 
otherwise quickly evolve resistance to a single antibiotic. 
One interesting possibility is that GC-MS studies can 
define essential-oil analytes with a view to (1) replicating 
ratios of  biologically active compounds and scaling them 
to pharmaceutical-grade and industrial quantities, and (2) 
identifying novel compounds that may be resynthesized and 
tested for antimicrobial or therapeutic properties in more 
rigorous functional models. This may support sustainability 
efforts, as many popular and emerging essential oils are 
derived from ecologically sensitive and endemic species, such 
as frankincense trees from the island of  Socotra. This approach 
may lead to production of  effective antimicrobials and 
simultaneously relieve pressure on endangered plants with the 
potential to yield important biologically active compounds.

Brandoch Cook, PhD, is an assistant professor in the Weill Cornell 
Medicine Department of  Surgery in New York City. He can be reached 
at brandoch.cook@gmail.com.
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by Angelo DePalma, PhD

As prospects for legalized cannabis improve, 
equipment suppliers and gatekeepers of  
compendial standards must play catch-up to 

develop sample preparation methods suitable not only 
for this unique market, but also regulators.

Activity in sample prep will closely track instrumental 
methods as they emerge or are introduced. Although 
liquid chromatography (LC) and mass spectrometry 
(MS) will likely become the workhorses of  cannabis 
testing, the field is ripe for innovation in instrumentation, 
which will directly affect how sample prep is carried out.

For example, Brian Smith, PhD, CEO of  Big Sur Analytics 
(Capitola, CA), has introduced BSS 2000, a cannabis 
analyzer based on mid-infrared (mid-IR) spectroscopy. 
The BSS 2000 is portable, easy to use, and provides 
cannabinoid and terpene profiles within two minutes. 

One might wonder why, with gas and liquid 
chromatography readily accessible, and hyphenated 
mass spectrometry one additional purchase order away, 
anyone would bother with a legacy technique like 
infrared, with its complicated “fingerprint” spectra.

According to Smith, the complexity of  IR spectra 
is irrelevant for quantitation. “As long as peaks vary 
with concentration, one can usually obtain a quality 
calibration. Besides, IR spectra are no more complicated 
to interpret than NMR or mass spectra, and people can 
read my column1 or one of  my books2 to get better at it.”

Before NMR, LC, and MS, infrared was the leading 
analytical mode for organic chemists, and it remains 
one of  the least expensive instrument acquisitions. 
Aided by advanced algorithms, current instruments 
identify and quantify, and do not require pure samples. 
“Mid-infrared quantifies tetrahydrocannabinol (THC) 
and cannabadiol (CBD), marijuana’s psychoactive 
and medicinal components, as well as other plant 
compounds, oils, and most products that cannabis 
companies are interested in,” Smith says.

Prepping samples for chromatographic analysis involves 
weighing, grinding, extraction, vortexing, dissolution, 
filtering, and often even more steps. When combined 
with attenuated total reflectance sampling, mid-IR 
requires little in the way of  sample preparation, yet 
mid-IR is quantitative. “For liquids, just apply the 
sample and scan,” Smith says. “Solids are simply 
clamped to the sampling window before scanning, 
although some require grinding.”

Physical inhomogeneity is the first challenge analysts 
face with plant samples. Given the complexity of  the 
cannabis value stream, labs are often looking to quantify 
several cannabinoids. Non-cannabinoid constituents like 
lipids, acids, metals, and adulterants are also involved, 
with varying degrees of  impact on product quality. 

“Add to this complexity the fact that plant tissues 
sequester constituents of  interest at different levels,” 
Smith says. “Cannabis consists of  leaves, seeds, and 
flowers, but most analytical methods require the sample 
to be in solution at the correct concentration range. 
So the ultimate challenge for sample prep is to turn 
the non-homogeneous material into a homogeneous 
solution. It’s a nontrivial, multi-step process.”

On top of  sample issues, laboratories must deal with 
national prohibitions and widely variable local laws. 
Cannabis products are generally illegal in the United 
States, so shipping even tiny samples with THC 
concentrations above 0.3 percent is a federal crime 
carrying stiff  prison terms. Laboratories used to 
purchasing reference standards from the U.S. National 
Institute for Standards and Technology (NIST), or 
shipping samples to colleagues in the next state for 
validation purposes, hit a dead end with cannabis. 

“NIST has an official, traceable green tea standard 
that has been well analyzed, but the agency 

MODERN-DAY COMPLEXITIES FOR LEGACY METHODS
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Analyzing marijuana bud (file: AAB0165) and an oily 
cannabis extract (file: AAB0184) with the BSS 2000 mid-IR 
instrument (Bit Sur Analytics) requires only that the sample 
be in contact with the analysis window on the instrument.
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cannot get involved in cannabis testing,” Smith says. The 
nongovernmental standards organizations USP and AOAC 
have, however, initiated cannabis analysis programs.

Method fragmentation

Lack of  contact among researchers and analysts has led to 
method fragmentation. “Nobody does anything the same 
way,” Smith laments. “Everyone has LCs and GCs that are 
exquisitely calibrated with pure standards, but if  your sample 
prep is off, your numbers will be meaningless.”

In one study3 aimed at identifying pesticides using the standard 
QuEChERS4 method developed for produce, Smith submitted 
identical samples to five state-certified cannabis testing labs, which 
failed to detect close to 80 percent of  the adulterants. Smith 
attributes these failures to variations in sample preparation.

“Different labs take different quantities of  plant materials, 
grind them differently, dissolve them in different solvents at 
different concentrations, and then vortex, shake, filter, and 
store the samples however they think is best,” Smith explains. 
“This variability makes a huge difference, even when labs 
analyze the same samples.”

Smith continues, “Part of  the problem is the cannabis industry 
has inexperienced people running labs and analyzing samples. 
Cannabis is medicine, so we should test it like medicine. 
This means states should require the same education and 
experience levels for cannabis analysts as the FDA does for 
the pharmaceutical industry. At minimum, there should be an 
experienced analytical chemist in charge of  each lab. The five 
labs that couldn’t detect the pesticide we spiked the samples 
with were all state-certified and held ISO certification as well.” 

Professor Doug Raynie, a “green” chemist at South Dakota State 
University (Brookings, SD), notes that QuEChERS was developed 
by USDA chemists for analyzing pesticides in produce, not in 
cannabis. “The original method was validated for pesticides 
across a range of  produce. Since then, continued development 
has improved the ability of  QuEChERS to accommodate high 
levels of  fats and pigments. Since it is robust and easy to perform, 
QuEChERS will likely emerge as the go-to extraction method for 
the isolation of  pesticides from cannabis samples as well.”

We’re not there yet, as Smith’s study demonstrated, but since 
QuEChERS originally targeted plant-based materials one can 
expect improvements.

“I suspect as the demand for cannabis analysis increases, 
vendors will offer cannabis-specific QuEChERS kits,” Raynie 
adds. “The beauty of  QuEChERS is that it is a single-sample 
preparation method to isolate all pesticides of  interest.”

Method multiplicity

While on the job, Kyle Shelton, pesticide chemist at 
Medicine Creek Analytics (Fife, WA), oversees cannabis 
analysis for moisture, water activity, microbial enumeration 
(E. coli, salmonella, bile-tolerant gram-negative bacteria), 
mycotoxins, pesticides, cannabinoids, terpenes, residual 
solvents, and heavy metals. 

“Sample prep for these methods differ widely,” Shelton 
explains. “For water activity/moisture, we use a hand grinder; 
for bacteria testing, we put the sample in media solution, 
then plate and incubate for 24-48 hours. The media we 
use for salmonella is different than the media for other 
organisms, for example mycotoxins. For pesticides, we use a 
variant of  QuEChERS using acetonitrile solvent and solid 
phase extraction. We extract terpenes and cannabinoids with 
alcohol, and for solvents we utilize headspace injection and gas 
chromatography with flame ionization detection.”

Extraction of  some kind is nearly universal, but care must 
be taken not to miss anything. “Because cannabis is such 
a complex matrix, pesticides and mycotoxins are difficult 
to extract because of  their low concentrations. Even 
cannabinoids are difficult to deal with, particularly for 
cannabis edibles, because so many other ingredients could 
exist in the product. As a lab, our goal is to break these 
sample matrices down without compromising the actual 
THC or CBD we are trying to detect.”

Angelo DePalma is a freelance writer living in Newton, New Jersey. 
You can reach him at angelo@angelodepalma.com.
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Multispectral Imaging System
VideometerLab 4
• Designed for fast and accurate determination of surface  

color, texture, shape, size, and chemical composition
• Provides a rapid assessment of uniform and non- 

homogeneous samples by combining information on all  
of the above parameters automatically in just a few seconds

• Requires no sample preparation and leaves the sample intact

Analytik www.analytik.co.uk

Safety Cabinets 
JOBOX®

• UL certified after passing heat tests and  
surpassing standards for certification

• EZ Level™ bolster makes leveling simple and safe
• Hi-Viz Safety Information Labels provide a 

reminder and reference for users to follow proper 
safety and usage practices

Crecent www.crescenttool.com

Manual Pipette 
16-channel EVOLVE
• Ergonomically designed to increase productivity  

and improve user handling
• Available in 10,50, and 100 µl formats
• Features 4.5 mm tip spacing, ideal for working  

with 384-well plates, reducing the number of  
pipetting movements, improving accuracy,  
and increasing reproducibility

INTEGRA Biosciences www.integra-biosciences.com

Flow Meter 
FLEXMAG 4050C
• The first electromagnetic flow meter  

with biocompatible disposable flow  
tube specifically developed for single- 
use biopharmaceutical applications

• Features high accuracy and factory calibration  
that eliminates the need for in-situ calibration

• Provides a stable, direct, and accurate volumetric flow  
measurement, unaffected by fluid properties such as color or density

KROHNE, Inc. www.us.krohne.com

Ultra-Low Temperature Freezers 
Standard Performance (STP) Series
• Offer a powerful solution: optimal sample protection, lower energy 

usage, significant operational savings, and quieter operation
• Provide temperature stability and uniformity throughout the 

internal chamber, reliably preserving the most valuable samples 
for peace-of-mind

• Utilize environmentally-friendly hydrocarbon refrigerants

Thermo Fisher Scientific www.thermofisher.com

Zeta Potential Analyzer 
Nanobrook ZetaPALS
• Optimized to make sensitive and precise  

measurements in both organic and aqueous media
• Can be used to make zeta potential measurements 

up to 1,000 times more sensitive than traditional 
light scattering methods based on the shifted  
frequency spectrum

• Offers excellent chemical stability, easy cleaning, and long-term top performance

Testa Analytical Solutions www.testa-analytical.com 

BASIC

Parallel Reactor System
Multicell PLUS
• Can be used to screen 4, 6, 8, or 10 parallel reactions, 

depending on the configuration chosen
• Choice of cell size allows user to perform reactions in parallel 

with volumes ranging from 30 to 100ml, at pressures of up 
to 100 bar, and temperatures of 300 °C

• Can be used simply with a hotplate stirrer, for heating only, 
or can be upgraded to allow for individual heating of every reactor cell

Asynt Ltd. www.asynt.com

Portable Balances 
Navigator™
• Offers accuracy, speed, and repeatability for a 

wide range of applications 
• Designed to accurately stabilize in less than one 

second to provide quick and reliable results
• Overload protection system (mechanical and 

software) is made to withstand loads up to  
four times the rated capacity of the unit

OHAUS www.ohaus.com
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GCaMP Calcium Indicators
• Offer improved engineering for increased  

signal-to-noise ratio and much faster kinetics  
when compared to previous versions, specifically 
GCaMP3 and GCaMP5G

• User has choice of promoter and the ability to 
include the Cre inducible (FLEx-ON) expression

• Supplied ready for use for neural activity studies in vivo

AMSBIO www.amsbio.com

LIFE SCIENCE

Analog Hot Plates & Stirrers
• Corrosion resistant, multi-position instruments 

feature five or nine stirring positions
• Ideal for acid digestions and working with most 

corrosive solutions
• Support more than 50 pounds on the plate surface
• Available in 115VAC/60Hz, 220VAC/60Hz, and 

230VAC/50Hz

Torrey Pines Scientific, Inc. www.torreypinesscientific.com

Insect Medium 
IS Sf
• Serum-free, animal component-free, and low hydrolysate
• Formulated for scalability for the consistent growth and  

yields of proteins, viral vectors, and viral-like particles using  
baculovirus expression systems (BEVS), in Sf9 and Sf21 cells

• Supports high, viable cell density growth and protein yields  
in baculovirus expression systems at small- and large-scale

FUJIFILM Irvine Scientific www.irvinesci.com

Hepatocytes 
Verified for Spheroids™ Human Hepatocytes
• Pre-screened for their ability to promote rapid 

spheroid formation in cell culture
• Exhibit in vivo-like cell organization, improve 

the predictability of known clinical liver 
toxicants, and preserve the viability and 
functionality of the hepatocytes

• Enable scientists to focus on what matters 
most—the science

Lonza www.lonza.com

INFORMATICS

Software Package
BeerCraft
• Incorporated into the company’s GENESYS 50  

and GENESYS 150 UV-Vis spectrophotometers
• Provides the American Society of Brewing  

chemist-quality testing methods for more than  
20 beer attributes, including color, bitterness,  
protein, sugar, carbohydrate, and polyphenol levels

• Configurable for use with reagents and chemistries from many vendors

Thermo Fisher Scientific www.thermofisher.com

Software Module 
ZEN Connect
• Enables users to bring all imaging 

technologies together—ZEISS or 
otherwise—to answer questions

• Allows users to align and overlay 
images from any source

• Useful for materials researchers at universities,  
multi-user facilities, or industrial labs

ZEISS www.zeiss.com

Gene Expression Reference Guide 
XPRESSWAY®

• Helps pharmaceutical companies to assess drug 
safety risks, inform go/no-go decisions in lead 
selection, and expedite drug discovery programs

• Includes 46 gene expression profiles for genes known 
to play pivotal roles in drug safety assessments

• Enables researchers to determine whether new  
chemical entities (NCEs) will be present in the  
tissues where the off-target binding could occur

BioIVT www.bioivt.com

Sealing Solutions
• Meet or exceed quality requirements, 

including United States Pharmacopeia 
(USP), FDA, and ISO product standards

• Specialty compounds maintain their inert 
nature in highly demanding conditions

• Create a leak-free seal without excessive 
friction and wear by applying calculated 
spring force directly over sealing lips

Greene Tweed www.gtweed.com
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Online Biomass Measurement
• Added to the company’s ambr® 15 fermentation 

and ambr® 250 high throughput systems for 
microbial applications

• Addresses the bottleneck associated with  
offline sampling

• Features state-of-the-art non-invasive reflectance 
measurement, saving time, effort, and sample volume

Sartorius Stedim Biotech www.sartorius-stedim.com

PITTCON 2019

Web-Based Interface
Katalyst D2D
• Offers a single interface for high throughput 

experimentation and parallel synthesis—from 
experimental design to final decisions

• Supports the “lab of the future” through the 
digitization of laboratory tasks, integration with existing informatics systems, and more

• Eliminates the manual transcription currently necessary between systems

ACD/Labs www.acdlabs.com

FTIR Spectrometer 
INVENIO-S
• Made to innovate from routine quality control 

to advanced research and development
• Integrated touch panel operation provides 

intuitive guidance with typical workflows
• Provides peak performance and reveals the smallest spectral details

Bruker www.bruker.com

SPE System 
SPE-Express 2.0
• Makes EPA method 1664B oil and grease analysis  

even  faster and more efficient than before
• Only system to both extract the sample and evaporate  

the n-Hexane, eliminating the transfer step
• Fully enclosed unit means there’s no need for a fume hood

Environmental Express www.envexp.com

MICROSCOPY

Scanning Probe Microscopes
Dimension XR™
• Incorporate major AFM innovations, including 

proprietary and exclusive DataCube nanoelectrical 
modes and AFM-SECM for energy research

• Available in three configurations optimized  
for nanomechanics, nanoelectrical, or  
nanoelectrochemical applications

• Feature AFM-nDMA mode, which for the first time correlates  
polymer nanomechanics to bulk dynamic mechanical analysis (DMA)

Bruker www.bruker.com

Microscopy Platform 
Elyra 7
• Includes Lattice SIM, a new flexible platform 

for fast and gentle 3D superresolution
• Enables fast imaging of 3D volumes with  

up to 120 nm laterally
• Delivers molecular resolution in large 3D 

volumes and powerful post-processing algorithms for quantification

ZEISS www.zeiss.com

These instruments were featured at the Pittcon 2019 Conference & Expo.

Moisture Analyzer 
SMART Q
• Houses high-quality, analytical-grade internal components 

within a rugged shell
• Provides excellent customer value for users who prefer  

an infrared-only loss on drying method
• Can be easily upgraded to a SMART 6 for even faster results

CEM Corporation www.cem.com

Ice Buckets and Pans 
PolarSafe® EVA
• Designed for benchtop chilling needs, especially 

cryogenic applications
• Made from ethylene vinyl acetate (EVA), a thick 

non-toxic foam compatible with ice, dry ice, 
liquid nitrogen, alcohol, and saline solutions

• Equipped with ergonomic handles on the base and lids,  
making them easy to pick up even when wearing cryogenic gloves

Cole-Parmer www.coleparmer.com

Glassware 
KIMBLE® GLS 80®

• New wide mouth bottle with four-port cap is capable of 
performing a multitude of laboratory applications

• Accommodates a range of sample sizes from 250 mL to 20 L
• Available in three versions: a clear version with greater than 

90% light transmission from 380 to 700 nm; a version with  
an amber coated exterior for light sensitive materials; and a version with a KimCote® 
safety coating for assurance of protection in the event of damage

DWK Life Sciences www.dwk.com
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Stir Bars 
smartSENSE
• World’s first stir bars capable of continuous pH measurement  

and spin monitoring along with temperature feedback
• RFID continuously relays data to the wireless  

chemical lab station, allowing stir bar  
to self-adjust heat to maintain the  
temperature as specified

• Setup may be accessed remotely  
from a computer or smartphone for  
monitoring and data logging

Gate Scientific www.gatescientific.com

Mass Spectrometer 
MiD® ProteinID
• Allows users to verify target proteins, metabolites,  

by-products, and feed-stocks throughout the whole  
bioprocessing value chain

• Helps to ensure critical process parameters and critical  
quality attributes are attained timely and simultaneously

• Offers laboratory-level performance on an industrial scale,  
due to its impressive performance on a robust, small scale

Microsaic www.microsaic.com

Chiral Columns 
Reflect™
• Rugged polysaccharide phases suitable 

for a wide range of chiral compounds
• High-resolution improves preparative 

loading, leading to greater productivity 
and higher purity separations

• Compatible with almost any organic solvent

Regis Technologies, Inc. www.registech.com

MODULAR BALANCES
CUSTOMIZABLE 
DESIGN ENABLES 
6,000 POSSIBLE 
CONFIGURATIONS
Sartorius launched the Cubis® 

II portfolio of balances for R&D 

and analytical laboratories, which 

offer best-in-class performance including high capacity, excellent readability, and 

robust stability for all sample types. Configurable hardware and software are fully 

customizable to maximize operational efficiency and experimental outcomes. The 

line of balances offers modern user interfaces, pharmaceutical and GxP compliance 

including data handling, data integrity and connectivity, ergonomic sample handling, 

easy process integration, and unlimited communication at the highest level of 

accuracy and precision. Intelligent diagnostic systems guarantee a higher degree of 

repeatability of workflows, while lowering the possibility of human error during the 

measurement steps.

To learn more, visit www.sartorius.com

PRODUCT SPOTLIGHT

Light Source Module 
FiberLight™ L3
• The first broadband UV LED light source module  

available for analytical measurement instruments
• Combines benefits of LED technology with broadband  

UV spectral output
• Analytical instrument OEMs can develop new portable  

and handheld instruments more quickly and deliver their 
instruments to a broader range of customers

Heraeus Noblelight America, LLC www.heraeus-noblelight.com

GC/Triple Quadrupole  
Mass Spectrometer 
JMS-TQ4000GC
• Accurately measures trace or residual pesticides 

in agricultural materials, trace levels of 
regulated chemicals in tap water, and  
simplifies quantitative analysis of persistent 
environmental pollutants

• Achieves the fastest Selected Reaction Monitoring  
(SRM) switching speed in the industry at 1,000 channels/sec

• Supports optional chemical ionization (CI) and photoionization (PI) sources, enabling 
easy acquisition of molecular weight information

JEOL USA www.jeolusa.com

Online Service Portal 
Milli-Q® Connect
• Combines deep water purification expertise with  

cloud-based digital technology on all Milli-Q® CLX 7000 
clinical water purification systems

• Allows scientists to monitor lab performance with  
24/7 remote access and control

• Saves time and improves lab productivity with remote 
diagnostics and assistance

• Facilitates data traceability, audits, and lab accreditation

MilliporeSigma www.emdgroup.com
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Particle Analysis Tool 
ParticleScout
• Developed for the company’s alpha300 

Raman microscope series
• Enables researchers to find, classify, quantify, 

and identify particles quickly and easily
• Delivers a greatly accelerated workflow  

to those investigating particulate samples 
while making full use of confocal Raman 
imaging’s various abilities

WITec www.witec.de

Disinfectant Wipes 
Spor-Klenz®

• Use an innovative system that combines  
woven polyester wipes packaged with  
a separate internal pouch containing the  
Spor-Klenz ready-to-use formula

• Internal pouch allows for maximum chemical 
stability while offering a simple, convenient,  
and consistent method to saturate the wipes

• Double-bagged and gamma irradiated to 
minimize microbial bioburden in cleanroom areas

STERIS www.steris.com

Gas Chromatographs &  
Mass Spectrometers 
GCMS NX Series
• Consists of the triple-quad GCMS-TQ8050 

NX, the triple-quad GCMS-TQ8040 NX, 
and the single-quad GCMS-QP2020 NX

• Combine high accuracy and high  
sensitivity with easy maintenance  
and improved operating efficiency

• Incorporate ClickTek™, a mechanism 
that allows tool-free attachment and removal of consumables

Shimadzu Scientific Instruments www.ssi.shimadzu.com 

ICP-OES Analyzer 
SPECTROGREEN
• Features Dual Side-On Interface (DSOI) technology, 

which achieves twice the sensitivity of conventional 
radial-plasma-view instruments

• Delivers significant advantages in determining trace  
elements and handling samples with challenging matrices

• Ideal for routine analyses in environmental and 
agronomy applications, as well as consumer product 
safety, pharmaceuticals, cosmetics, and foods

SPECTRO Analytical Instruments www.spectro.com

Autosampler 
TriPlus™ 500
• Designed for high sample throughput and low cost-per-

sample for routine VOCs analysis by pharmaceutical, 
food safety, and environmental scientists

• Provides automated 24/7 operation for results with 
minimal operational expense

• Scalable, compact design maximizes valuable bench 
space and meets evolving throughput requirements

Thermo Fisher Scientific www.thermofisher.com

Multi-Angle Light Scattering  
Detector 
LenS3
• Features a patent-pending cell geometry and 

a lower wavelength laser (at 514nm) 
• Allows direct measurement of molecular 

weight and provides enhanced sensitivity
• Driven by SECview™ software, capable of 

GPC system/hardware control, mult-channel 
data acquisition, data processing, and analysis

Tosoh Bioscience www.tosohbioscience.com

Titrators 
TitroLine Series
• Simple to use without sacrificing accuracy
• Include instruments for automatic, manual,  

or multitasking titration
• Features include an easily viewable full-color display,  

interchangeable burettes, and flexible configuration options

YSI www.ysi.com

SUPPLIES & CONSUMABLES

96-Well Deep Round Plate
• New reinforced base version of the company’s 96-well 

deep round microplate has launched
• Designed with a working volume of 2ml per well and 

can be routinely centrifuged at up to 6000g
• Certified as RNase / DNase free and contain the 

lowest possible level of contaminants that may leach 
out and affect the sample

Porvair Sciences www.microplates.com/deep-well-round

https://www.thermofisher.com/order/catalog/product/25118100?ce=E.19CMD.CH101.21466.01&cid=E.19CMD.CH101.21466.01
http://www.witec.de
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Architects, 
Design 
Consultants, 
& Engineering 
Firms

Architects, Design Consultants, & Engineering Firms

CO Architects www.coarchitects.com

Coffman Engineers www.coffman.com

CRB www.crbusa.com

Diamond Schmitt Architects www.dsai.ca

EwingCole www.ewingcole.com

Flad Architects www.flad.com

Hawkins Scientific, Inc. www.hawkinssci.net

HERA Laboratory Planners www.herainc.com

Kirksey Architecture www.kirksey.com

Lab Architect Group www.labarchitectgroup.com

Lab Design & Supply www.labds.com

LOC Scientific www.locscientific.com

Metropolitan Acoustics, LLC www.metro-acoustics.com

OnePointe Solutions www.onepointesolutions.com

Payette www.payette.com

RS&H www.rsandh.com

Research Facilities Design www.rfd.com

STX www.stxsite.com

Designing a new lab can be a daunt-

ing task. From choosing a layout that 

works for you to more technical con-

siderations, hiring a trusted expert with 

industry experience can facilitate this 

time-consuming process while making 

sure you have everything you need in 

your lab space.

1. What previous work has the 

agency completed? Do any of their 

past projects match what you are 

hoping to achieve?

2. What specifications are you aiming 

to meet and does the agency have 

experience with these standards? 

For example, is the agency familiar 

with the LEED rating system? 

3. What is your budget for hiring an 

architect, design consultant, or en-

gineering firm? What services can 

you obtain within that budget?

4. Does your institution have des-

ignated agencies that it regularly 

works with? Are you required to 

use these agencies?

4 Questions to ask when 
hiring an architect, 
design consultant, 
or engineering firm

Hire Tip

Manufacturers

Most lab architects, designers, and 

engineers have portfolios of previ-

ous projects available on their 

websites. Before contacting any 

agencies, browse these portfolios 

to see if their previous projects 

match what you are hoping to 

achieve. After contacting the 

agencies, ask if you can tour any 

of their previous facilities or speak 

with their past clients. Doing your 

homework before hiring will help 

save time and money while com-

pleting the project.

https://www.labmanager.com
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Biological 
Safety 
Cabinets,  
Fume Hoods, 
& Ventilation

AirClean Systems www.aircleansystems.com

Aircuity www.aircuity.com

Air Impurities Removal Systems www.airsystems-inc.com

Air Science www.air-science.com

Baker Company www.bakerco.com

Bedcolab www.bedcolab.com

CiF Lab Solutions www.cifsolutions.com

Clean Air Products www.cleanairproducts.com

CLEATECH www.cleatech.com

Erlab www.erlab.com

ESCO Technologies, Inc. www.escolifesciences.us

Flow Sciences www.flowsciences.com

Germfree www.germfree.com

Haldeman-Homme www.haldemanhomme.com

Hamilton Laboratory Solutions www.hamiltonlab.com

HEMCO Corporation www.HEMCOcorp.com

Kewaunee Scientific www.kewaunee.com

Labconco www.labconco.com

LM Air Technology www.lmairtech.com

Mott Manufacturing Ltd. www.mott.ca

NuAire www.nuaire.com

RDM Industrial Products www.rdm-ind.com

Sentry Air Systems www.sentryair.com

Terra Universal www.terrauniversal.com

TFI/Inline Design www.tfiinlinedesign.net

Thermo Fisher Scientific www.thermoscientific.com

TopAir Systems www.topairsystems.com

WALDNER Inc. www.waldner-inc.com

Air filtration solutions such as Biological 

Safety Cabinets (BSCs), fume hoods, 

and ventilation are integral safety 

features in any lab, protecting workers 

from volatile solutions and air-borne 

hazards. Before purchasing an air filtra-

tion solution, it is most important to 

identify what specifications the unit re-

quires for your application and to meet 

the needs of your lab.

1. What application will you be using 

the unit for? Is a fume hood suf-

ficient or will you require a BSC?

2. What capacity do you require? For 

example, do you require more than 

one BSC to accommodate all your 

experimental needs?

3. How frequently will your hood  

be used? Would an energy efficient 

model help you save on energy costs?

4. What considerations do you need 

to make for your lab members? For 

example, do you require an ADA-

compliant or accessible hood?

5. Where should the hood be located 

in the lab so that the noise will not 

disrupt other workers and so people 

working in it are not in the way?

5 Questions to ask 
when purchasing a 
BSC, fume hood, or 
ventilation unit

Purchasing Tip

Manufacturers

BSCs, fume hoods, and other 
ventilation can be an energy sink 
for your lab. Purchasing new 
equipment is the perfect opportu-
nity to address energy efficiency. 
For specific applications, duct-
less fume hoods can be an ideal 
energy-conserving option. Rather 
than external venting, these units 
recirculate air filtered through 
HEPA and/or carbon filters, saving 
energy. Consult with the manu-
facturer to determine whether a 
ductless fume hood is a good fit 
for your application.

BSC’s, Fume Hoods, & Ventilation
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Casework, 
Fixtures, 
Furniture,  
& Surfaces

Alliance Scientific www.alliancescientific.net

American Epoxy Scientific www.epoxysci.com

Bedcolab www.bedcolab.com

BioFit Engineered Products www.biofit.com

Canadian Scientific Lab Systems www.canadianscientific.ca

CiF Lab Solutions www.cifsolutions.com

Cole-Parmer www.coleparmer.com

Durcon www.durcon.com

Eagle MHC www.eaglemhc.com

Formaspace formaspace.com

Hamilton Laboratory Solutions www.hamiltonlab.com

Justrite www.justrite.com

Kewaunee Scientific Corporation www.kewaunee.com

Lab Crafters www.lab-crafters.com

Lab Fixtures www.labfixtures.com

Labscape www.labscape.com

Longo Labs www.longolabs.com

Mott Manufacturing Ltd. www.mott.ca

NuAire www.nuaire.com

New England Lab www.newenglandlab.com

Plastic Concepts www.plastic-concepts.com

Plastic Design, Inc. www.plasticdesigninc.com

Pro-Line www.1proline.com

PSA Laboratory Furniture, LLC www.psalaboratoryfurniture.com

RDM Industrial Products www.rdm-ind.com

Sheldon Lab Systems www.sheldonlabs.com

Terra Universal www.terrauniversal.com

TFI/Inline Design www.tfiinlinedesign.net

VWR www.vwr.com

WALDNER Inc. www.waldner-inc.com

Workplace Modular Systems www.workplacenh.com

Staples like lab benches, sinks, seating, 

carts, and cabinets ensure the everyday 

functionality of your lab. There are many 

options to consider before purchas-

ing such as the material, manufacturer, 

size, and configuration. It’s important 

to carefully assess your needs before 

selecting the best option for your lab.

1. What are the current limitations of 

your lab’s layout?  How would new 

casework, fixtures, or furniture help 

overcome these limitations? Will 

these needs change in the future?

2. What chemicals are you currently 

using, or do you plan to use, in your 

lab? Which surface material will 

best withstand these materials? 

3. How can you ensure the comfort 

and safety of your lab workers? For 

example, would height adjustable 

seating and workstations allow for 

tailoring to your workers’ specific 

physical requirements?

4. Does your lab need to meet certain 

accessibility standards now or in the 

future? If so, how will your case-

work, fixtures, and furniture accom-

modate these standards?

4 Questions to ask when 
purchasing laboratory 
casework, fixtures, 
furniture, and surfaces

Manufacturers

The latest trend in laboratory de-
sign is modular lab casework and 
furniture. Rather than being fixed 
in place, modular pieces can be 
rearranged and relocated in your 
lab to better fit your experimental 
needs as they change. This adapt-
ability will help your lab evolve 
and prevent the need for a larger 
redesign in the future. However, 
once in place, certain fixtures like 
sinks and gas lines are much more 
difficult to move. Carefully con-
sider your lab’s current use and 
future needs before deciding on 
the location of these utilities  
in your lab.

Purchasing Tip

Casework, Fixtures, Furniture, & Surfaces

https://www.labmanager.com
http://www.formaspace.com
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Ceiling
& Flooring

Arcoplast www.arcoplast.com

Altro Floors www.altrofloors.com

Armstrong Ceilings www.armstrongceilings.com

BASF Corp. www.basf.com/us

Cornerstone Flooring www.cornerstoneflooring.com

Life Science Products Inc www.lspinc.com

nora systems, inc. www.nora.com

SelecTech www.selectech.com

Sika www.usa.sika.com

1. Are there specifications your ceilings 

or floors need to meet? Will you 

require continuous ceiling or flooring 

materials to form an environmental 

barrier or can they be paneled?

2. How easy is the ceiling or flooring ma-

terial to clean? Will it withstand heavy-

duty cleaning such as power washing? 

3. Does the flooring consider the safety 

of your lab workers? For example, is 

it non-slip or anti-microbial?

4. How durable is the ceiling or floor-

ing material? Will the ceiling hold up 

over time? Will the flooring with-

stand the regular foot and equip-

ment traffic in your lab?

5. How difficult would it be to patch 

the ceiling or flooring if mainte-

nance is required? Would it need to 

be replaced entirely?

5 Questions to ask when 
purchasing ceiling and 
flooring solutions

Ceiling and flooring materials form the 
foundation of your lab. They are the 
most important part of establishing 
a controlled environment, preventing 
hazardous materials from escaping your 
laboratory and contaminants from en-
tering. The specifications of your lab will 
define the type of ceiling and flooring 
you will need to maintain a safe 
work environment.

Manufacturers

Proper maintenance of your ceil-

ing and flooring will help pro-

long their lives. Consult with the 

manufacturer and installer of your 

materials for proper care instruc-

tions. Some simple acts can help 

prevent damage to your floor-

ing. For example, avoid dropping 

sharp objects onto the floor and 

properly clean up any chemical 

spills as soon as they happen. You 

should also inspect your ceiling 

on a regular basis and replace any 

damaged or aging ceiling tiles 

as necessary.

Maintenance Tip

Ceiling & Flooring
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Cleanroom
Equipment

Arcoplast www.arcoplast.com

American Cleanroom Systems www.americancleanrooms.com

Clean Air Products www.cleanairproducts.com

Clean Rooms West www.cleanroomswest.com

Eagle MHC www.eaglemhc.com

Esco Technologies, Inc. www.escolifesciences.us

Gerbig Engineering www.gerbig.com

Haldeman-Homme www.haldemanhomme.com

HEMCO Corporation www.HEMCOcorp.com

Liberty Industries www.liberty-ind.com

LM Air Technology www.lmairtech.com

MECART www.mecart-cleanrooms.com

PortaFab www.portafab.com

Terra Universal www.terrauniversal.com

TopAir Systems topairsystems.com

Cleanroom equipment needs to meet 
specific criteria to ensure sterility 
and protect the surrounding environ-
ment from any hazards. The material 
used in a cleanroom must be selected 
carefully to avoid any equipment that 
could collect or shed contaminants 
such as dust, or that is difficult to 
sterilize.

1. What applications will you be using 

the cleanroom for? What specifica-

tions will the room need to meet?

2. What equipment will you need for 

your cleanroom experiments? What 

size cleanroom will be required to 

accommodate that equipment? 

3. What workflow will you follow when 

entering and exiting the cleanroom? 

What storage solutions are available 

for your PPE such as booties, gowns, 

and masks that need to be stored?

4. How easy is the equipment to 

maintain and keep clean?

5. Is the cleanroom modular? Can the 

configuration be modified in the 

future as your needs change?

5 Questions to ask when 
purchasing cleanroom 
equipment

Manufacturers

Many manufacturers construct 

“turnkey” cleanrooms for labora-

tory applications. These rooms are 

standalone structures, separate 

from the existing infrastructure 

in your lab, and can be installed 

anywhere. They use recirculated, 

filtered air and therefore do not 

need to be connected to a ventila-

tion system. For this reason, they 

are often less expensive than 

custom cleanrooms and may be a 

good solution for labs working 

on a budget.

Purchasing Tip

Cleanroom Equipment

https://www.labmanager.com
http://www.topairsystems.com
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Lighting 
& Power

Advanced Energy www.advancedenergy.com

AS Research www.asresearch.com

B&K Precision www.bkprecision.com

Bio-Rad www.bio-rad.com

Dazor Lighting Technology www.dazor.com

Diversified Technologies www.divtecs.com

Fisher Scientific www.fishersci.com

Hoefer www.hoeferinc.com

Kenall Manufacturing www.kenall.com

Magna-Power Electronics magna-power.com

OSRAM SYLVANIA www.osram.us

Spellman High Voltage www.spellmanhv.com

TDK-Lambda www.tdk-lambda.com

Tripp Lite www.tripplite.com

Universal Electric www.uecorp.com

XP Power www.xppower.com

The right lighting and power solutions 
are vital to the productivity of your lab. 
Careful planning of your lab’s lighting 
and power layouts ahead of time can 
help maximize the amount of usable 
space in your lab, increasing the number 
of experiments that can be run at any 
given time and amplifying your overall 
throughput.

1. What amount of power do you 

require for your equipment? What 

type of power?

2. Will you be able to add additional 

equipment to power supplies once 

they are installed in your lab? 

3. What lighting solutions will you 

require in your lab to ensure the 

wellbeing of your staff? For ex-

ample, exit signs, emergency lights, 

and motion-activated lights.

4. Are there applications in your lab 

that require specific types of light-

ing? For example, a lighted magni-

fier or a UV lamp.

5. How long will the power or light-

ing solution last? How frequently 

will you have to replace compo-

nents or bulbs?

5 Questions to ask when 
purchasing lighting and 
power solutions Manufacturers

Your research staff should be able 

to access power from anywhere in 

your lab. Raceway power con-

figurations are a great solution 

to help meet this need. They 

provide more access points to 

power while protecting your wires 

from elements such as moisture 

and heat. Easy access to power 

sources will simplify the use of 

laboratory equipment and add to 

the usable space in your lab. It will 

also simplify the process should 

you decide to relocate any of the 

equipment in your lab.

Design Tip

Lighting & Power

http://www.magna-power.com


Multichannel pipettes are routinely used to 

increase throughput in today’s laboratories. 

However, prolonged manual pipetting still takes 

up precious time, and can lead to repetitive 

strain injuries. In addition, ever-decreasing 

sample sizes have made it increasingly dif-

ficult to pipette correctly and accurately. A 

pipetting robot is a considerable investment, 

unachievable for many laboratories, which is 

why INTEGRA has developed the compact 

ASSIST PLUS pipetting robot to streamline 

pipetting tasks at an affordable price. Using the 

company’s range of VIAFLO II and VOYAGER 

II electronic multichannel pipettes – from four to 

16 channels –  the system automates routine 

liquid transfers, eliminating physical strain and 

ensuring reproducible and error-free pipetting.

ASSIST PLUS is the smallest and most economi-

cal pipetting robot offering on-the-fly adjust-

ment of tip spacing in combination with the 

VOYAGER II pipette. This makes performing 

serial dilutions or plate reformatting by hand 

a thing of the past, ensuring that these tedious 

and error-prone tasks are performed reproduc-

ibly and reliably, with the option to exchange 

tips after every transfer to minimize carryover. 

The robot can also automatically reformat 

samples – eg. from tubes into plates – up to 

twelve times faster than with a single channel 

pipette. The flexible deck layout of the ASSIST 

PLUS accommodates tubes, reservoirs and 

plates, enabling multi-step transfers of samples, 

buffers or media to the assay plate.

Automating pipetting processes with ASSIST 

PLUS ensures constant pipetting angles, consis-

tent tip immersion depths, controlled pipetting 

speeds and accurate well targeting. This 

eliminates inter-operator variability and human 

errors – such as skipping rows or air aspira-

tion – leading to increased reproducibility and 

better quality results. Automation also ensures 

that pipetting protocols are precisely followed, 

enhancing workflow consistency and process 

control. Programmable either directly on the 

pipette or remotely using INTEGRA’s VIALAB 

or VIALINK software packages, ASSIST PLUS 

allows users to quickly and easily set up their 

protocols, then perform other activities while 

the robot precisely and reliably carries out the 

pipetting task. Combined with broad labware 

compatibility and a range of accessories – 

from tube racks to high capacity reservoirs 

– this ensures it fits seamlessly into a variety of 

laboratory workflows, while still giving you the 

option to use the same electronic multichannel 

pipettes for manual tasks as required.

INTEGRA has launched the ASSIST PLUS pipetting robot to put automated pipetting within reach of 

virtually every lab. This compact system offers laboratory automation at an affordable price, provid-

ing reproducible and error-free processing while eliminating repetitive manual pipetting tasks.

Using any INTEGRA electronic multichannel pipette, the ASSIST PLUS is designed to offer excep-

tional flexibility, without the need for dedicated personnel or complex programming. From plate 

filling and reagent addition to serial dilutions, the system eliminates the influence of human error 

and inter-operator variability on pipetting, leading to better reproducibility. And, as the smallest 

and most economical pipetting robot on the market to offer variable tip spacing, it is also ideal 

for tasks such as tube-to-plate transfers and plate reformatting. 

About INTEGRA Biosciences

INTEGRA Biosciences (https://www.integra-bio-
sciences.com) is a leading provider of high-quality 
laboratory tools for liquid handling and media 
preparation.  The company is committed to creating 
innovative solutions which fulfil the needs of its cus-
tomers in research, diagnostics and quality control 
within the life science markets and medical industry. 
Today, INTEGRA innovative laboratory products are 
widely used all around the world. More than ninety 
distribution partners form a worldwide sales network 
providing responsive and competent services to 
customers. These distribution partners are supported 
by a highly motivated and experienced team of 
specialists at the company headquarters in Zizers, 
Switzerland and Hudson, NH, USA.  INTEGRA is 
an ISO 9001 certified company.

INTEGRA ASSIST PLUS pipetting robots – hands-free multichannel pipetting 

Visit www.integra-biosciences.com to learn more or watch the product video.

products in action

http://www.integra-biosciences.com
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Looking for a New Spin on 
Centrifugation?
LabManager.com/centrifugation-video
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PLACE YOUR PRODUCT PROFILE AD TODAY!
REACH YOUR TARGET AUDIENCE, ENGAGE YOUR BRAND,  
AND OPTIMIZE YOUR ADVERTISING IMPACT.
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. 

For more information visit www.labmanger.com

Contact: Adam Equipment
www.adamequipment.com

Available in capacities up to 8,200g, Solis semi-micro, 
analytical and precision balances are an outstanding 
choice for complex lab weighing tasks. A high-
resolution graphic display offers intuitive operation, 
while the keypad features easy-to-read buttons and 
helpful navigation arrows. Solis stores up to 99 
ingredients for speedy recall.

http://www.labmanager.com/centrifugation-video
http://www.labx.com


70 Lab Manager    May 2019 LabManager.com

lab manager online
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Artificial intelligence (AI) and Internet of  Things (IoT) technologies are playing an important role in making laboratories “smart-
er.” These innovations offer great benefits for lab staff, but can also be complex and raise security concerns. Our May cover story 
will discuss some examples of  how AI and IoT are being incorporated into lab equipment, the potential of  these technologies, and 
what the “lab of  the future” could look like. 

The Impact of AI, IoT

ONLINE
LAB MANAGER

HPLC analysis provides accurate, reproducible results. 
Attention to detail during sample preparation ensures 
clean samples for quality data. 

www.sartorius.com

Ghost (unexpected) peaks can appear in the 
chromatogram when impurities in the mobile phase 
interact with the column. Poor quality water is often a 
source of ghost peaks, as it may be contaminated with 
organic carbons and microorganisms. HPLC solvents 
should be made with ultrapure water, which can be 
produced in the lab using a water purification system. 

Start with 
Ultrapure
Water

Carefully weigh the standard compound and determine 
the precise volume of solvent needed to produce the 
desired concentration of analytical standard. Additional 
factors, such as solvent temperature and density will 
affect concentration. Documenting solvent temperature 
can ensure consistent standard preparation- especially 
on subsequent days. 

Prepare
Analytical 
Standards

Accurate, precise pipetting is important for HPLC 
sample integrity. Pipettes with volume locks and 
electronic pipettes eliminate variability between users 
to ensure consistent sample preparation. HPLC solvents 
have different viscosities and can cause chemical 
leaching from pipette tips. This is overcome by using 
low retention tips with high chemical resistance prevent 
leaching and deliver accurate volumes.

Pipette with 
accuracy &
precision

Filtering samples prior to injection contributes to data 
quality by removing particles that may become trapped 
in the column. These particles can alter flow rate and 
retention times, and even damage the column. It is 
important to chose a filter with a membrane that is 
compatible with the sample. Cellulose and 
polyethersulfone membranes for example, are suitable 
for different types of samples. 

Filter

HPLC
Sample Prep
in 4 steps
High performance liquid chromatography (HPLC) is used for the separation, identification and 
quantification of compounds in a sample. HPLC is a powerful, highly sensitive technique, and 
attention to detail during sample preparation helps to ensure quality results.

1 2 3

1 HPLC Sample Prep in 4 Steps
High performance liquid chromatography 
(HPLC) is used for the separation, identifi-
cation, and quantification of  compounds in 
a sample. HPLC is a powerful, highly sensi-
tive technique and attention to detail during 
sample preparation helps to ensure quality 
results. Our downloadable infographic out-
lines the four steps of  HPLC sample prep.

Read more at LabManager.com/HPLC-sample-prep

2 Trending on Social Media: The 
Nature of Skincare
As of  April 9, Lab Manager’s top April is-
sue article posted to social media was our 
Insights article on Bioprocessing. Plant cell 
culture extracts are a popular ingredient in 
many cosmetics and personal care prod-
ucts, but it’s impossible to keep whole plant 
cells alive for use in cosmetics. As such, it 
is necessary to produce and extract various 
secondary metabolites. Bioprocessing offers 
a sterile, standardized method to produce 
sufficient quantities of  these compounds.

Read more at LabManager.com/bioprocessing

3 Most Popular Webinar
Our most recent top webinar on LabManager.
com with 214 registrants was “Bridging the 
Gap Between Operational Efficiency and Oc-
cupant Experience for the Intelligent Lab In-
frastructures of  Tomorrow.” This Ask the Ex-
pert webinar outlined some of  the top factors 
that are impacting outdated lab spaces, and 
how to transform legacy systems to more up-
dated, integrated systems. The webinar also of-
fered tips to reduce time spent identifying and 
troubleshooting lab equipment issues, and how 
to decrease utility and operational expenses. 

Read more at LabManager.com/intelligent-lab

We look back at our web content since the April issue and look forward to what’s in store for the upcoming June 2019 issue.

https://www.labmanager.com/HPLC-sample-prep
https://www.labmanager.com/bioprocessing
https://www.labmanager.com/intelligent-lab
https://www.labmanager.com/intelligent-lab
https://www.labmanager.com/bioprocessing
https://www.labmanager.com/HPLC-sample-prep
https://www.labmanager.com
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Dear Linda,

Due to rapid growth in my orga-
nization’s business and staff, we 
are planning to expand from a 
3,000-square-foot lab space into a 
new 10,000-square-foot facility. We 
have assembled a team, including 
a design consultant, construction 
manager, building operations staff, 
and myself  as lab manager, to over-
see the project. We have also found 
the desired location for the expand-
ed lab facility. However, the process 
already feels a bit overwhelming, 
and I am concerned about balanc-
ing my time. Any advice?

Thanks,

Paul

ask linda

ASK LINDA

OVERSEEING A 
LAB EXPANSION

QUESTION: ANSWER:

Dear Paul,

While it can be a daunting task, 
expanding your laboratory space al-
lows you to better serve your team 
and ensures research goals are be-
ing met. You’ve already made good 
progress by assembling a team of  
experts and finding a new location. 
By acquiring design and construc-
tion advisors early, any municipal, 
state, or federal environmental 
compliance items can be identified. 
I recommend you get input from 
some of  your head scientists early 

in the design phase to avoid any 
retrofitting needs down the road. 
Schedule regular meetings with 
your team until substantial comple-
tion is reached so that everyone 
remains up-to-date and informed 
throughout the process, which will 
allow you and everyone onboard 
to focus on their day-to-day tasks 
more efficiently. 

Good luck.

Cheers, 

Linda

Linda's Lab
Lab design

With the new 
direction of our 
research, it’s time 
to redesign our lab.

Not all workers are the 
same, so adjustable seating 
and lab benches will ensure 
optimal comfort for all 
employees.

We’ll also look for lab 
bench material that can 
withstand the harsh 
chemicals we are using.

Over time, modular lab 
benches will let us 
adapt our lab design 
as our needs change.

The most important 
thing to consider is 
the comfort of our 
lab workers. They 
each need enough 
space for their 
experiments.

And they’re 
more fun!

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

FOR MORE INFO: LABMANAGER.COM/LAB-EXPANSION

https://www.labmanager.com/lab-expansion
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Trim size 8 in wide x 10.75 in high

With bleed 8.25 in wide x 11 in high

Think of our FreeZone® with end point detection as  

the time you don’t have. Its smart design automatically 

notifies you when lyophilization is complete. No need  

to wait around the lab. New freedom to do other very 

important things. labconco.com

Work late, again. 

PROTECTING PEOPLE SINCE 1925
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