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Join the conversation on

Featured Scientists

Martha Murray and Regrowing 
the ACL 
As part of a large Harvard study, Murray success-
fully tested a new ACL repair procedure that doesn’t 
require the use of tendon grafts from the hamstring. 

Brooke Flammang and the 
Extraordinary Features of 
Blind Cavefi sh
Flammang and her team recently identifi ed unique 
anatomical features in a species of blind cavefi sh that 
allow it to walk and climb waterfalls. 

Jeff Mangel and Illuminated 
Fishing Nets
Mangel and fellow researchers used LED lights as 
a cost-effective way to reduce the number of sea 
turtles caught in fi shery nets. 

Stephen Hawking, Breakthrough 
Initiatives Tout 100 Million MPH Plan to 
Reach Alpha Centauri
Stephen Hawking and the Break-
through Initiatives have a plan to 
reach a star other than the sun. A tiny 
nanocraft that may reach 20 percent 
of the speed of light on a lightsail will 
be able to reach Alpha Centauri in 
about 20 years of its launch. 

Half of Infant Rice Cereals Contain Too 
Much Arsenic

The FDA tested 76 infant rice cereals sam-
pled from retail stores in 2014, and found 
about half (47 percent) did not meet the 
proposed action level of 100 ppb inor-
ganic arsenic. The study also found that 
the predicted risk of developing cancer 
at some point in life after being exposed 
to inorganic arsenic in rice from ages 0 to 
6 increases with the frequency of weekly 
servings. 

Read more exclusive online news at: 

www.LaboratoryEquipment.com/topics/exclusive

Exclusive Online News

Full-fat Dairy Linked to Lower Diabetes Risk
Blood results have shown that people who possess higher level s 
of three different byproducts of full-fat dairy had a 46 percent 
lower risk of getting diabetes during the 15-year study period, on 
average, than those with lower levels.

‘Mysterious’ New State of Matter Detected in Second 
Dimension
A new state of matter predicted to exist decades ago has 
been detected for the fi rst time. Quantum spin liquid, the new 
state, was detected in fractional particles known as Majorana 
fermions, which were measured within a 2-D material similar 
to graphene. The state actually breaks apart electrons—which 
were long thought to be indivisible, fundamental parts of matter. 

Science Milestones
It happened in May

Nylon Stockings
On May 15, 1940, nylon stockings went on general 
sale for the fi rst time in the United States in Wilmington, 
Delaware. Four million pairs were sold in several hours.

Monkeys in Space
On May 28, 1959, rhesus monkey Able and squirrel 
monkey Baker were launched for a brief suborbital 
space fl ight in the nose cone of Jupiter Missile 
AM-18. They reached 300 miles altitude, and 
traveled 1,500 miles at speeds over 10,000 mph. 
The monkeys survived the fl ight and splashdown, 
and became the fi rst living beings successfully 
recovered alive after spacefl ight.

For more scientist profi les: 

www.laboratoryequipment.com/topics/scientist-week
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Only Labconco serves up the 
best of both worlds.

Kansas City, MO | 800.821.5525
www.labconco.com

Introducing the World’s First 
Type C1* Biosafety Cabinet

Confused about what type of BSC you need? Should it be ducted or can it 

recirculate? What if your needs change later? Stop worrying about making 

the wrong BSC choice. With Axiom, you CAN have it all.

 • Flexible Exhaust – re-circulates back into the room or vents outside

 • Convertible Sash - programmable for 8 or 10" sash opening

 • Total Safety - protects you, your samples and the lab

Find out more. Visit www.BSCno-brainer.com.

*Pending

Axiom
...it’s a 

no-brainer.

™
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A 
provocative new book is lending 
credence to frustrated teenagers 
everywhere when they shout, 
“when am I ever going to need to 

solve for x in real life?”
Andrew Hacker, author of “The Math 

Myth and Other STEM Delusions,” says 
the answer to that question is almost 
never. The political science professor at 
Queens College, City University of New 
York told The New York Times that—at 
most—five percent of people need alge-
bra and geometry skills in their chosen 
profession. It falls by the wayside for 
everyone else.

“One out of five young Americans 
does not graduate from high school. This 
is one of the worst records in the devel-
oped world. Why? The chief academic 
reason is they failed ninth-grade alge-
bra,” Hacker told the Associated Press.

Hacker advocates a curriculum that 
focuses more on statistics and basic num-
bers sense, and less on math with let-
ters. His experimental course at Queens 
College requires no geometry, algebra or 
calculus. Instead, Hacker teaches facility 
with numbers—or what he calls “adult 
arithmetic.” It involves statistics, analytic 
thinking and computation.

Of course, many U.S. educators dis-
agree, including those responsible for 
the highly controversial Common Core 
standards.

In New York City, which houses the 
nation’s largest public school system with 
1.1 million students, just 52 percent of 
the students who took last year’s state-
wide Regents test in Algebra I passed, 
mirroring statistics elsewhere in the 
country.

Personally, I can relate to this. I scored 
in the 99th percentile in reading and 
writing on my Regents exams in high 
school, but only passed Algebra I by a 
few points—and that was more luck than 
knowledge. Even without that algebra 
knowledge base, I still did very well in 
college, and am able to understand and 
write about STEM topics in my profes-
sional life.

Michelle Taylor
Editor-in-Chief

michelle.taylor@
advantagemedia.com

6 | LaboratoryEquipment.com | May 2016

100 Enterprise Drive, Suite 600
Rockaway, NJ 07866-0912
973-920-7000; Fax: 973-920-7541

Chief Executive Officer
JIM LONERGAN 
Chief Operating Officer/
Chief Financial Officer
TERRY FREEBURG
Chief Content Officer
BETH CAMPBELL

General Manager

ALBERT GUFFANTI
973-920-7048
albert.guffanti@advantagemedia.com

EDITORIAL

Editorial Director

BEA RIEMSCHNEIDER
bea.riemschneider@advantagemedia.com
973-920-7029

Editor-in-Chief

MICHELLE TAYLOR
michelle.taylor@advantagemedia.com
973-920-7113

Associate Editor 

LAUREN SCRUDATO
lauren.scrudato@advantagemedia.com
973-920-7181

ADVERTISING/SALES

NEW ENGLAND
CJ Chirico
973-920-7112
cj.chirico@advantagemedia.com

MID-ATLANTIC/MIDWEST
Arlene Nelson
973-920-7189
arlene.nelson@advantagemedia.com 

MIDWEST
Jolly Patel
973-920-7743
jolly.patel@advantagemedia.com

WEST
Cindi Richardson
973-920-7680
cindi.richardson@advantagemedia.com

SOUTHWEST
Bill Little
973-920-7688
bill.little@advantagemedia.com

Reprints

The YGS Group
1-800-290-5460
reprints@theygsgroup.com
For subscription related matters contact Omeda 
Customer Service: 847-559-7560 or abm@omeda.com.

A World Without 
Algebra

Therefore, I’m 
a bit torn on this 
topic—but ulti-
mately, I side against Hacker.

On one hand, I see how a very small 
percentage of the population actually 
needs to understand algebra and how it 
can be considered an unnecessary stum-
bling block in U.S. education. The last 
thing we need is students in this country 
dropping out of high school.

On the other hand, should we make 
something easier for students just be-
cause they are having a hard time? 
Where’s the lesson in that?

And more importantly, by removing 
algebra from schools, I’m afraid we’d 
miss the chance to educate the next gen-
eration of mathematicians. How many 
times have you read an article or heard 
first-hand from a STEM professional that 
a specific math class piqued their interest 
in the field? If we remove that option, 
will supposed-to-be future STEM profes-
sionals find their way into the field?

As an alternative to Hacker’s “elim-
inate algebra” proposal, the idea of an 
algebra track and a non-algebra track in 
high school has been brought up. While 
I don’t necessarily hate the idea, there’s 
still one nagging drawback—even if only 
a small percentage of students go on to 
use algebra in their professional lives, 
how will educators or even students 
themselves know which ones? Inherent 
in this plan, too, is the possibility of 
squelching a student’s potential before 
it’s even identified.

Most people don’t know what they 
want to be when they grow up. That’s 
why elementary and high school educa-
tion is so broad. The different classes al-
low students to see where their strengths, 
weaknesses and interests lie. If we start 
eliminating the necessity of some of these 
classes, will students still be able to find 
their way?
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HotProducts

Platform Increases Success of Shake 
Flask Experiments
aquila biolabs’ Cell Growth Quantifi er (CGQ) allows non-inva-
sive online monitoring of biomass in shake fl asks. The automatic 
measurements save time and provide an understanding of 
the bioprocesses, ensuring sustainable 
success of shake fl ask experiments. 
Currently, scientists monitor biomass in 
shake fl ask cultures by manual and inva-
sive photometric OD measurements. 
The quantifi er, however, determines 
the biomass concentration automat-
ically, optically and non-invasively 
through the vessel wall using a pat-
ented sensor. Overall, it can gen-
erate detailed microbial growth 
kinetics in up to 16 shake fl asks 
simultaneously and in real-time. 

The platform comprises four components. The sensor plate is po-
sitioned under the shake fl ask, which is protected by a cover. By 
connecting the shake fl asks to the base station, an interface to the 
CGQuant software is established, which analyzes and visualizes 
biomass data. All common types of glass and transparent single 
use fl asks in the sizes 250, 300, 500, 1000 and 2000 mL can 
be used. Therefore, users can easily integrate the platform into 
existing laboratory infrastructure. Benefi ts include time and cost 
savings, an undisturbed bioprocess and improved reproducibili-

ty of results. Bioprocesses can now 
be developed and optimized based 
on detailed growth curves. Hence, 
the sustainable success of shake 
fl ask experiments can be signifi -

cantly increased.
�  aquila biolabs

www.aquila-biolabs.de
+41 61 4269835

Safety Cabinets Keep Life Science 
Researchers Safe
Air Science’s Purair BIO is designed to protect individuals, the 
environment and products from a variety of biological particu-
lates, serving as the primary barrier in life science research and 
experimentation. As a Class II Type A2 Biosafety Cabinet, the 

safety cabinet minimizes and con-
tains Biosafety Level 1-3 agents. 
HEPA fi ltration scours 70% of 
the incoming room air to protect 
the products while the remain-
ing 30% of the exhausted air is 
fi ltered by a second HEPA fi lter. 
�  Air Science USA

www.airscience.com
800-306-0656

Microreactor Features Universal Carbon 
Detector Tech
Activated Research 
Co.’s Polyarc reactor is 
a 3-D-printed catalytic 
microreactor with universal carbon detector technology for gas 
chromatography. The technology enhances existing GC/FIDs by 
converting all organic compounds to methane molecules prior to 
their detection by the FID, resulting in a universal FID response. 
The reactor improves GC/FID performance, reduces operating 
costs and enables quantifi cation without calibration standards. 
�  Activated Research Co.

www.activatedresearch.com
612-787-2721

FREE 
700-PG 
 LABORATORY  
 AND QC

 SUPPLY

 CATALOG

The Source for
laboratory instruments,
supplies and chemicals

Lovibond PFXi195 
Automatic Colorimeter

WILKENS-ANDERSON COMPANY
4525 West Division Street, Chicago, Illinois 60651 

0HONE�������������s�&AX������������
WWW�WACOLAB�COM�s�%-AIL��WACO WACOLAB�COM

700-page 4-color 
catalog offers a full 
range of instruments, 
supplies and chemicals 
for all R&D and QC 
LABORATORIES��&ROM�
Balances to Water 
Purification, thousands
of products from the 
leading manufacturers 
are described and 
priced for your 
convenience. 

Get your free copy! 

4HE�,OVIBOND�0&8���I�IS�A�LOWCOST�
spectrophotometric colorimeter which 
automatically measures the color 
of transparent samples. Removes 
all subjectivity involved in color 
measurement, supplying unbiased 
readings that are unaffected by oper-
ATOR�OR�ENVIRONMENT��%ACH�OF�THE���
different models includes a selection 
of standard color scales. Available 
SCALES�INCLUDE�!34-��3AYBOLT��
Gardner, Pt-Co/Hazen/APHA, Iodine, 
US Pharmacopoeia, Klett Color, and 
others. )NCLUDES�2#-3I�TECHNOLOGY�
�2EMOTE�#ALIBRATION���-AINTENANCE�
Service via internet). 
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As NASA and other 
space agencies look to 
explore the possibility 

of habitable planets outside 
our world, there remains an 
underlying concern about the 
future of our own planet. 

Earth’s global population 
is expected to reach 9 billion 
by 2050. Speaking in the most 
general of terms, our planet 
will likely be hot, crowded 
and lacking resources. 

There’s a need for innova-
tions that can not only keep 
the planet thriving, but also 
get future generations invested 
in contributing to “greener” 
options.

According to the 2013 
Global Entrepreneurship 
Monitor, nearly 50 percent of 
the world’s entrepreneurs are 
between the ages of 25 and 
44, with 25- to 34-year-olds 
showing the highest rates of 
entrepreneurial activity.

The Georgia Institute of 
Technology is embracing 
the entrepreneurial boom by 
expanding its resources and 
services to assist students who 
have a passion for solving 
real-world problems through 
their own business. 

Siva Raghupathy, a profes-
sor of electrical and computer 
engineering at Georgia Tech, 
played a key role in devel-
oping the university’s CRE-
ATE-X Program.  

“CREATE-X provides a 
platform that instills en-
trepreneurial confi dence in 
our students,” Raghupathy 
explained to Laboratory 

Equipment. Thanks to a seed 
gift from Christopher Klaus, 
alumnus of Georgia Tech and 
founder/CEO of Kaneva, Inc., 
CREATE-X is able to provide 

mentorship and fi nancial 
assistance to student-run 
businesses.

In total, CREATE-X offers 
seven different programs, 
which fall into one of three 
main “buckets”—dubbed 
Learn, Make, Launch. Argu-
ably the most popular offering 
is Startup Summer, a 12-week 
program where students re-
ceive daily coaching and funds 
to turn their startup business 
idea into reality. 

The fi rst Startup Summer 
course enrolled 18 students. 
Now, more than 100 students 
apply every semester.  

CREATE-X also includes 
access to the Invention Studio, 
which students are encour-
aged to use when building 
their prototypes. The Studio 
is equipped with 3-D printers, 
high-tech software and other 
vital instruments.

The philosophy behind 
the program, as Raghupathy 
explains, is that the students 
learn through experience. 
They go out and get fi rst-hand 
feedback from customers, 
discuss legal questions with 
a team of lawyers and even 
learn the process of fi ling tax-
es for their business. Failure 
isn’t frowned upon. Instead, 
it is seen as another learn-
ing opportunity. Each of the 
programs is available to all 
undergraduate students.

by Lauren Scrudato, Associate Editor

The Business 
of Sustainability
Young entrepreneurs with innovative startups are tackling the world’s most pressing environmental issues.

Replantable co-founder Alex Weiss cuts veggies next to the company’s 
seed mat units, which can grow produce, on average, in just one month 
with no effort required. Photo: Alex Weiss and Ruwan Subasinghe
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t�Mercury free

t�Fast, safe, and reliable

t�Built-in digital thermometer

t�Automated temperature ramping

t�Exceptional optics

t�Easy to clean and maintain

t�NRTL safety certified

Introducing DigiMelt — an affordable 

melting point apparatus for chemistry students.

With a built-in digital thermometer and 

automated temperature ramping, DigiMelt 

is the most accurate and easy-to-use instrument 

available. Simply enter the start and stop temperatures, set 

the ramp rate, and hit the start button — DigiMelt does the rest.

No more broken thermometers and spilled mercury, no more missed melting points, 

QR�PRUH�VWXGHQW�IUXVWUDWLRQ��6WXGHQWV�DUH�VDIHU��WKH\�¿QLVK�IDVWHU��DQG�ZLWK�PRUH�DFFXUDWH�UHVXOWV�

Stanford Research Systems   Phone: (408) 744-9040

 �����'�5HDPZRRG�$YH���6XQQ\YDOH��&$������ www.thinkSRS.com/DigiMelt

No more knob,

No more tears

Teaching Melting Point?

Student Melting Point Apparatus

DigiMelt ... $790 (U.S. list)
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Although still in its infancy, 
the CREATE-X Program has 
already successfully assisted in 
the launch of about two dozen 
startups since its inception in 
April 2014.

Replantable, Grubbly 
Farms and TEQ Charging are 
three of those startups—all of 
which have a mission to better 
the world through sustain-
able, reliable solutions.

Reducing food waste
“Too good to waste” may 

be a saying, but it’s not a 
theme in American house-
holds.

The United States spends 
$218 billion a year growing, 
processing, transporting and 
disposing of food that is never 
eaten, according to the ReFED 
Organization. 

To further break it down, 
about 25 percent of all the 
freshwater used in the U.S. 
annually goes toward growing 
food that isn’t consumed, as 
well as 30 percent of all fertil-
izer and crop lands. 

“Not only are the envi-
ronmental impacts related to 
greenhouse gas emissions, but 
when food is wasted, all the 
water used to grow it goes 
to waste, all the energy that 
is used for farm equipment, 
chilling, transportation—all of 
that is lost—so these factors 
are signifi cant,” JoAnne 
Berkenkamp, senior advocate 
for Natural Resources Defense 
Council’s (NRDC) Food and 
Agriculture Program told Lab-
oratory Equipment.

In September, President 
Barack Obama announced a 
new goal of cutting national 
food waste in half by 2030—a 
fi rst for the U.S. But exactly 
how this will be accomplished 
remains uncertain. 

“When you think about 
how divorced we’ve become 
from where our food is grown 
and how it’s grown, it doesn’t 
surprise me that people don’t 
think about it when it goes 
to waste,” said Berkenkamp. 

“But there are a lot of envi-
ronmental reasons to care.”

Georgia Tech students Alex 
Weiss and Ruwan Subasinghe 
were overwhelmed by the 
staggering statistics of food 
waste, and thus, Replantable 
was born. Replantable’s mis-
sion focuses solely on produce 
production by essentially 
bringing the farm into con-
sumers’ kitchens.

Compared to other prod-
ucts on the food web—such 
as seafood, meat and grain—
fruits and vegetables are the 
most wasted foods in the U.S., 
according to the Food and 
Agriculture Organization of 
the United Nations. 

Up to 20 percent or more 
of all fruits and veggies grown 
can be lost during produc-
tion, well before the foods 
even come close to reaching 
consumers. The lost pro-
duce is the result of several 
factors—it either wasn’t 
harvested due to damage from 
disease, weather or pests, or 
it was lost during transporta-
tion between harvest and sale. 
Culling is another infl uential 
factor, which is the term 
for harvested crops that are 
plucked out of the stock based 
on quality and appearance. 
Size, color, weight, blemish 
level and sugar content all 
contribute to what makes 
produce worthwhile.

Replantable eliminates the 
risk of the above variables 
and offers seed mats capa-
ble of growing just enough 
produce to sustain individual 
customers.

The key to Replantable 
is its “no effort needed” 
system. Customers simply go 
online and select the pro-
duce they’d like to purchase. 
The Replantable team sends 
a seed mat equipped with 
patent-pending hydroponic 
technology, along with all the 
nutrients needed to kickstart 
seed growth and maintain the 
life of the plants. According 
to Weiss and Subasinghe, 

there is virtually no mainte-
nance or upkeep required—
not even watering. 

Within four to six weeks, 
the chosen produce is ready to 
eat. Each of the mats can last 
for six months in a cool, dry 
environment.

“Other products on the 
market require a lot of upkeep 
and maintenance, so it be-
comes more of a hobby than 
an appliance that you don’t 
have to think about,” Weiss 
explained to Laboratory 
Equipment.

Both co-founders said they 
have always been intrigued 
by entrepreneurship. Weiss 
majored in mechanical 
engineering while Subasing-
he focused on biomedical 
engineering, with previous 
experience in developing an 
app that offers rapid hemo-
globin assessment. 

The duo participated 
in Startup Summer, which 
provided them with the tools 
needed to obtain customer 
acquisition data and enhance 
the appeal of their product.  

Replantable is currently 
in the process of securing 
resources for low-volume pro-
duction. After becoming more 
established, the end goal is to 
offer larger units that can pro-
vide all the produce needed to 
feed a family of four.

A multi-layered approach
Entrepreneurship may 

sound like an attractive ven-
ture, but for Grubbly Farms 
founders Patrick Pittaluga and 
Sean Warner, achieving suc-
cess means getting their hands 
dirty—literally. 

Similar to Replantable, 
Pittaluga and Warner were 
inspired to play a part in 
reducing food waste, albeit 
from a different angle. 

Ninety-fi ve percent of all 
food that goes into municipal 
solid waste ends up in a land-
fi ll. Only that remaining fi ve 
percent is composted.

“It’s a shame that all those 
calories, proteins and fats just 
go to a landfi ll. They don’t 
feed anybody and they’re 
causing harm to the environ-
ment,” Pittaluga told Labora-
tory Equipment.

Grubbly Farms takes the 
excess food waste and recycles 
it as a food source for black 
soldier fl y larvae. The larvae is 
then used as a sustainable and 
healthier form of protein for 
livestock animals.

Pittaluga explained that 
the team chose to breed and 
harvest black soldier fl ies 
because they were amazed by 
the insect’s traits—such as the 
nutritional value of the larvae 
itself, the variety of food it 
could eat and how quickly it 

Ninety-fi ve percent of all food that goes into municipal solid waste ends 
up in a landfi ll. Only the remaining fi ve percent is composted.
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consumes organic waste.
What started as an experi-

ment in the laundry room of 
their Atlanta apartment has 
now grown into a full-time 
job. 

A room full of cages catch-
es the fl ies after they hatch 
from larvae, which takes just 
a few days. The eggs are incu-
bated for two days, and over 
the course of another 20 days, 
the larvae is fed pre-consumer 
food waste. During this time 
frame, the eggs, which start 
out at just 1 mm long, grow 
7,000 times their body weight. 

The whole larvae is dehy-
drated and sold as “treats” 
for backyard chickens. As 
the company expands, the 
dehydrated larvae will also go 
through an oil press to remove 
fatty content and boost the rel-
ative protein percentage to 60 
percent. It will then be further 
milled into a powder that can 
be used as a protein ingredient 
in animal feed, especially for 
cows and fi sh as a replacement 
to less desirable feeds that ar-
en’t as nutritious and typically 
shipped from China. 

Feces from the larvae can 
also be used as natural fertil-
izer, offering multiple uses and 
solutions from one process.

The level of food wasted in 
the U.S. has risen 50 per-
cent since the 1970s, which 
indicates that the problem 
is worsening rather than 
improving. But Berkenkamp 
believes raising awareness at a 
young age will propel upcom-
ing generations into develop-
ing viable solutions.

“Young entrepreneurs 
have the potential to play 
a huge role in addressing 
our food waste challenges,” 
said Berkenkamp. “We need 
innovation in things like food 
packaging and in helping 
consumers know what’s in 

their refrigerators so they can 
sync their spending at the gro-
cery store with what they’re 
really going to eat. We need 
strategies to help food rescue 
organizations make produce 
coming off farms shelf-stable 
so they can distribute it.” 

Energy boost
Food waste isn’t the only 

thing hindering the future 
sustainability of our planet.

Beijing issued its fi rst-ever 
“red smog alert” in Decem-
ber 2015, prompting school 
closures and transportation 
restrictions.

Cars and trucks account for 
one-fi fth of all emissions in 
the U.S. alone. But as electric 
vehicles start to become more 
affordable, a growing number 
of consumers are jumping 
on board with greener car 
alternatives. 

The Tesla Model III has 
already racked up 325,000 
preorders and the upcoming 
Chevrolet Bolt boasts a 200-
mile range before needing a 
charge.

There are still some kinks to 

be worked out, though—the 
biggest of which is charging 
stations. A group of Georgia 
Tech students and participants 
of the CREATE-X Program 
saw an opportunity to imple-
ment their talents and engi-
neering expertise in this space. 

“We looked at it as a sort 
of ‘chicken and the egg’ situ-
ation. There’s these (electric) 
vehicles coming, but there’s 
nowhere to charge them, and 
there’s nowhere to charge 
them because the vehicles 
have just been built,” Josh 
Lieberman, co-founder and 
CEO of TEQ Charging, told 
Laboratory Equipment.

Lieberman and his team de-
veloped TEQ Charging, Inc.,  
a modular and software-based 
power management system 
that can charge a large quan-
tity of cars for a fraction of 
the cost. TEQ is already being 
hailed as the fi rst “power 
strip” for electric cars.

The unique aspect of TEQ 
is that the software knows to 
redirect power based on prior-
ity. As Lieberman explained, 
most charger manufacturers 

focus on power splitting, 
which only has the capability 
to use one circuit and split 
the charge among two cars 
at most, resulting in a slow 
charge that could take up to 
four hours or more. 

The TEQ system allows 
more cars to be plugged 
in—up to 10 or more at one 
time. Customers can reserve a 
charging spot or set a priority 
level. For example, the system 
knows that if a car is sched-
uled to leave the lot in one 
hour, it will receive the charge 
before another driver who 
isn’t planning to use their car 
until the end of a work day. 

“We hope to be a catalyst 
for the electric vehicle mar-
ket,” said Lieberman. “We 
believe this market has a great 
potential to help sustainability 
efforts.”

While none of these start-
ups can promise a sustainable 
planet all on their own, they 
collectively represent a grow-
ing interest among the youth 
of the world to contribute to 
large-scale problems, even if 
just on a small-scale. 

TEQ Charging is among the fi rst to offer an effi cient and cost-effective solution for the need of mass charging 
stations for electric cars. 
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Update on

Analyzers
XRF 
Spec
Quickly 

Analyzes 
Light 

Elements
SPECTRO Analytical 
Instruments has up-
graded its SPECTRO 
xSORT handheld X-ray 
fl uorescence (XRF) 
spectrometer. The 

design, performance 
and simple operation of the 

handheld spectrometer make it suited 
for performing positive material identi-
fi cation (PMI) for infrastructure integrity 
testing at refi neries, power plants and 
petrochemical complexes—as well as 
scrap metal analysis and sorting in the 
recycling industry. The Alloy model 
delivers grade identifi cation in secs. 
The even more powerful AlloyPlus 
model analyzes most alloys in two sec, 
and identifi es alloys based on light 
elementsm, such as aluminum, mag-
nesium, silicon, phosphorus and sulfur 
in seven sec. Additionally, operators 
don’t have to switch methods between 
samples, or bother with helium fl ushes 
or vacuum systems. The spectrometer’s 
compact, one-piece, 3.62 lb design is 
optimized for easy use in the fi eld, even 
in tight spots. A shutter that automati-
cally closes the measurement window 
between analyses—to protect internal 
components—also functions as the 
sample material for unique, automatic 
iCAL standardization. All calibrations 
loaded are always ready for use. Addi-
tional features include: an X-ray safety 
gasket to prevent backscatter radiation 
from light element matrix samples; 
wireless LAN; quick-change battery; 
interface bezel with operator-defi ned 
hot keys; “live” analysis results; simpli-
fi ed software with touchscreen; and the 
SPECTRO iCAL one-sample, one-time 
easy automated calibration system. 
Options include an integrated GPS 
receiver and integrated video camera. 
SPECTRO Analytical Instruments

www.spectro.com

800-548-5809 

Software Package Upgrades Raw Materials Analyzer
Pharmaceutical manufacturers seek-
ing to conduct their own qualitative 
and quantitative analyses can rely on a 
chemometrics package that integrates 
with the Thermo Scientifi c TruScan RM 
handheld analyzer. Thermo Scientifi c 
TruTools extends the capabilities of the 
Raman instrument, allowing users to 
build customized models for both qualita-
tive and quantitative sample predictions. 

This feature was designed to enable faster, more informed decisions at the point of 
need, leading to faster process times. The platform is a fully integrated chemometrics 
package that leverages Eigenvector Research Inc.’s SOLO standalone chemometrics 
software. 
Thermo Fisher Scientifi c, Inc.

www.thermofi sher.com

781-622-1000

Handheld Raman Compliant 
with New Calibration 
Standards
Rigaku Analytical Devices’ Progeny 1064 nm handheld 
Raman analyzer is fully compliant with the new calibration standards that were 
published by the European Pharmacopeia (EP) in Supplement 8.7, Chapter 2.2.48 
in October 2015.  Designed to seamlessly integrate into any work environment, the 
Raman device offers a wide and comprehensive range of material identifi cation in a 
handheld, sealed platform. Unlike other handheld Raman analyzers, this unit suc-
cessfully overcomes sample-induced fl uorescence interference with the use of a 
unique 1064-nm excitation laser that also enables measurements to be taken through 
packaging. The device facilitates regulatory compliance by providing a complete IQ/
OQ/PQ protocol package, compliant 21 CFR Part 11 digital signatures and an inte-
grated camera for barcode reading to ensure error-free data entry.
Rigaku Analytical Devices

www.rigakuanalytical.com

855-785-1064

Thermal Imager Provides Accurate 
Readings from Afar
Bridging the gap between single spot IR thermometers and 
infrared cameras, OMEGA’s OSXL-TG165 Thermal Imager 
provides the advantage of thermal imaging to help users dis-
cover temperature issues not seen with typical spot radiom-
eters. Equipped with FLIR’s exclusive micro thermal camera, 
the imager identifi es heat patterns, reliably measures tempera-
ture and stores images and data for reports. And with a spot 
ratio of 24 to 1, users can take accurate readings from safer 
distances. The thermal imager features tripod mount/lanyard 
connection, dual pointer lasers that frame an area of interest, 
a convenient pull trigger that activates lasers and freezes 
images and a mini USB port for downloading images. 
OMEGA Engineering, Inc.

www.omega.com

203-359-1660
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Carbon, Sulfur Analyzers Boast New 
Cleaning Mechanism 
HORIBA Scientifi c’s EMIA-Pro and Expert 
Carbon/Sulfur Analyzers offer Non-Dis-
persive Infrared (NDIR) measurement 
capabilities, optimizing its range from 
1.6 ppm– 6.0% for carbon, and 2 ppm– 
1.0% for sulfur. They are also equipped 
with a CO detector. The analyzers can be 
used for a variety of inorganic materials, 
such as steel, cokes, catalyst, non-fer-
rous alloy like aluminum and lithium-ion 
battery materials. Equipped with a new 
cleaning mechanism, the units also increase cleaning effi cien-
cy compared to that of conventional carbon/sulfur analyzers. 
This allows users to repeat their measurements up to 200 
times, with less time spent for maintenance and cleaning. 
HORIBA Scientifi c www.horiba.com, 877-546-7422

Bath Circulator Ideal for Routine
Applications
Jeio Tech’s Lab Companion RW3-0525P 
Programmable Refrigerated and Heating 
Bath Circulator is ideal for routine labora-
tory applications, including coliform deter-
minations, sample thawing, bacteriological 
examination, etc., while controlling external 
and internal temperatures. This model has 
a working temperature range from -35 to 
150 C, and a bath volume of 5 L. The fi ve-
speed adjustable pump and built-in cooling 
coil reduces turbulence and allows the unit to 
be suitable for both internal and external bath environments. 
The intuitive touchscreen LCD controller and digital input 
and output control feature for interlocking external devices 
makes this unit extremely easy to use. An RS-232 interface 
for external control and data collections is included. Built-in 
casters and side handles make transportation and installation 
a painless process. Jeio Tech, Inc. www.jeiotech.com, 781-
376-0700
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Gas Detector Features Large Display
Mil-Ram Technology’s TA 2100 next-generation 
smart gas detector with large graphics dis-
play provides user-friendly data, bar graph, 
instructions, advanced diagnostics, con-
tinuous on-board systems monitoring and 
eliminates short-hand, coded messages. The 
detector features a programmable calibration 
reminder. It can detect hundreds of different 
gases and vapors—including toxic, LEL, oxy-
gen, hydrocarbons, VOC—using several sensor 
technologies, such as electrochemical, catalytic 
LEL, infrared, photoionization (PID), solid-state and more. The 
analyzer also features continuous advanced diagnostics to 
meet SIL 2 compliance. Mil-Ram Technology, Inc. www.mil-
ram.com, 888-464-5726

Temperature Control Sys-
tem is Self-supporting Unit
Mokon’s Full Range temperature control 
system combines a circulating water 
system and an Iceman chiller to provide 
heating and chilling from a single com-
pact, self-supporting unit. The system 
is ideal for use with jacketed vessels, 
reactors, multiple-zone processes, labo-
ratories and sanitary environments, and 

industries such as plastics, composites, 
food processing, pharmaceutical, chemical and 

other processes that require heating and chilling cycles. The 
control system is available in standard heating capacities up to 
96 kW, pumping capacities up to 120 GPM, chilling capacity 
up to 40 Tons and temperature range of -20 to +300 F (-29 
to +149 C). The design engineering behind the temperature 
control system provides long life, durability and continuous 
accurate process control. Mokon www.mokon.com, 716-876-
9951

System Enables New Generation of Cell-
based Assays

The Avatar system from Xcell Biosci-
ences allows for complete control of 
key physiological conditions found 
in the microenvironments of cells, 
including settings for pressure, oxy-
gen, temperature and CO2 levels. The 
system’s cell-binding substrates are 
specifi cally formulated for maintain-
ing and expanding primary cells in 
culture, in a box-shaped instrument 

that is just over 1 foot. The system pro-
vides a platform for culturing and propagating tumor samples, 
circulating tumor cells (CTCs) from liquid biopsies, stem cells 
and primary samples. In addition to enabling culture of diffi cult 
samples, the system overcomes limitations of traditional cell 
culture to generate results that exhibit the phenotypic, genom-
ic and proteomic characteristics of the native sample. Xcell 

Biosciences www.xcellbio.com, 650-269-0529

Glovebox Accommodates 
Open-, Closed-loop 
Filtration

Terra Universal’s Heated Filtra-
tion Glovebox can quickly be 
transformed from open-loop to 
closed-loop fi ltration. This en-
closed workspace is designed 

for applications requiring a 
constant heated temperature, coupled with ULPA fi ltration. It is 
made of heat-resistant polycarbonate and comes with a clean-
room-compatible brushless DC motor. Users can confi gure 
the glovebox to be open-loop, allowing introduction of fresh 
make-up air (isolation), or closed-loop for recirculating air (con-
tainment). The dual ULPA fi lters remove particles 0.12 µm or 
larger from the enclosure. ABS pipes with confi gurable valves 
channel the air. A push-button control panel allows users to 
set the temperature setpoint up to 100 F. Terra Universal, Inc. 

www.TerraUniversal.com, 714-578-6000
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Compressed Air Monitor has Two Alarm Functions
Edgetech Instruments’ SENTRY compressed air monitor and alarm sens-
es both dew point and pressure in industrial compressed air systems. The 
monitor has two alarm functions, giving visible and audible indications if 
the compressed air dew point increases or pressure decreases beyond 
user-confi gurable set points. The monitor uses a Smart Multi-Sense 
Probe that continuously monitors dew point and pressure. The probe 
is inserted directly into the pressurized compressed air stream, giving 
immediate alarms if a system leak or failure of an air dryer or compressor 

occurs. A highly visible strobe light and highly audible pulsing sound alarm 
activate if the air system goes out of predetermined ranges. Edgetech Instruments, 

Inc. www.edgetechinstruments.com, 508-263-5900

Mechanical Pipette Provides 
Comfort, Reliability

Sartorius’ new premium 
mechanical pipette, 
Tacta, offers enhanced 
comfort and reliability. 

It makes pipetting ef-
fortless and safe, while 
producing accurate 

and reliable results time 
after time. The pipette 
is designed to feel great 

in your hand, and it is 
easy and comfortable to 

use. All materials used for 
the pipette have been carefully selected, 
and each component is designed to meet 
the highest standards. It is comfortable to 
hold due to the ergonomically designed 
handle. Sartorius Stedim Biotech www.
sartorius.us, 800-635-4253

Calibration Services Expands 
its Geographical Reach
AL-TAR has 
expanded its 
repair, main-
tenance and 
calibration ser-
vice laborato-
ries. Services 
include pipette 
calibration, 
thermal cycler calibration, 
temperature calibration and preventa-
tive maintenance packages. AL-TAR 

Services, Inc. www.al-tar.com, 866-
522-3499

Guide Offers Tips to Enhance Accuracy, Productivity
METTLER TOLEDO’s “Essential Measurement Techniques” guide 
helps ensure lab personnel have a basic understanding of the tech-
niques they use so they can more easily spot potential error sources 
in lab measurement protocols. Enhanced understanding will help re-
duce waste and rework to create a leaner overall lab experience. The 
guide offers an overview of the key building blocks of accuracy with-
out time-consuming discussions of underlying theory. The principles 
and benefi ts of various measurement techniques are explained using 
easy-to-follow application examples. The guide also describes how 
actions as diverse as realistic process assessment, regular perfor-

mance verifi cation and smart automation help create an environment where accuracy 
is the norm. METTLER TOLEDO www.mt.com, 800-638-8537

Data Loggers Offer Easy Data Download
OMEGA’s OM-CP-TEMP1000IS-A and OM-CP-RHTEMP1000IS-A 
intrinsically safe data loggers offer a compact design and portabil-
ity that allows for placement into hard to reach locations. Features 
include a 316 stainless steel enclosure, fast response times and 
faster downloads. The company offers a docking station for full 
communications—no more removal of end-caps to download data. 
By utilizing the latest software, data can be downloaded or exported 
for easy analysis. OMEGA Engineering, Inc. www.omega.com, 888-
826-6342
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Temperature  
Measurement in the Lab

OSXL-TIM3
$950                 

High Value Thermal Imager Camera
For Inspection and Factory Diagnosis

Ultra Precise  
RTD Sensors for  

Industrial Applications
P-M/P-L Series  «   

Starts at $59                

Thermocouple Probes with 
Molded M12 Connectors
M12M Series  «  Starts at $26                
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OMEGA Introduces

Technical Learning
Visit omega.com/technical-learning

®

Note:  
Not for Export

Pumps Suited for Compact 
Analysis Systems
Pfeiffer Vacuum’s HiPace 30 is a small, 
high-performance turbopump with a pump-
ing speed of 32 L/sec. Due to the small 
footprint and low vibration level, the pump is 

particularly suited for integrating into com-
pact analysis systems, such as portable mass 

spectrometers, small electron microscopes and leak detectors. 
At just 2 kg total weight, the pump is ideal for portable appli-
cations. The HiPace 300 H model is a turbopump with high 
compression specifi cally for light gases. With a compression 
ratio of 107 for hydrogen, it is suitable for generating high and 
ultra-high vacuum. Pfeiffer Vacuum GmbH www.pfeiffer-vac-
uum.com, 800-248-8254

Storage Tube Features External 
Screw Thread

Micronic’s 1.40 mL tube features an external 
screw thread. Using externally threaded 

tubes for sample storage eliminates 
the possibility of the sample coming 

into contact with the screw thread, 
which greatly reduces the chance of cross-contamina-

tion. Externally threaded tubes also allow for a higher volume 
of material to be stored inside, which means that sample tubes 
can hold more while occupying the same amount of storage 
space. Micronic America LLC www.micronic.com, 484-480-
3372

Pass-through Chambers Minimize Build-up
Terra Universal’s BioSafe Corian 
Pass-Through Chambers are made 
with material supplied by DuPont. 
The white polymer resin is non-par-
ticulating and non-porous, making 
it well-suited for cleanrooms. No 
moisture is retained that could pro-
mote the growth of microbes. A door 
interlock ensures that only one door 
can be open at a time, reducing the 
infl ow of contaminating particles into 
the chamber or controlled room environment. Terra Universal, 

Inc. www.TerraUniversal.com, 714-578-6000

Rod Cylinders Offer Variety of Pre-extended 
Lengths
Clippard’s PREX Series of pre-ex-
tended rod cylinders are designed 
for use in a broad range of applica-
tions. The cylinders are constructed 
of high-quality, durable stainless 
steel and are manufactured in the 
U.S. Bore sizes range from ¾ up to 2", in a variety of standard 
pre-extended lengths, including fully extended, half extended 
and semi extended. The universally compatible cylinders save 
time by eliminating the need for the end user to extend their 
own rod. Clippard Instrument Laboratory, Inc. www.clippard.
com, 877-245-6247
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Separations & Spectroscopy � Products

Smart Vacuum Systems Cover Range of 
Applications

Oerlikon Leybold Vacuum’s new TUR-
BOLAB generation is built on one basic 
design platform with the opportunity to 
create several different variants. The sys-
tems are compact, fully assembled and 
ready-to-operate. Different confi gurations 
cover the individual vacuum demands of a 
wide range of applications in the R&D and 
analytical market. Due to the unique oil-

free hybrid bearing design of the TURBOVAC i/iX turbo pumps 
featured in these systems, and by using different dry com-
pressing backing pump combinations, hydrocarbon-free pump 
system operation is guaranteed. Oerlikon Leybold Vacuum 

GmbH www.oerlikon.com, +41 58 360 96 96

Upgraded Metal Analyzer 
Aids Accurate Elemental 
Analysis
SPECTRO’s seventh generation of its 
SPECTROMAXx Arc/Spark Optical Emis-
sion Spectrometry (OES) metal analyzer 
has been improved to deliver greater 
consumables savings and faster measure-
ment time in the performance of accurate 
elemental analysis. Based on new technologies adapted from 
the company’s analytical instruments, the new generation ana-
lyzer provides greater analytical performance, productivity and 
savings. The analyzer is the clear choice for both manufactur-
ing plants that demand analytical excellence in every incoming 
and outgoing material control application and foundries that 
require accurate elemental analysis of metals from incom-
ing materials to in-process testing to fi nal quality inspection. 
Spectro Analytical Instruments, Inc. www.spectro.com, 
201-642-3000

Kits Address Challenges of Protein Bioanalysis
The ProteinWorks Digest 
Kits from Waters Corp.
simplify, accelerate and 
standardize the LCMS 
quantifi cation of proteins 
via the surrogate pep-

tide approach. The kits are an effi cient solution for laboratories 
performing protein bioanalysis at innovator and biosimilar fi rms, 
contract research organizations, disease research centers, 
hospitals and university medical centers. They allow biophar-
maceutical scientists to more easily deploy methods to contract 
organizations as well as transfer methods from one laboratory to 
another. The eXpress Kits contain pre-measured, lot-traceable 
reagents, a 96-tube fl exible sample collection module and easy-
to-follow protocols enabling reproducible, fast digestion and 
accurate, sensitive protein quantifi cation in both immunopurifi ed 
and whole, non-immunopurifi ed plasma and serum samples. 
Waters Corp. www.waters.com, 800-252-4752

MS System Enables 3-D Spatial Reactor 
Mapping
The Hiden SpaciMS 
spatially resolved capillary 
inlet mass spectrometer 
system is a research 
tool confi gured to 
dynamically sample 
gaseous species inside the confi ned spaces of reactive 
devices, including automotive catalysts, fuel reformers and 
fuel cells. By measuring chemical composition and tempera-
ture in both space and time within the reactor, direct in situ 
sampling ensures optimum defi nition of the reactor profi le and 
of the catalytic chemistry. The system inlet combines up to 
16 quartz capillary sampling lines and thermocouples with a 
custom-confi gured interface to enable operation with a range 
of reactor types. Inlet streams are user-selectable and can be 
confi gured for both manual and automated stream-switching. 
Hiden Analytical www.hidenanalytical.com, +44 1925 445 225

Spectrophotometers Provide 
Simplifi ed Water Analysis
MilliporeSigma’s class of spec-
trophotometers offer simplifi ed, 
durable and secure analysis 
of waste water, drinking water 
beverages and process water. Three 
models are available. The Spectroquant 
Prove 100 performs visible (Vis) measurements and 
offers high quality and value for routine applications with cell 
test kits. Spectroquant Prove 300 allows UV/Vis analyses. Its 
long-lasting xenon lamp makes it useful for more intensive use. 
Pre-programmed free applications, like bromate and brewery 
tests, make it the right choice for drinking water and beverage 
testing. The Spectroquant Prove 600 offers all the benefi ts of 
the Prove 300 system, delivers enhanced resolution and sensi-
tivity and is designed for complex analyses with high-end UV/
Vis optics. MilliporeSigma www.emdmillipore.com, 800-645-
5476
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For laboratory professionals around the country, marijua-
na decriminalization is more than a sociopolitical issue. 
Rather, it’s one that comes down to the safety, consistency 

and accuracy of the techniques used to bring cannabis products 
to market—and this is a market clearly on the rise. To date, more 
than 30 U.S. states and the District of Columbia have passed 
some level of marijuana decriminalization reform or expanded 
medical applications of tetrahydrocannabinol (THC), cannabidi-
ol (CBD) and other cannabinoids. 

Where legal, edibles (like brownies, gummies and other snacks) 
are a popular category of marijuana consumables. Laboratory 
methods for measuring cannabinoid dosage in these products, 
though, can be inconsistent for consumers, challenging for quality 
control chemists and even damaging to the laboratory equipment 
used at the bench. At the 251st National Meeting and Exposition 
of the American Chemical Society (ACS) held in March, research-
ers from the newly minted ACS Cannabis Chemistry Subdivision 
(CANN) presented a novel method for measuring cannabinoid 
dosage in edibles aimed at solving all these problems.

Today’s challenges
Cannabinoid levels in marijuana-infused snacks today are 

often measured using high-performance liquid chromatography 
(HPLC), which serves to separate all the components in the ed-
ible’s matrix. (Note that both THC and CBD are closely related 
in structure and, thus, are typically analyzed the same way.) But, 
there are issues with measuring these substances using HPLC—is-
sues like inconsistent results and wear and tear on lab equipment. 

“Think of what’s intended to be injected into a state-of-the-art 
HPLC system,” Jahan Marcu, Chief Scientist for Americans for Safe 
Access, told Laboratory Equipment. “It’s probably not, say, cookies, 
brownies, gummy bears or pasta sauce. What happens is you’ll start 
overloading the column with sugar and fat, so you’ll have to change 
that $700 column every few weeks. Those are funds that eat into the 
already slim profi ts of cannabis testing labs.”

Marcu is also the Vice-Chair of CANN, a committee of research-
ers within the ACS Division of Chemical Health and Safety whose 
founding members have more than 100 years’ experience in canna-
bis research and chemistry. Secretary of that subdivision is Melissa 
Wilcox, an analytical chemist and consultant to the industry.

Wilcox presented a new testing method at the ACS meeting 
and told Laboratory Equipment that reforming the scientifi c 
process for measuring cannabinoid levels in edibles is more than 
an equipment-spoiling problem—it’s an issue of patient safety. In 
a recent article published in the Journal of the American Medical 
Association, researchers who analyzed legally purchased cannabis 
products in three different U.S. cities found that edible products 
were correctly labeled only 17 percent of the time. 

“Some sort of reform is incredibly important for analyzing and 
in-process manufacturing so that we can get the correct dosage in 
the edible,” Wilcox said. “It’s especially critical for patients who 
need to understand their dosage and optimize it for whatever 
condition they’re treating. A label that reads 10 mg should al-
ways contain 10 mg of THC (or other cannabinoid). If it doesn’t, 
either it won’t work or somebody could have a bad experience if 
there is more THC present than what is indicated on the label.”

New technique 
Instead of using the typical liquid-liquid extraction proce-

dure for cannabis plant material, Marcu, Wilcox and colleagues 
suggest a unique sample prep technique that uses cryo-milling 
followed by fl ash chromatography, which results in longer equip-
ment life and more reliable cannabinoid readings. 

In order to create a homogenous sample, edibles infused with 
cannabis are placed into a cryo-mill with liquid nitrogen and 
milled until a fi ne, loose powder forms. Then, the powder is 

More Accurate Testing Method 
for Marijuana Edibles

Scientists have developed a new technique that can more precisely 
measure cannabis compounds in gummy bears, chocolates and other 

edibles without destroying traditional lab equipment. 
by Jessica Burdg, Contributing Science Writer

SEPARATIONS AND SPECTROSCOPY 
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added to a fl uffy silica-based material (Celite, in this case)—a 
highly porous compound made of microscopic hollow particles. 
Next, the cannabinoids are separated from the components in 
the edible matrix and collected using fl ash chromatography. In 
the end, this process allows the researchers to inject liquid con-
taining only cannabinoids into an HPLC for analysis, improving 
effi ciency and accuracy of the entire process.

“Imagine you have a gummy bear, drop it in a solvent and put 
it in a sonicator,” Wilcox said. “You’re certainly not extracting 
all the cannabinoids, so you’re pretty likely to underreport the 
levels. Instead, we actually start out with a cryo-milling step that 
pulverizes the samples so that all of the surface area is available 
to be extracted. The fl ash step is the isolation step, then you’ll 
take your clean fractions to HPLC to analyze for your quantita-
tive results.”

The team reports that using fl ash allows for easier removal of 
the “junk,” like starches, sugars and fats—and gives research-
ers an opportunity to fractionate and clean up samples before 
they even make it to the measurement phase. Another benefi t of 
using fl ash is that researchers can sometimes see more using the 
evaporative light scattering detector (ELSD) on various HPLC 
instruments. ELSD technology often shows a more complete 
picture of what is in each sample, including non-chromophoric 
compounds—a piece of information not readily available using 
only the UV on typical HPLC systems.

“Especially for substances that are dense and sugary that are 
normally a problem for labs, I think this could represent a better 
path,” Marcu said. 

What’s next?
To date, the method has accurately measured cannabis content 

in topical lotions, chocolate, brownies, caramels, honey sticks 
and gummy bears. The team does state that this new way of 
testing compounds would not work for every cannabis-infused 
product: sodas, for example, would have to be measured differ-
ently. The next hurdle to overcome is scalability of the technol-

Researchers have devised a unique sample prep technique that uses 
cryo-milling followed by fl ash chromatography to analyze cannabinoid 
levels in edibles. Photo: Jahan Marcu

ogy, though Wilcox points out that it’s not cost prohibitive to 
implement fl ash chromatography.

“A fl ash system is around $30,000, so it’s less than an HPLC 
system in general. There are a variety of different cryo-mills avail-
able ranging from basic to those with liquid nitrogen feed lines, so 
that can be anywhere from $1,500 to $12,000,” she said. “Plus, 
you’ll need the consumables for the fl ash system. If you’re doing 
a reversed-phase separation you can reuse those columns. Several 
cannabis testing labs are already using this method.”

Scaling the technology up to commercial laboratories and 
training technicians for use on a larger scale is the next step for 
this measurement process—which is just one topic Wilcox, Mar-
cu and colleagues will touch on at ACS’s upcoming Philadelphia 
meeting. At this gathering in August, members of CANN, along 
with guest speakers, will host workshops on cannabis extraction, 
analysis and chemical health and safety for both products and 
technicians. In addition, they plan to discuss how to meet regu-
latory requirements and touch on best practices for laboratories 
that handle cannabis.

“I think what’s important about this method is that it gives 
people ways to think about analyzing these products that aren’t 
strictly liquid-liquid extractions,” Marcu said. “This is an old 
school chemistry method, so I hope this helps to calm concerns 
about the issue of edibles and lets people know that many states 
have licensed labs capable of doing this work. The answers are out 
there and methods can be developed to support this industry.” 

( Keeping quality control under control. )

Amino acid analysis in accordance to
European Pharmacopeia 8.0

www.pickeringlabs.com

CATALYST FOR SUCCESS

PINNACLE PCX
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High performance anion-exchange chromatography can be used to quickly and accurately 
determine sugar content in rum, liqueur and wine. 

How Much Sugar 
is in Your Favorite 
Alcoholic Beverage?

 » by Terri Christison, David Moore, Linda Lopez and Jeff Rohrer, Thermo Fisher Scientific, Inc. 

T
here is nothing better than sitting down on a Friday 
night with friends at the pub or bar, sipping some 
coconut-flavored rum. As chemists, we don’t just savor 
those drinks, we want to know why it tastes so good. 

So, what do chemists do for fun? You guessed it—analyze our 
favorite alcoholic beverages for sugar content. 

Mono- and di-saccharide sugar determinations are often 
used in the food and beverage industry to ensure the quality 
of a formulated product, to maintain or select for desired 
sweetness, and to characterize and confirm the source of the 
carbohydrates. Sugars are added to a desired sweetness by the 
addition of sucrose refined from sugar beets and sugar cane 
or high fructose corn syrup (HFC) where ~50 percent of the 
glucose is converted to the sweeter fructose. In the U.S., corn 
syrup is more commonly used as a sweetener because of its 
availability and lower cost. Similarly, cane sugar is commonly 
used in tropical regions where it is plentiful, whereas beat 
sugar is more common in Europe. The growing public con-
cerns that sugar consumption may be related to increased 
obesity and diabetes rates has led to more detailed product 
labeling and, therefore, an increased demand for carbohydrate 
analysis.

Carbohydrate determinations can be challenging because 
they are poor chromophores and are therefore problematic to 
detect by UV absorption without lengthy and costly derivi-
tization. Refractive index (RI) detection is non-specific with 
poor sensitivity, and therefore susceptible to chromatographic 
interferences. In contrast, electrochemical detection used 
in high performance anion-exchange chromatography with 
pulsed amperometric detection (HPAE-PAD) is specific by 
directly detecting analytes based on their oxidation potentials 
at high pH without the need for derivitization.

The latest advancement in integrated ion chromatography 
(IC) instrumentation, the Thermo Scientific Dionex Integrion 
HPIC system, can operate continuously up to 5,000 psi for 

both 4 mm and 2 mm i.d. column formats with automated 
eluent generation. These higher pressures allow the analyst to 
take full advantage of the high efficiency and fast separations 
offered by smaller particle size separation columns. This arti-
cle discusses the analytical method, the advantages and the 
results.

Instrument and method
The Dionex Integrion HPIC system is a compact, fully 

integrated IC system design with separate compartments for 
pump, column heater with injection valve and detector with 
suppressor to provide faster column oven equilibration. The 
instrument has new IC PEEK Viper fittings to minimize void 
volume problems to improve chromatography and ensure 
accurate reporting, radio frequency tracking of consumables 
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for GMP compliance, 
and independent tablet 
control. 

Glucose, fructose and 
sucrose in diluted alco-
holic samples are ionized 
by the high pH eluent, 
separated at 0.5 mL/min 
using electrolytically 
generated 35 mM KOH 
on a Thermo Scientific 
Dionex CarboPac PA20 
(3 × 250 mm) column. 
The sugars are detected 
by PAD using a dis-
posable gold working 
electrode (Au on PTFE), 
Ag/AgCl reference elec-
trode, and the High 
Carbohydrate Analysis 
kit. The analysis is facil-
itated by the Dionex 
Integrion HPIC system, 
which is designed with a 
metal-free flow path. The 
method conditions are 
shown in each chromato-
gram.

Various locally pur-
chased wine, whiskey, 
Scotch and rum sam-
ples were analyzed. The 
samples were diluted 
with deionized water 
prior to analysis: 100-
fold (flavored, liqueurs, 
wines) and 5-fold (dis-
tilled alcohols). The 
rice wine and red wine 
samples were also filtered 
(syringe filter, 0.2 µm, 
nylon) and treated with Dionex OnGuard RP cartridges. 

Method discussion
Both the Dionex CarboPac SA10-4µm and CarboPac PA20 

columns are suitable for fast mono- and di-saccharide sep-
arations. However, the Dionex CarboPac PA20 column was 
selected for this application because the column selectivity 
fully resolves ethanol from the sugar peaks of interest. The 
Dionex CarboPac PA20 contains 6.5 µm-diameter nonpo-
rous beads covered with functionalized latex bead resin. The 
elution order is glucose, then fructose and sucrose. 

Inconsistencies in manual eluent preparation occur as a 
result of carbon dioxide absorption, variation between prep-
arations or by slight variations from the SOP. Eluent genera-
tion eliminates these variations by electrolytically generating 
the eluent inline. The results are an accurate and precise 
delivery of eluent through programming without environ-
mental contamination, saving time normally spent on man-
ual eluent preparation. Additionally, less pump maintenance 
is needed because the pump is exposed only to water.

In a carbohydrate application using PAD, the waveform 
is 0.5 sec in which a series of four-potentials (versus Ag/
AgCl) are applied for a defined time, resulting in two cycles 
of the waveform each second. The charge from the potential 
is allowed to dissipate for 0.20 sec before the carbohydrate 
response is measured from 0.2 to 0.4 sec. Then the electrode 
is automatically cleaned and prepared for detection by each 
waveform cycle, thereby providing a reliable and consistent 
response.

Sample analysis
Simple sugars were determined in the diluted alcohol-

ic-based samples by HPAE-PAD and facilitated by the 
Dionex Integrion HPIC system. Three examples are shown 
in Figures 1 through 3. The results for the analyzed samples 
are summarized in Table 1. Figure 1 shows the separation 
of glucose, fructose and sucrose in 100-fold diluted spicy 
flavored rum sample using 35 mM KOH at 0.5 mL/min on 
the Dionex CarboPac PA20 and detection by PAD. A small 
void peak is present ~1 min. The rum sample is a blend of 
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Minutes 

30  
Column: Dionex CarboPac PA20 guard, Dionex    

 CarboPac PA20, 3 mm i.d.

Eluent: 35 mM KOH, 100 mM KOH wash from 15 to   

 25 min

Eluent Source: Dionex EGC 500 KOH cartridge, Dionex    

 CR-ATC 600 trap column, high pressure degasser

Flow Rate:  0.50 mL/min

Inj. Volume: 0.4 μL

Column Temp.: 30 °C 

Detection: PAD, Au on PTFE, 62 mil gasket

Waveform: 4-Potential Carbohydrate

Ref. Electrode: Ag/AgCl

Sample: Flavored rum, Brand P

Sample Prep.: 100x dilution with deionized water

Peaks: 1. Glucose 0.30  mg/L

 2. Fructose 0.28

 3. Sucrose 1.08
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Column: Dionex CarboPac PA20 guard, Dionex CarboPac PA20, 3 mm i.d.

Eluent: 35 mM KOH, 100 mM KOH wash from 15 to 25 min

Eluent Source: Dionex EGC 500 KOH cartridge, Dionex CR-ATC 600 trap column, 

 high pressure degasser

Flow Rate:  0.50 mL/min

Inj. Volume: 0.4 μL

Column Temp.: 30 °C 

Detection: PAD, Au on PTFE, 62 mil gasket

Waveform: 4-Potential Carbohydrate

Ref. Electrode: Ag/AgCl

Sample:  Scotch liqueur sample

Sample Prep.: 100x dilution with deionized water

Peaks: 1. Glucose 196  mg/L

 2. Fructose 238

 3. Sucrose 279

Figure 1: Sugars in a flavored rum sample

Figure 2: Sugars in a scotch liqueur sample 
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spices and sugar added to 
a distilled product from 
the fermentation of sugar 
cane. The diluted spicy 
rum sample has similar 
concentrations of glucose 
and fructose, ~300 mg/L 
with a larger sucrose peak 
eluting last, at ~1 g/L. 
The total sugar concen-
trations are >160 g/L.

The second chro-
matogram (Figure 2) is 
a diluted Scotch liqueur 
sample. A liqueur is a 
distilled alcohol that is 
blended with sugar, spic-
es, fruit or nuts followed 
by a short aging period. 
Liqueurs generally are 
a sweet, slightly viscous 
and aromatic beverage. Figure 2 shows the chromatogram of 
the diluted liqueur sample, containing similar amounts of the 
three sugars: 0.20 to 0.30 g/L. The undiluted liqueur contains 
~70 g/L of sugars. 

In Figure 3, the chromatogram of diluted rice wine has 
only a glucose peak plus the void volume peak. Rice wine is 
generated from fermented rice; as a result the sweetness is due 
solely to glucose, ~22 g/L (undiluted).

Glucose*
(g/L)

Fructose*
(g/L)

Sucrose*
(g/L)

Total sugar
(g/L)

Bourbon, 
American 
Whiskey

0.085 0.045 0.110 0.24**

Canadian 
Whiskey

0.200 0.145 -- 0.35

Flavored 
Rum, Berry

51.0 64.0 -- 105

Flavored 
Rum, 
Coconut

80.0 108.0 -- 188

Flavored 
Rum, Spicy

30.0 28.0 108 166**

Irish Whiskey 0.210 0.135 -- 0.35

Rice Wine 22.0 0.6 -- 22.6

* Corrected for dilution
** Note: sucrose is a disaccharide of glucose and fructose 

so the total monosaccharide sugar is much higher than shown 

here.
Table 1 summarizes the total sugar concentrations in the 

analyzed samples corrected for dilution. The distilled Scotch 
and whiskey samples have low sugar concentrations, <0.5 g/L 
of total glucose and fructose. The American bourbon whiskey 
also contains sucrose. The two flavored rum, liqueur and two 
wine samples have high sugar concentrations from 22 to 188 
g/L. Although sucrose was not detected in the coconut rum 
sample, this sample had the highest sugar content (188 g/L). 

It is important to note that the flavored spicy rum, Scotch 
liqueur and the sparkling wine samples contain sucrose, 
which is the disaccharide of glucose and fructose. Therefore, 
if the sucrose were completely converted to glucose and fruc-
tose as expected during digestion, the flavored rum, liqueur 
and sparkling wine samples would contain about 80, 20 and 
17 g/L, respectively, of additional glucose and fructose. 

Conclusion
Electrochemical detection methods, such as HPAE-PAD, are 

selective and sensitive methods to directly determine carbo-
hydrate concentrations without toxic and costly derivitization 
agents. 

Here we demonstrated mg/L to g/L concentrations of sim-
ple sugars in alcoholic beverages using a High Carbohydrate 
Analysis kit to extend the detection linear range. 

So, which alcoholic beverage should you drink if you are 
avoiding dietary sugars? Based on these results, the Irish and 
Scotch whiskeys have the lowest results. If your pallet likes a 
little sugar, rice wine would be a good choice.   

1 

Minutes 

nC 
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12  15  

70 Column: Dionex CarboPac PA20 guard, Dionex CarboPac   

 PA20, 3 mm i.d.

Eluent: 35 mM KOH, 100 mM KOH wash from 15 to 25 min

Eluent Source: Dionex EGC 500 KOH cartridge, Dionex CR-ATC 600  

 trap column, high pressure degasser

Flow Rate:  0.50 mL/min

Inj. Volume: 0.4 μL

Column Temp.: 30 °C 

Detection: PAD, Au on PTFE, 62 mil gasket

Waveform: 4-Potential Carbohydrate

Ref. Electrode: Ag/AgCl

Sample Prep.: 100x dilution with deionized water, filter, 0.2 μm

Peaks: 1. Glucose 222  mg/L

Figure 3: Sugars in a rice wine sample

Table 1: Summarized calculated total sugar results
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Expanded CDS Support for IC Systems
Metrohm has expanded its ion chromatography 
instruments and accessories supported by Waters’ 
Empower Chromatography Data Software. With 
the release of these new drivers, the company adds 
support for more sample handling accessories, IC 
systems with amperometric and conductivity detection 
and dual-channel systems for combined anion and 
cation analysis. Metrohm instruments integrate with 

Empower to control all aspects of a system from a small volume autosampler to detec-
tion schemes. Users have the ability to determine anions, cations and polar substances 
by IC and suppressed conductivity detection in concentrations ranging from percent to 
ultra-trace. Metrohm USA, Inc. www.metrohm.com, 813-316-4700

Sorbent Tube 
Specifically Designed 
for PAH Analysis
Markes’ new 
sorbent tube 
is dedicated 
to the reliable analysis of polycyclic 
aromatic hydrocarbons (PAHs) in 
air. The PAH tube is the result of a 
detailed optimization process for the 
analysis of these highly challenging 
analytes, which are subject to very 
low limit levels worldwide because 
of their carcinogenic properties. 
The tubes ensure the transfer of 
even the heaviest PAHs from the 
sorbent sampling tube into the 
GC. While contamination of the 
analytical system can be a problem 
when analyzing PAHs, the optimized 
sorbet tubes provide negligible 
carryover across the board, as well 
as excellent reproducibility. Markes 
International www.markes.com, 
+44 1443 230935

Columns Maximize Speed of Small Molecule 
Separations
Waters has added to its CORTECS Columns product 
line with the introduction of two LC column chem-
istries. Built on solid-core particle technology, the 
CORTECS C8 and CORTECS Phenyl analytical columns are 
designed for scientists who need to expand their chromatographic separation space 
while maximizing the speed, resolution and sensitivity of their small molecule HPLC, 
UHPLC or UPLC separations. Capable of operating at very high column effi ciencies 
and low backpressures, the columns give scientists additional selectivity choices. 
Waters Corp. www.waters.com, 508-478-2000

New Products

Multi-detector Array 
Optimizes SEC 

Malvern’s OMNISEC REVEAL 
multi-detector array is 

now available with 
the SEC-MALS 20 
detector, bringing 
new choices for the 
deployment of high 
performance size 
exclusion chroma-

tography (SEC). The 
OMNISEC platform is a fully integrated 
system that delivers enhanced sensi-
tivity along with the ease-of-use and 
high productivity demanded by today’s 
analytical laboratories. OMNISEC REVEAL 
is the system’s multi-detector array. It 
maximizes the informational output of 
every SEC analysis and can be confi gured 
with a choice of detectors, including the 
following: refractive index (RI); ultraviolet 
(UV); LALS/RALS/MALS; and viscometer. 
In combination, these detectors quantify 
the MW, MW distribution, molecular 
size and structure of the eluting sample. 
Comprehensively optimized designs make 
it possible to measure MWs as low as 200 
Da and/or reduce injection masses down 
to 100 ng. Malvern Instruments, Ltd. 
www.malvern.com, +44 1684 892456

CT4

SPP speed. USLC® resolution.

A new species of column.

• Drastically faster analysis times.

• Substantially improved resolution.

• Increased sample throughput with existing instrumentation.

• Dependable reproducibility.

Choose Raptor™ SPP LC columns for all of your valued assays to experience 

Selectivity Accelerated.

www.restek.com/raptor

www.restek.com/raptor
Pure Chromatography
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T   he forensic community has been 
under attack for several years. The 
National Academy of Science issued 

its scathing report, “Strengthening Forensic 
Science in the United States: A Path For-
ward” back in 2009. The news media have 
repeatedly questioned the soundness of fo-
rensic science laboratories and forensic law 
enforcement in general, and with reference 
to specifi c instances of wrongdoing.

To address the concerns raised by these 
reports, there is a growing trend among 
forensic agencies to seek accreditation to 
international standards that require a robust 
management system and technical compe-
tence. Becoming an accredited agency assures 
customers that the forensic agency complies 
with international standards and interna-
tionally recognized good practices, and that 
its staff is technically competent to perform 
specifi c types of testing and inspections.

To become accredited, the forensic 
agency must apply to an accreditation body 
and complete the necessary requirements 
of the accreditation process. But there are 
two standards: ISO/IEC 17025and ISO/
IEC 17020. So the agency quickly needs 
to consider which requirements are most 
appropriate for them.

Who gets accredited to which 
standard?

ISO/IEC 17025 is the standard for testing 
and calibration laboratories and ISO/
IEC 17020 is the standard for inspection 
agencies. Both standards have equal weight 
as international standards and neither one 
is better than the other. Each standard 
is designed to meet certain criteria, and 
depending upon the situation, one may be 

more appropriate than the other. Since many 
agencies and companies have labs as well 
as crime scene units, these entities achieve 
accreditation to both standards. This can be 
done within a singular assessment, thereby 
eliminating overlapping requirements.

ISO/IEC 17025 and ISO/IEC 17020 both 
include very similar management system 
requirements based on ISO 9001:2008 
(section 4 in ISO/IEC 17025 and clause 
8 in ISO/IEC 17020). Beyond these ISO 
9001-based requirements, the standards di-
verge signifi cantly. ISO/IEC 17025 require-
ments are heavy with regard to measure-
ment uncertainty, traceability and analytical 
validation. ISO/IEC 17020 requirements, in 
contrast, focus more strongly on impartial-
ity, independence and confi dentiality.

Both standards address best business 
practices as outlined in ISO 9001 as well 
as best scientifi c method practices. The 
scientifi c method is a body of techniques 
for investigating phenomena, acquiring new 
knowledge, and/or correcting and inte-
grating previous knowledge. To be termed 
scientifi c, a method of inquiry is commonly 
based on empirical or measurable evidence 

subject to specifi c principles of reasoning.

ISO/IEC 17025
For forensics, ISO/IEC 17025 is designed 

for analytical testing laboratories. The stan-
dard focuses on measurement uncertainty, 
metrological traceability and profi ciency 
as is appropriate when it comes to use of 
analytical scientifi c instrumentation for the 
identifi cation and quantitation of a material. 
ISO/IEC 17025 makes reference to accu-
racy, precision, traceability, measurement 
uncertainty and method validation, such 
as using the USP nine steps or the Interna-
tional Conference on Harmonization (ICH). 
Because most testing labs conduct analyt-
ical testing, ISO/IEC 17025 is a good fi t. 
Forensic entities engage in a wide range of 
multi-disciplines, however—some of which 
are a good fi t for ISO/IEC 17025 and some 
of which are not because they are not an 
analytical chemistry discipline.

In the past, accreditation bodies have 
accredited police forensic agencies to ISO/
IEC 17025. Historically, many crime scene 
investigation and latent print analysis units 
were part of a traditional state or large-city 
crime laboratory. Forensics has evolved, 
however, and now many more police agen-
cies are taking over these tasks that once 
fell squarely in the arena of the big crime 
laboratories. Because of this trend, some 
accreditation bodies now offer accreditation 
to ISO/IEC 17025 for the more traditional 
analytical testing crime laboratories and to 
ISO/IEC 17020 for police forensic agencies 
that perform such disciplines as crime scene 
investigations, latent print analysis, ten 
prints, foot and tire print examinations, fi re-
arms examinations, handwriting analysis, 

Which Standard is Standard 
in the Forensic Lab? 

With the forensic community under attack, agencies are encouraged 
to pursue the benefits of accreditation based on the specific types of 

testing and inspections they perform. 
by Pat Bencivenga, Accreditation Manager for Inspection and Forensic Science, ANSI-ASQ National Accreditation Board

FORENSIC
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digital media and anthropology.

ISO/IEC 17020
The ANSI-ASQ National Accreditation 

Board (ANAB) launched its ISO/IEC 17020 
program for police agencies in 2011 and 
accredited the fi rst law enforcement agencies 
in the United States and the Americas to this 
standard.

ANAB’s ISO/IEC 17020 accreditation 
program for police forensic units is designed 
for agencies that do not conduct analytical 
scientifi c testing using instrumentation and 
equipment found in a traditional science lab. 
ISO/IEC 17020 was developed for inspec-
tion processes that are based on professional 
judgment rather than analytical chemistry. 
The defi nition of inspection is to examine 
closely, to test an individual activity against 
established standards for that activity, to 
make a comparison. Inspection involves 
examination, measurements, testing and 
comparison of materials or items.

The Worcester Police Department (Bos-
ton), for example, is accredited by ANAB to 
both ISO/IEC 17025 and ISO/IEC 17020. 
Lt. David Grady from the department’s 
Latent Print Unit and Crime Scene Unit says 
both accreditations are important, but serve 
different forensic purposes: “The Crime 
Scene Unit is responsible for processing 
crime scenes and collecting and preserv-
ing physical evidence. Processing includes 
functions such as documentation, recon-
struction and evidence identifi cation. When 
the CSU arrives at a scene of crime, they are 
essentially inspecting that scene for evidence, 
documenting the scene and the evidence 
within and then deciding how to best collect 
and package those items. They are using 
professional judgment, more than sophisti-
cated equipment, to direct their inspection 

process. The ISO/IEC 17020 requirements, 
with its requirements pertaining to impar-
tiality and independence, confi dentiality, 
item selection and item handling, are the 
perfect fi t for a crime scene unit.”

Inspection body accreditation involves 
assurance of technical competence and 
practices, in addition to good quality 
management practices. While there is some 
overlap between inspection and testing, an 
important difference is that many types of 
inspection involve professional judgment 
to determine acceptability against specifi c 
requirements.

Tackling terms
To assist users of the standards, ISO/

IEC 17020 includes defi nitions of the terms 
“inspection” and “inspector.” Inspection, as 
defi ned in ISO/IEC 17020, applies to crime 
scene investigations and/or examination 
of forensic evidence. The term inspector 
applies to an examiner or analyst who uses 
professional judgment to examine or inspect 
evidence with the aim to determine if the 

comparison between items meets certain 
criteria. The term inspector also applies to 
an investigator who uses professional judg-
ment to examine a crime scene with the aim 
to contribute to determining what, where, 
when, how and why something happened 
and who was involved. Crime scene, latent 
prints, video analysis, photography and fi re-
arms are all inspection types of inspection 
operations in which one compares against 
defi ned criteria or a specifi cation and then 
draws conclusions based on professional 
judgment.

The ISO/IEC 17020 accreditation 
program is for most police agencies that 
perform comparisons between a piece of 
evidence and a known specifi cation (for 
example, an unknown print against a sus-
pect’s print) and then make a professional 
judgment as to whether the two items are 
similar or not.

Forensic agencies are encouraged to 
pursue the benefi ts of accreditation, but 
they should always consider carefully which 
standard best fi ts their specifi c needs. 

Some accreditation bodies now offer accredi-
tation to ISO/IEC 17025 for more traditional 
analytical testing crime laboratories, and to 
ISO/IEC 17020 for police forensic agencies 
that perform such disciplines.
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Radiometers, Photometers Ideal for UV Light Measurement
The Spectroline AccuMAX Series of digital radiometer/photometers 
provides accurate readouts for UV irradiance, visible illuminance and 
luminance light readings. The XR-1000 and XF-1000 readout units, 
combined with the appropriate UV sensors, provide measurements 
of ultraviolet output of UV-A, UV-B and UV-C. The intensity measure-
ment can then be converted to energy, applicable for most discrete 
laboratory or life science applications, including photoactivation, UV 
dosing, fluorescence analysis and more. Single-wavelength sensors 
are available in both standard range (XS-series) and extended range 
(XTS-series). Spectronics Corp. www.spectroline.com, 800-274-8888 

Decapper Streamlines Switch 
Between Tube Types 

Hamilton’s LabElite 
AutoSwap adds 
enhanced functional-
ity to the company’s 
LabElite automated 
tube DeCapper. The 
AutoSwap enables 
fast and easy switch-
ing of labware-spe-
cific decapper 
adapters on the 

fly without manual intervention, allowing 
workflows to proceed with different types of 
tubes. It switches between any two sets of 
proprietary adapters, which include options 
compatible with tubes from all major man-
ufacturers, in 96- or 48-well formats. The 
function can also be used in integrated 
robotic workflows for walkaway automation 
involving multiple tube types. The decapper 
is ideal for any lab dealing with sample 
storage, retrieval and processing, such as 
in biobanking, compound management or 
forensics settings. Automated decapping 
saves time and limits the risk of contamina-
tion. Hamilton Co. www.hamilton-storage.
com, 508-544-7000

Large-capacity Pump Improves GCMS Performance
Shimadzu Scientific Instruments’ GCMS-QP2020 high-sensitivity gas 

chromatograph mass spectrometer features a proprietary 
multi-function ion source, patented high-speed scan con-
trol and a new ultra-fast turbomolecular pump (TMP). These 
features, along with comprehensive databases and multiple 
sample introduction devices, enable enhanced performance and 
custom configurations tailored to fit the needs of laboratories 

in such areas as environmental, food and forensics. The mass 
spectrometer comes equipped with a large-capacity turbomolecular pump with heightened 
exhaust efficiency. This improves performance of the instrument when operated using not 
only helium and hydrogen but also nitrogen. Shimadzu Scientific Instruments, Inc. www.
ssi.shimadzu.com, 410-381-1227

Forensic Laser System is Two-in-
One
Laser Light Solutions’ 
Brightbeam DUAL 
combines two 
high-power lasers 
(8 W Green-532 nm 
and 8 W Blue-445 
nm) in a single, 
highly transportable 
case with full AC/
DC (battery) operation. Perfectly suited for 
the field or lab, the forensic laser system 
facilitates a broad range of evidence col-
lection, including: latent fingerprints, body 
fluids, low contrast evidence (on dark back-
ground), occluded evidence (bones in dirt), 
submerged evidence, etc. Combining two 
8-W lasers in one system, the unit delivers 
expanded range and capability for all types 
of forensic applications at roughly the same 
price of a single 8-W Green laser system. 
Laser Light Solutions Technologies, Inc. 
www.brightbeamlaser.com, 732-979-2143
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LAB DESIGN & FURNISHINGS

Fume Hoods Suit Special Needs

HEMCO’s UniFlow Fume Hoods are avail-
able in special sizes from 30 to 96" wide in 
benchtop and floor mount models. Custom 
sizes can be easily addressed to suit spe-
cial needs. The units feature a unitized 
construction entirely of chemical-resis-
tant, fire-resistant, self-extinguishing and 
non-metallic composite resin materials. 
The fume chamber is molded one piece 
seamless with all corners coved for easy 
cleaning and light reflectivity. The fume 
hoods include Low Flow Constant Volume 
air bypass and Variable Air Volume models, 
which are U.L. 1805 certified. HEMCO Corp. 
www.hemcocorp.com, 800-779-4362

Chemical Workstation Utilizes 
Ductless Technology

Mystaire’s Isola 
Filtered Chemical 
Workstations are 
a series of high 
efficiency ductless 
hoods that provide 
protection to the end 
user and environ-
ment from hazardous 
chemical fumes and 
vapors. The key fea-
ture is the filtration 
matrix. The filtration 

matrix is configured 
of three stages of filtration media that 
adsorb and capture a range of contam-
inates. The chemical workstation series 
comprises three models. The Isola VUE fea-
tures a 360° clear viewing area that makes 
it ideal for demonstration experiments. The 
Isola PRO is a polypropylene-filtered station 
for corrosive applications. The Isola EDGE 
offers a dual wall thermally fused solid 
polypropylene main chamber that allows 
the installation of common laboratory fix-
tures and electrical outlets. Mystaire, Inc. 
www.mystaire.com, 919-229-8511

Multi-purpose Worktable Meets Ergonomic 
Standards
Sovella’s LMT Light Motor Table is a light-duty motorized ergonom-
ic multi-purpose worktable that can be equipped for many environ-
ments. The system is well suited for industrial, laboratory, light assem-
bly, quality control, packaging and technical offices. It is designed to 
meet ergonomics standards for users in both seated and standing 
positions. The table frame is quickly adjustable by using an integrated linear actua-
tor system, providing height adjustment from 25.39 to 45.08." A 1"-thick worktop is 
included in non-ESD or ESD options. Sovella USA www.sovella.com, 770-721-7980

Environmental Chambers Feature Unique 
Airflow System
The CE-marked range of Thermo Scientific Environmental 
Chambers provide temperature control above and below 
ambient for drug stability testing, shelf-life testing, insect 
studies or controlled storage. There are two models 
available in the range: the wide temperature units with 
humidity (available in 311 and 821 L) and a heat-only 
model (available in 821 L) that is tailored for large-scale 

clinical applications and microbiology. For applications that 
require close control of a CO2 environment, there’s an optional infrared CO2 package that 
can be added to the wide temperature model. The interior of the environmental chambers 
is designed for stability. Thermo Fisher Scientific, Inc. www.thermofisher.com, 781-622-
1000
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The past few years have yielded some interesting trends in the 
design and operation of analytical laboratories in the corpo-
rate biopharmaceutical marketplace. This article summariz-

es those trends and some considerations to be mindful of as it relates 
to the physical environment in which analytical labs operate.

Compartmentalization
Research operations are increasingly compartmentalized. Lab 

waste, glassware, consumables, sample and material movement, 
instrument maintenance and calibration and other complementary 
functions are commonly handled by third parties on most major 
biopharmaceutical campuses. Analytical operations interfacing with 
these groups presents logistics, effi ciency, security and bio-burden 
challenges. In some instances, third party costs will increase if travel 
distances are too great or gowning and security logistics drastically 
reduce effi ciency. Maintaining a clean environment requires clear 
segregation of travel for third parties coming from the outside, espe-
cially in biologically sensitive environments. 

Figure 1 is a sample adjacency diagram from a recently completed 
consolidation project. As you can see, when mapping out future/ren-
ovated operations, one must consider much more than the lab itself, 
at times looking as far out as the loading dock and even adjacent 
buildings.

The diagram also demonstrates the need to properly locate queu-
ing points and other handoff or interaction zones between scien-
tifi c personnel and various third parties. These nodes help address 
security and bio-burden concerns while simultaneously improving 
effi ciencies for both sides. 

Although the diagram represents a unique operation, the con-
siderations are applicable across a spectrum of analytical groups. 
Moreover, it stresses the importance of including leadership or repre-
sentatives from the various third parties in your initial programming 
and planning sessions.

Process-centric vs. project-centric
Market pressure for return on investments in R&D has, in some in-

stances, driven a shift from analytical operations being process-centric 
(where operations personnel concentrated on a step or sub-process 
of the overall analytical work stream) to more project-centric. In the 
project-centric environment, manpower is reduced and cross-trained 
over various technologies. Those same individuals are tasked with the 
end-to-end completion of the analysis—not just an individual step. 

A project-centric environment, where personnel stay with the 
sample from receipt/intake through testing completion drastically 
changes the fl ow within a lab. Although multiple queuing areas 
within the lab now go away, travel paths and shared instrument 
utilization become critical analysis points. 

Contract employees and standardized testing
Numerous biopharmaceuticals utilize in-house contract employ-

ees to execute standardized analytical testing procedures. These tests 
are critical to research and development operations. Their location 
requires similar adjacencies to the balance of non-contracted testing; 
however, the integration of those testing function carries a unique 
wrinkle. Although mostly an organizational structure issue, some 
interpretation of labor laws suggests these contracted personnel to 
be managed and operate somewhat independently of non-contracted 
(i.e., full time, direct-hire employee-run) operations. 

Designing Analytical Labs 
for the Present and Future 

Facility design must accommodate unknown future requirements 
with pre-planned infrastructure and spatial functionality. 

by Brian Peasley, Professional Engineer, CRB USA, Kansas City

Figure 1: A sample adjacency diagram from a recently completed con-
solidation project that shows future/renovated operations. Photo: CRB

LAB DESIGN & FURNISHINGS
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This infl uences the planning considerations for analytical 
functions if a portion of the testing is by contract personnel. In 
contrast with this labor-law inspired segregation is the inherent 
desire to co-locate common testing, instruments and personnel. 
Whether contract or not, it is more effi cient to cluster personnel 
based on technical objectives, especially in analytical environ-
ments where standardized tests are most commonly developed 
by full time, direct-hire employees. Otherwise, you spend more 
capital on additional square footage for segregating these spaces 
and providing additional egress space.

Density, chemical quantity
As testing becomes standardized and testing volumes increase, 

equipment quantities drive more and more dense laboratory envi-
ronments. Although not as chemically heavy as some of their discov-
ery/chemistry peers, analytical laboratories are fi nding themselves 
pushing the limits of allowable solvents. Traditionally, in a larger lab 
program, heavier chemical/solvent users were placed on lower fl oor 
levels where code-driven volume limits were less stringent. 

Based on more dense confi gurations, stored chemical quantities 
can quickly approach the limitations of those higher fl oors. Each 
instrument uses dedicated solvents and dedicated waste collection. 
Amplifying the issue is the consideration by many biopharmaceu-
tical EH&S departments that a waste container is “full” even if 
only partially so. The density of equipment and method of chemical 
calculation has the potential to eclipse the quantity limit for the 
analytical function, especially if on a higher level fl oor.

Working closely with EH&S personnel to properly quantify the 
actual chemical quantities present is a good fi rst step. Increasing the 
frequency of waste collection and limiting solvent storage at local 
queuing points are other strategies to stay below the limit. Addition-
al steps can be taken by defi ning the in-use versus storage quantities 
and making proper use of chemical storage cabinets. Another option 
involves adding additional control areas via fi re rated walls, but 
this adds cost to the project. Lastly, consideration should be given 
to integrating a solvent collection system with a termination point 
remote from the control zone of the analytical environment.

Analytical development feedback loop
Analytical laboratories within the biopharmaceutical market are 

always part of a bigger operation or business unit. Best practices 
developed within analytical testing operations are being sought af-
ter by peer organizations. The desire to have multiple peer groups 
in close proximity to analytical functions and the accompanying 

knowledge-sharing that results puts pressure on early planning 
phases to ensure proper adjacency and connectivity.

In a larger R&D planning effort, this becomes a challenge of scale. 
In a recent CRB project, for example, several distinct development 
groups requested close adjacency to their analytical peers for the 
benefi ts listed above. Each development group’s lab footprint (qty. 6) 
ranged from 6,000 to 10,000 sf. When blended with their offi ce and 
support requirements, the net technical program exceeded 150,000 sf. 
Clearly, to achieve the adjacency desired across the board, horizontal 
and vertical connectivity would need to be considered. 

Figure 2 is a conceptual representation of one of the proposed 
solutions taking into account a couple of program-specifi c fac-
tors. First, the ratio of lab to offi ce was approximately two-to-
one. Second, the scientifi c personnel split their time fairly evenly 
between the lab and offi ce. With these considerations in mind, 
a split-level approach to lab and offi ce adjacency affords both 
co-location of analytical staff with other groups in the offi ce area 
and only a half-level separation between analytical lab operations 
and both offi ce areas. Located on the middle lab level, there is 
direct visual connectivity between all offi ce functions and the 
analytical lab. 

Planning for the unknown
Most analytical testing functions have limited insight beyond 

what compounds or materials they currently handle, but likely 
need to plan for the unknown. With the market calling for ag-
gressive treatments and corresponding compounds in the pipeline, 
highly potent materials are likely to cross the lab threshold and 
a facility needs to be equipped (or quickly retrofi tted) to safely 
handle them. The facility design must accommodate these future 
requirements with pre-planned infrastructure and future spatial 
functionality.

The right balance between increased installation costs, pre-planned 
infrastructure and elongated downtime comes from detailed discus-
sions during planning/programming. Conversations should cover 
classifi cations and quantities of materials, alternate forms of testing 
and future instrumentation and equipment purchases. Equipping 
the lab on day one with ante rooms, advanced fi ltration, segregated 
exhausts, washable surfaces, misting showers or other components is 
likely not the right answer. But, ignoring potential future needs could 
result in signifi cant renovations and downtime when the need does 
arise. Installing a limited amount of infrastructure (HVAC, electrical) 
and pre-planning some future fl oor space (ante rooms, isolators) is a 
wise yet minimal investment to be pre-positioned for the future. 

Figure 2: A conceptual representation of a proposed solutions taking into account program-specifi c factors.  Photo: CRB
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The ability to measure conductivity in liquids over a wide 
range of values with a single meter can provide signifi cant 
savings of both time and money. Unfortunately, commonly 

used conductivity meters are accurate over only a few decades, 
requiring multiple meters, multiple probes, a range of standards 
and a signifi cant effort to switch and recalibrate probes and meters 
to cover an extended range. Recent advances in measurement tech-
nology now make it possible to accurately measure conductivity 
over a 12 decade range, from milli-Siemens/cm down to as low as 1 
femto-Siemen/cm, with a single meter.

Conductivity measurements provide fast, continuous, inexpen-
sive indications of changing electrical and material properties. This 
is useful in many research, development, analytical, quality control 
and process control applications. Typical applications include:

• Solvent purity, additive concentration, additive titration, 
total dissolved solids.

• DI water purity: deionized (DI) water is a relatively poor 
electrical conductor compared to tap or salt water. At 25 
C and pH 7, it has a resistivity of 18.2 million ohm-cm 
(meg-ohm-cm) or a conductivity of 55 nano-Siemens/cm. It 
is the amount of ionized substances dissolved in the water 
that increases water’s ability to conduct electricity above this 
value.

• Clean-in-place processes using water and other solvents: the 
cleaning process is monitored by measuring the purity of the 
effl uent solvent as indicated by its conductivity.

• Personal care and cosmetics: the purity, acidity, presence 
of additives, etc. of natural (e.g., vegetable) and synthetic 
(e.g., silicone) oils used in these products can be tracked by 
conductivity measurements. 

The range of conductivity measurements varies widely from ap-
plication to application, and may vary widely within a single process 
or experiment. A wide ranging measurement capability permits 
users to follow conductivity from start to fi nish without chang-
ing meters or probes. Examples include clean-in-place processes, 
titrations, reactions and formulation processes where conductivities 
may vary over several decades with only relatively small changes in 
the concentration of additives or impurities. Moreover, a single wide 
ranging meter can eliminate the expense of multiple meters and the 

inconvenience and wasted time involved with switching meters for 
different applications.

Challenges and solutions
Conductivity of a liquid can be measured by immersing a pair of 

electrodes of known size, separated by a known distance and mea-
suring the relationship between the current fl owing and the electrical 
potential between the electrodes.The electrodes of a system designed 
to measure conductivity in aqueous samples are often confi gured 
as two rings separated by an insulator on a long thin cylindrical 
probe. During measurement, the current emerges from one electrode 
and follows a curved path to return to the other electrode. The 
length and shape of the current path are dependent, not only on the 
confi guration of the probe, but also on the electrical characteristics 
of the liquid. Changes in path length and shape, which occur as the 
conductivity of the sample changes, affect the accuracy of the mea-
surement. For measurements over a limited range, these variations 

Wide-range Conductivity Meters 
Save Time, Money

Enhanced technology now allows one conductivity meter to replace 
as many as three conventional units, saving money and increasing 

productivity.
by Craig Herb, Director of Research, and Richard Melanson, Director of Business Development, ILIUM Technology, Inc., 
Medford, Mass.

The electrical conductivity of a solution of an electrolyte is measured by 
determining the resistance of the solution between two fl at or cylindrical 
electrodes separated by a fi xed distance.

TEST & MEASUREMENT
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can be accommodated by calibrating the probe with an appropriate 
standard of known conductivity. The calibration procedure deter-
mines the cell constant, which is the effective ratio of path length to 
electrode area for a particular probe in the standard solution. The 
effects of changes in path length can be reduced by confi guring the 
electrodes as concentric cylinders. However, fringing at the edges of 
the electrodes still introduces unacceptable variability over a wide 
measurement range.

Early instruments designed for ultra-low conductivities used DC 
measurements. While this technique can work in the low fem-
to-Siemen/cm range, it quickly runs into signifi cant accuracy issues 
as conductivities approach and exceed 1 pico-Siemen/cm. This is 
because as the conductivity increases, the rate of sample polariza-
tion becomes too fast for an accurate DC measurement to be made. 
AC measurements can eliminate this problem and work at both 
low and higher ranges. However, as the conductivity increases, the 
frequency required to stay ahead of the polarization effect also 
increases. As this occurs, additional AC signal components begin 
to overwhelm the sought after conductivity component, once again 
leading to often unrecognized, but signifi cant inaccuracies. At very 
low conductivities it becomes diffi cult to distinguish the conductivity 
signal from background noise. Although advanced signal processing 
techniques can extract accurate measurements from a noisy signal, 
it is important not to mistake an averaged noise signal for a valid 
conductivity measurement.

The new technology provides accurate measurements over a 12 
decade range through a combination of signal processing, probe 
physical design and the ability to store calibration parameters in the 
probe itself. Traditional aqueous conductivity meters have diffi culty 
measuring samples below about 1 micro-Siemen/cm, and none can 
measure below a few nano-Siemens/cm. Signal processing techniques 
integrated in the new approach include the use of adaptive wave 
forms, dynamic signal compensation and adaptive noise suppres-
sion, providing highly accurate measurements over an extraordinari-
ly wide range of sample conductivities.

Conventional aqueous probes need calibration every decade, and 
the accuracy of the calibration depends on the availability of appro-
priate standards. Good conductivity standards below 10 micro-Sie-
mens/cm are notoriously diffi cult to obtain. At 10 micro-Siemens/
cm. available standards have an accuracy of ± two to three percent. 
At 1 micro-Siemen/cm, that accuracy degrades to ± 25 percent. For 
DI water in the nano-Siemen range, no standard is available.

This new probe design uses a concentric cylinder geometry, but 
incorporates guard electrodes to eliminate the effects of sample-de-
pendent cell constants on measurement accuracy. The fully guarded 
probe design provides accurate measurements over the full design 
range of the probe without recalibration. Probes are calibrated using 
a NIST-traceable procedure by the probe manufacturer. A selection 
of probes provides full coverage of the meter range and probes can 
be designed to accommodate application-specifi c requirements, such 
as a dip or fl ow-through sampling. All calibration data is stored in 
the probe from where it can be immediately retrieved by the meter, 
allowing probes to be swapped as needed without recalibration.The 
probes can be disassembled, cleaned and reassembled in seconds 
with no change in the cell constant, providing complete reproduc-
ibility. This is an important advantage when measuring emulsions 
or particle dispersions such as paints and inks, which often leave 
particles or droplets deposited on the electrode surfaces.

An example
The data in Figure 1 demonstrate the measurement range of the 

new technology. The fi gure shows the effect on conductivity of a 
hyperdispersant in an alkane solvent (Isopar G) and mixtures of 
isopropanol with Isopar G (ExxonMobil Corp.). The hyperdisper-
sant, Solsperse 13940 (The Lubrizol Corp.), is used as a pigment 
dispersant for industrial and marine paint formulations and for off-
set ink formulations. All the data on this graph were obtained using 
a single meter and probe, and they demonstrate the ability to follow 
conductivity changes over an ultra-wide range of values. 

In this application, conductivity can be used as a quick check 
on the concentration of the dispersant, as well as other aspects of 
the paint or ink. Dispersants are often too viscous to be added in 
their “as received” form. The ability to measure the conductivity at 
the high end of concentration allows the formulator or production 
engineer to check the concentration of a dispersant stock solution 
that is more likely to be the form used during a practical process. 
That is, it can be used to ensure that the correct concentration has 
been prepared for the stock solution, or to check the quality of the 
“as received” material when a new batch is received. 

Conclusion
New conductivity measurement technology provides accurate 

measurements over an extraordinarily wide range of values, from 
milli-Siemens/cm down to as low as 1 femto-Siemen/cm, allowing 
users to accurately follow widely varying conductivities from start 
to fi nish with a single meter. The new technology can reduce capital 
expenditures by allowing one meter to replace as many as three 
conventional meters that would otherwise be required to cover the 
same measurement range. It also eliminates the wasted time and 
inconvenience required to change meters and probes. 

Additional time savings accrue from the intelligent probes, 
which are factory calibrated and do not require recalibration 
during normal use. Calibration data is saved in the probe and 
automatically accessed by the meter, permitting instant probe 
exchange with no impact on reproducibility. Finally, the probes 
can be disassembled, cleaned and reassembled in seconds with no 
effect on calibration. 

Effect of the hyperdispersant Solsperse 13940 on the conductivity of an 
alkane solvent (Isopar G) and mixtures of isopropanol with Isopar G.
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Viscosity Analyzer Designed for 
Asphalt, Oil Applications
PAC’s ViscoSure combines oscillating piston 
technology with tight temperature control 
to provide viscosity analysis with enhanced 
precision. With internal temperature con-
trol without using the traditional external oil 
bath, the process viscosity analyzer requires little to no 
maintenance, bringing maximum instrument uptime and low cost 
of ownership. Fast and reliable measurements allow for precise 
and continuous adjustment of the process, while maintaining a 
high correlation with ASTM D7483 and ASTM D445 test methods. 
Performance, reliability and precision are critical for viscosity mea-
surements in bottom of the tower applications. The viscosity ana-
lyzer is designed specifically for complex applications like asphalt, 
heavy fuel oil and lubrication oil. The patented sample conditioning 
system optimizes the instrument’s performance and protects the 
analyzer from process disruptions, which reduces downtime. PAC 
www.paclp.com, 281-940-1803

Chiller System Provides Temp Control 
Without Liquid Nitrogen
TA Instruments’ ACS-2 is a mechanical refrigera-
tion system that provides subambient temperature 
control for mechanical and rheological testing. 
Paired with a Q800 DMA, Discovery Hybrid 
Rheometer, ARES-G2 Rheometer, or RSA-G2 Solids 
Analyzer, the air chiller system provides reliable 
temperature control as low as -55 C without the 
use of liquid nitrogen. In addition to subambient 
temperature control, the system also decreases 
cooldown time between experiments. This results in 
a typical reduction of total test time by more than 20%, 
reducing operator time and increasing laboratory throughput. TA 
Instruments www.tainstruments.com, 302-427-4000

Mills Feature Removable Bar Grid, Ball Valve 
Option
Union Process’s optional tank design fea-
tures a removable bar grid and ball valve 
for its 01 and HD01 Lab Attritor models. 
This feature (replaceable bar grids and 
a removable ball valve located under the 
tank) now makes it much easier for slurry 
to be discharged in a fashion similar to 
how it is handled in the company’s larger 
S1 series laboratory mills. The tanks are 
available in both the 750 and 1400 cc sizes. The tanks are available 
in stainless steel or Tefzel-coated for metal-free applications. These 
water-jacketed, one-piece construction tanks will fit on all existing 
01 and HD01 frames, and are compatible with shafts, arms and 
covers from those series of mills. Union Process, Inc. www.union-
process.com, 330-929-3333

Testing Systems Boost Efficiency in Lab
Instron’s new generation of HDT and 
Vicat Testing Systems are designed 
to significantly reduce workload and 
increase efficiency in the testing lab. 
The series includes three different 
systems—the entirely manually oper-
ated HV3S with two (optionally three) 
testing stations plus two systems with 

larger bath size and higher automation level—HV6M and HV6X—
for up to six testing stations. All of them use advanced electronics 
that automatically zero the position of the LVDT measuring sensors 
before starting a test, reducing test time and human errors. With its 
manual lifting station and weights application, the HV3S is an ideal 
choice for laboratories that perform HDT or Vicat tests at a low vol-
ume. Instron www.instron.com, 800-564-8378

Simple Testing System Can be Used by Anyone
Newage Testing Instruments’ HMV-G Series 
is designed for measuring the hardness of 
small parts and metallic structures used 
in precision equipment, processed surface 
layers and metal plating layers, making it an 
ideal choice for metallographic research and 
product quality control. The HMV-G21 is easy 
to operate and features automatic length 
measurement to ensure that anyone, skilled 
or non-skilled, can use the system without the 
risk of human error, which could have an impact on test results. A 
simple test mode can be selected to start testing immediately just 
by setting the test force and duration time. Testing with the system 
is fast. A single sample can be read in 0.3 sec. The system features 
nine force types, test force duration times from 0 to 999 sec, and 
an accuracy down to +/-1%. Standard Vickers or Knoop indenters 
are included. Newage Testing Instruments www.hardnesstesters.
com, 215-355-6900 

Tachometer Suited for Rotational Speed 
Applications

Gardco’s PT-120 Series Contact Tachometer is ideal for 
rotational machine inspection and process speed 

analysis. It features a large backlit LCD screen 
that provides clear viewing in any environ-

ment. With a simple selection, switch 
users can obtain readings in either RPM, 
meters, meters/min in metric models or 

RPM, feet and feet/min in imperial models. 
During testing, the unit automatically saves 

maximum, minimum and last recorded val-
ues, and up to 96 logged data readings. The compact, lightweight 
tachometer comes standard with 3 AAA batteries, a protective car-
rying case, and several contact adapters and contact wheel. Paul N. 
Gardner Company, Inc. www.gardco.com, 954-946-9454
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Centrisart®. 
The silent centrifuge family.
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The Craigslist 
and Travelocity 
of Science

T
he cost and complexity of science and technology equipment 
have grown faster than science funding, and research has 
become so specialized that a gap has grown between the ex-
periments scientists would like to do and the ones they can do.

In a market where the latest version of “next generation sequenc-
ing” equipment approaches $1 million and is replaced as often as 
the iPhone, scientists struggle to afford equipment and maintain 
the scientifi c expertise for emerging technologies.
    Yet, to perform top-quality, cost-effective research, scientists 
need these technologies and the technical knowledge of experts 
to run them. When money is tight, where can scientists turn for 
the tools they need to complete their projects?

Sharing resources

An early solution to this problem was to create what the 
academic world calls “resource labs” that specialize in one or 
more specifi c types of experiments (e.g., genomics, cell culture, 
proteomics). Researchers can then order and pay for that type 
of experiment from the resource lab instead of doing it on their 
own—much like contract research organizations. 

By focusing on one area of science, resource labs become the ex-
perts in that area and do the experiments better, faster and cheaper 
than most scientists could do in their own labs. Scientists no longer 
stumble through failed experiments trying to learn a new tech-
nique when a resource lab can do it correctly from the start.

The pooled funds from many research projects allow resource 
labs to buy better and faster equipment than any individual sci-
entist can afford. This provides more researchers access to better 
technology at lower costs, which also saves taxpayers money 
since many grants are government-backed.

I run a resource lab at Georgetown University. We have state-of-
the-art expensive equipment to detect biomarkers in tissues and ex-
pertly trained scientists to operate it. But sometimes we have unused 
capacity: when scientifi c funding slows, or when my equipment has 
downtime between projects, my lab either loses money or misses an 
opportunity to generate revenue to support itself or invest in new 
technology. At the same time, there are researchers out there who 
could use my equipment, if only they knew it was available.

A scientifi c Craigslist

This is a common paradox, with several efforts under way to 
address it. For example, MIT has created several “remote online 
laboratories” running experiments that can be controlled via the 
Internet to help enrich teaching in places that can’t afford ad-
vanced equipment. Harvard’s eagle-i system is a directory where 
researchers can list information, data and equipment they are 
willing to share with others—including cell lines, research mice 

and equipment. 
In 2011, Elizabeth Iorns, a breast cancer researcher, developed a 

mouse model to study how breast cancer spreads, but her institution 
didn’t have the equipment to fi nish one part of her study. My re-
source lab could have completed the project, but despite signifi cant 
searching, Iorns did not have an effective way to fi nd labs like mine.

Actively connecting scientists with resource labs, and helping 
resource labs keep their equipment optimally busy, is a model 
Iorns and cofounder Dan Knox have developed into a business, 
called Science Exchange. A little bit Craigslist and Travelocity for 
science rolled into one, Science Exchange provides scientists and 
expert resource labs a way to fi nd each other to keep research 
progressing.

I signed onto Science Exchange soon after it went live and 
Iorns immediately sent her project to my lab. We completed the 
project quickly, resulting in the fi rst peer-reviewed publication 
made possible through Science Exchange.

Opening doors

These newfound collaborations improve scholarship. Start-
ing with that fi rst project together, Iorns and I have developed 
a collaboration that has resulted in multiple published papers. 
That boosts both our careers, and, more importantly, furthers 
scholarship and learning.

These collaborations also improve science education. Berna-
dette Connors is an associate professor of biology at Dominican 
College, an undergraduate college serving lower-income students. 
The college seeks to teach advanced techniques, but lacks funds 
to buy the most recent lab equipment.

When teaching a modern technique (RNA sequencing), Con-
nors used Science Exchange to fi nd a resource lab to generate 
data for her classes to use. And when a student collected water 
samples from a polluted local watershed, Connors used Science 
Exchange to fi nd a lab to do meta-genomic sequencing in search 
of clues to the contamination’s source.

Beyond academic research, eight of the 10 top pharmaceutical 
companies use Science Exchange to outsource experiments. In the 
past year, Science Exchange has seen use rise 500 percent. 

When researchers and teachers are less restricted by their own 
institutions’ resources, doors open to advanced experiments, new 
collaborations and top-quality science. Sharing our limited resources 
more effi ciently and more widely improves science itself.  

Deborah Berry

Assistant Professor and Co-Director of the 

Histopathology and Tissue Shared Resource, 

Georgetown University

Lab Advisory Board Member, Science Exchange
dlb82@georgetown.edu

www.scienceexchange.com

Editor’s Note: We invite you to submit your personal commentaries 
to Last Word on topics that impact your work and affect the 
overall industry. Please send your commentaries and suggested 
topics to Michelle Taylor, Editor-in-Chief, at michelle.taylor@
advantagemedia.com.        
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