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editor’s note

In college in the mid-seventies, I met someone who told me his aca-
demic field of  study was “systems.” I remember having no clue as to 
what that meant. After graduating, I worked in UC Berkeley’s electrical 
engineering and computer science department as a technical writer. 
One day, a grad student showed me a very early prototype of  a graphi-
cal user interface, which was an astonishing leap from the clunky typing 
systems then in use. The distance we’ve come since those early days and 
the rate at which computer technology advances continues to astonish.

This month’s issue looks at a number of  technology developments 
having an ever greater impact on scientific research. The first is the 
increased use of  apps. Our cover story, “A Lab App for That,” discusses 
not only those apps developed by instrument vendors, but also those 
designed for management and purchasing support. Author John Joyce 
also discusses some ethical considerations when using apps, such as 
“the concept of  ‘bring your own device’ (BYOD), which can cut several 
ways.” Turn to page 10 to learn more.

Because of  the steady advances in information technology, the depen-
dence of  research labs on their IT departments grows. “Once upon a 
time, lab management’s purchase of  technology depended solely on the 
needs of  the scientific work; now an additional set of  issues has come 
into play. As laboratory work becomes more technologically sophisti-
cated, the decision process for new purchases brings in a wider range 
of  concerns and considerations,” says Joe Liscouski  in this month’s 
“Finding a Middle Ground.” Turn to page 26 to learn how get the  
most from this important and necessary relationship. 

Another situation in which labs and IT departments must work 
together is when mergers and acquisitions or competitor consolidation 
require remote or digital collaboration between research entities. In this 
month’s, “The Challenges of  ‘Digital Collaboration,” (page 30), author 
Andrew Anderson says, “In order to address some of  the scientific 
collaboration challenges presented by externalization and consolidation, 
thought leaders in informatics are considering new governance models 
for instrument-derived laboratory data.”

What discussion of  computer technology in the lab would be complete 
without including “big data?” “Big data are escalating in value in the 
laboratory, as they have in a variety of  other business enterprises that 
rely on effective generation and management of  their data assets,” says 
Bernard Tulsi in this month’s “Big Data Mining,” (page 22). As for the 
problem of  making sense of  the enormous data sets, the hope is that 
better statistical and computational methodologies and powerful algo-
rithms will make it possible to do more with what’s collected. 

Suffice it to say, all of  these “systems” are here to stay. Maybe a box of  
donuts for your favorite “IT team” might be in order.

Best,

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

Pamela Ahlberg
Editor-in-Chief

tech savvy
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O ver the past few years, the May issue of  Lab 
Manager has featured a look at some of  the 
apps available for use in the laboratory, whether 

they are running on a smartphone, tablet, or the web. 
This year, we are broadening the focus to include not 
only specialty applications from instrument vendors 
but also more general applications that are useful in the 
laboratory, no matter what its type. Some are useful for 
management and purchasing support, but most are apps 
you can provide to make your analysts and support team 
more productive.

Whether created by vendors to support their instru-
ments or products, created by independent organizations, 
or programmed in-house, most apps can be assigned to 
one of  the following categories:

•  Product Selection

•  Product Control

•  Continuing Education/Reference Data

•  General Function Support

While there are many 
potential ways of  group-
ing applications, this one 
is fairly straightforward 
and relatively self-ex-

planatory, but feel free to use alternate systems if  they 
map better to your lab.

Product Selection includes apps that are designed to 
help you select the most appropriate product for your 

laboratory. The caveat here is that most of  these types 
of  apps are designed to help you select between prod-
ucts produced by a single vendor. As long as you keep 
that in mind, unless your purchasing regulations restrict 
you to a single vendor anyway, these can be very helpful.

The ChemSearch app from Thermo 
Fisher Scientific, while technically a 
product selection app, is actually a portal 
into the catalog of  Acros Organics fine 
chemicals. This app allows the user to 

draw a chemical structure and search by that, as well as 
by name, molecular formula, item number, CAS registry 
number, or keyword.

Thermo Fisher Scientific’s Nalgene 
Container Selection Guide allows your 
staff  to simply select the container’s key 
criteria, and the app returns the most 
suitable container for the application. To 

further simplify ordering, it also returns the container’s 
part number and specifications.

Product Control has apps designed for the direct control of  
instruments and the collection of  data. While they are most 
commonly developed by the instrument vendor to make 
their product more attractive, you will occasionally find some 
developed by third parties.

The Hanna Lab App, from Hanna Instruments, Inc., 
allows you to use your iPad, iPhone, or iPod touch as a 
full-featured pH meter when linked to a Bluetooth-en-

a lab app for that

A Lab App  
for That
Not just for gadget gurus any more
by John Joyce, PhD

http://www.labmanager.com
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a lab app for that 

abled Hanna Instruments HALO™ pH probe. This app 
requires iOS 8.0 or later.

The Thermo Scientific™ Smart-Tracker™ is an-
other example of  one type of  these apps. This app is 
used in conjunction with Smart-Tracker devices to 
remotely check the devices’ or samples’ temperature 
and geolocation. This could be quite valuable for 
high-priority samples that must be maintained below 
a specified temperature.

For laboratories with Agilent ICP-MS 
systems running MassHunter 4.1 or later 
software, the Agilent Technologies ICP-
MS mobile app is ideal. This app not 
only allows you to check the instrument 

and run status remotely, but it also allows you to remote-
ly alter the run conditions, all through your smartphone 
or tablet.

On a slightly different tack, the DuPont Diagnostics 
section of  DuPont Nutrition & Health features the 
DuPont BaxApp. This app enables users of  the Du-
Pont BAX® System to open software files sent to them 
via emails or posted on cloud storage services. This 
allows them to review the status of  their food pathogen 
testing without the need to access a computer on their 
internal network.

Continuing Education/
Reference Data includes 
apps that can be subcat-
egorized as applications 
that are either used 

to train personnel in the appropriate use of  analytical 
techniques or to provide reference information for use in 
calculations and comparisons. While many organizations 
emphasize continuing education in their hiring, the bud-
getary realities of  a given department frequently mean 
that you are limited in what you can actually provide. 

Distributing the appropriate continuing education apps 
to your analysts provides one way to enhance the train-
ing that your limited budget provides. Keep in mind that 
these are suggested as additions, not as excuses to cut 
whatever continuing education you currently provide.

An example of  the former type of  app 
is TA ANALYSIS from Mettler-Toledo 
International Inc. This app allows those us-
ing thermal analyzers from Mettler-Tole-
do to access application methods published 

by Mettler-Toldeo, as well as reference data from a variety 
of  thermal analysis tables, and to access their library of  
web-based seminars.

Another example is the Chromatog-
raphy/Sample Prep App from Ad-
vanstar Communications, Inc., pub-
lishers of  LCGC. This app, which is 
also available as a PDF file, provides 

an indispensable terminology guide covering liquid 
chromatography (LC), gas chromatography (GC), 
and sample preparation. 

Going beyond the terminology, additional educational 
apps in the field of  chromatography include the HPLC 
Simulator Free, provided by the regents of  the University 
of  Minnesota, and the HPLC Troubleshooting app from 
Bikul Koirala. The former app allows users to modify a 
wide range of  chromatographic parameters and observe 
their effect on a simulated chromatogram. Adjustable 
parameters include the selection of  isocratic and gradient 
elution modes, temperature, flow rate, injection volume, 
etc. The latter app is designed for users new to HPLC to 
assist them in troubleshooting basic issues.

An example of  the latter type of  app is TA Properties 
from Mettler-Toledo International Inc., as well as their 
Mettler-Toledo Library app, which provides access to a 
wide range of  information available from Mettler-Tole-
do. Included in this library are a variety of  Mettler-To-
ledo white papers, videos, webinars, and regulatory 
compliance and quality control information.

General Function Support includes apps 
that don’t supply a specific analytical 
function but provide more general sup-
port, such as calculation support, whether 
for setup or analysis, remote access, or 

safety functions. A good example of  this type of  app is a 
scientific calculator. 

“As long as each app has been 
validated, it seems wiser to allow 
an analyst to use the type he or 
she is most comfortable with.”

http://www.labmanager.com


Just Prove it.  
Spectroquant® Prove
Simplify water analysis with a new class of spectrophotometers 

Our goal was to build the perfect tool for water analysis. One that unites the simplicity  
you want with the security you need, and durability you expect. Spectroquant® Prove  
delivers all these and more. Its intuitive controls, and our popular Spectroquant® test kits 
make analysis smoother than ever. Spectroquant® Prove. It just makes your work flow. 

www.just-prove-it.com
EMD Millipore, the M logo and Spectroquant are  
trademarks of Merck KGaA, Darmstadt, Germany.  
© 2015 Merck KGaA, Darmstadt, Germany. All rights reserved.

EMD Millipore Corp. is a subsidiary of  
Merck KGaA, Darmstadt, Germany

MERC150152_ad_emd_spectroquant_prove_210x297_3.indd   1 26.06.15   14:29

a lab app for that 

http://www.just-prove-it.com


Trust PURELAB® Flex

Pure water expert.

ELGA. Our innovation. Your choice.

ELGA is part of the world’s leading water services company Veolia.

(877) 315-3542
elga.usa@veolia.com

ELGA, your lab partner.

- Superior quality and design

- Reliable components with

- Over 75 years of experience

water purification

For more information on the Flex 
and other ELGA products, visit 
elgalabwater.com.

dedicated exclusively to

easy access

My personal preference is for RealCalc Plus from 
Quartic Software, but there are many others. For this 
type of  app, you could standardize to a particular one, 
but I think this is one area where it is more reasonable 
for your personnel to use their personal preference. 
Depending on their background, they might be more 
comfortable with a standard algebraic calculator, such 
as one of  those pioneered by Texas Instruments; 
others might prefer the reverse Polish notation (RPN) 
calculators, such as those pioneered by Hewlett-Pack-
ard. As long as each app has been validated, it seems 
wiser to allow an analyst to use the type he or she is 
most comfortable with, as this will lead to fewer mis-
takes. If  you want to be inundated with options, run a 
search for “scientific calculator” in either Google Play 
or the Apple App Store. Having a calculator avail-
able in this day and age may sometimes seem a little 
archaic, but they are still necessary for calculating 
the concentration of  standard solutions, estimating a 
component’s retention time, or manually checking an 
automatically calculated result.

Beyond calculators, there is no reason 
you can’t use smart devices to write 
full reports, SOPs, or any other type 
of  document. Even if  your organiza-
tion has standardized to the Micro-

soft Word document format, there are many office 
suites for smartphones and tablets that can generate 
Word-compatible files. A number of  these are free; 
some are available at a low cost. I personally like 
Office: TextMaker Mobile from SoftMaker Software 
GmbH because of  the greater flexibility it seems to 
have. Tablet users might prefer their TextMaker HD 
product, which is optimized for the larger screen and 
includes additional features.

Once users start creating documents on their smart 
devices, they will want to print them as well. Lack of  this 
capability was a failing of  early versions of  Android, but 
between its evolution and the apps currently available, 
this issue has been resolved as well. The apps of  choice 
will depend on the brand of  printers that your organi-
zation is using. In many instances, these will likely be 
Hewlett-Packard printers, in which case I’ve found one 
of  the more useful apps to be their All-in-One Remote. 
This app allows you to print over a Wi-Fi network or 
directly to a Wi-Fi-enabled printer. Features include 
the ability to monitor printer consumables, “scan” in 

a lab app for that 
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documents via your smart device’s camera, and scan 
directly from multifunction printers. For more complex 
sets of  printers, HP’s HP ePrint app allows you to print to 
many printer types over a Wi-Fi network or via e-mail to 
ePrint-enabled devices.

Of  course, not everyone uses HP printers, but al-
most all printer manufacturers have their own app for 
printer support. Apps are available for Canon, Epson, 
Brother, Samsung, Lexmark, Kodak, Kyocera, Ricoh, 
Xerox, etc. Even the paper companies are getting into 
the act, with Print Hammermill from Aftograf  LLC, 
which supports a variety of  Epson, Canon, Samsung, 
and Xerox printers. You may discover that users must 
install more than one printing app to handle all of  
their printing requirements.

A more interesting type of  support 
app is one that allows remote access 
to your instrument. I found the app 
TeamViewer for Remote Control to 
be a lifesaver in terms of  providing 

remote support, as it allows you to remotely access and 
control Windows, Mac, and Linux systems. The fact 
that it also allows you to access and control PC-based 
instruments is just a bonus. TeamViewer for Remote 
Control is only one of  a family of  TeamViewer prod-
ucts optimized for different roles. One advantage of  
this app is that it works using standard web protocols 
and ports, so most firewalls cannot detect or block it.

For other types of  work, I’ve found Par-
allels Client from Parallels IP Holdings 
GmbH to be incredibly convenient and 
much friendlier to use than Microsoft’s 
tools. It allows users to access termi-

nal server/RD session host and Windows PC host. An 
added benefit is that if  your organization has invested 
in Parallels Remote Application Server, you can pub-
lish virtual Windows applications and access them for 
up to 60 percent less than by using Citrix XenApp and 
XenDesktop.

a lab app for that 

“A more interesting type of support 
app is one that allows remote 
access to your instrument.”
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a lab app for that 

Ethics
When deciding how to implement apps in your work 

environment, it is important that you give some thought to 
the ethics of  it. Note: there is nothing unethical about using 
apps, as long as you comply with all licensing, which may or 
may not include a monetary payment. The ethical question 
that I am referring to is the concept of  “bring your own 
device” (BYOD)1, which can cut several ways.

There are many concerns regarding this concept, some 
pro, some con. One concern is data security, so IT will 
likely want to install monitoring software on a user’s device. 
What happens if  the user doesn’t want IT monitoring what 
he or she does? Can the user be fired? If  you implement a 
mandatory BYOD policy, how is it handled? What happens 
if  the user/employee doesn’t want to use his or her device 
for corporate activities? While usually newer devices have 
more memory, how do you justify installing organizational 
apps on a device when it is still so easy for a user to fill the 
memory with his or her own apps?

In many instances, employees might prefer to use their 
own devices, but the strings attached can be tricky and also 
put the organization at risk. It is very easy for monitoring 
programs to be abused; in that case, how is that invasion of  
privacy handled? If  the organization issues smart devices to 
its employees, how do you handle the reaction from those 
who object to having to carry two devices?

It’s a tricky balancing act, but one that is definitely worth 
working out, as the advantages of  using apps are too im-
portant to ignore.

References:
1. CIO Staff. All About BYOD. CIO (2014). Available  

at http://www.cio.com/article/2396336/byod/ 
all-about-byod.html. (Accessed March 20, 2016)

Dr. John Joyce is a laboratory informatics architect based in 
Richmond, VA. His background includes extensive work in instrument 
design and automation for industry, as well as engineering the data 
flows from instruments to and between data systems. He can be reached 
via email at jrj_sci@yahoo.com or by phone at 804-601-0211.

“There is nothing unethical about 
using apps, as long as you comply 
with all licensing.”

Working with IT
Operations in most modern labs 

are so dependent on computers 

that if the computers go down, 

the workflow stops. As most IT 

groups are as overworked as the 

lab’s staff, it is definitely worth 

developing a good relationship 

with the IT group. While this might 

not result in the underlying prob-

lem being corrected any faster, it 

usually makes the IT group more 

understanding if you must deviate 

from their standard protocols to 

keep the lab in operation. In the 

end, both groups are there to meet 

the organization’s needs, so in that 

respect an intergroup power strug-

gle damages the organization no 

matter which group “wins.”

http://www.labmanager.com
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a lab app for that 

VALIDATION OF 
ANALYTICAL METHODS

In July 2015, the  FDA released new 
comprehensive guidance for vali-
dation of  analytical methods. The 

guidance applies the modern integrat-
ed lifecycle approach with related new 
requirements for using quality-by-de-
sign components, risk assessment, 
design space, and continuous improve-
ment. The guidance will significantly 
change the way FDA regulated meth-
ods will be developed, validated, and 
used. In addition to changes to method 
scopes and lengths, the guidance also 
includes new sections, and revisions 
to essential information, reference 
standards, re-validation, and method 
development. 

Scope and content of  
the guidance

Unlike the 2000 version, the 
revision extends its scope to in-
clude biologics. That means that 
the guideline’s requirements apply 
to new drug applications (NDAs), 
abbreviated new drug applica-
tions (ANDAs), biologics license 
applications (BLAs), and related 
variation applications, as well as to 
Type II Drug Master Files. Inves-
tigational new drug applications 
(INDs) are not included in the 
scope of  the document. 

Lifecycle management of 
analytical procedures

According to the new guidance, 
analytical methods should be 
reviewed during the lifecycle of  
a product as revalidation may be 
indicated should a process param-
eter drift or be redefined. Further, 
the guidance recommends that the 
method be studied over time; spe-
cifically “Trend analysis on method 
performance should be performed at 
regular intervals to evaluate the need 
to optimize the analytical procedure 
or to revalidate all or a part of  the 
analytical procedure.”

Analytical method  
transfer studies

A final key point concerns the 
transfer of  methods between labora-
tories. In these situations, to evaluate 
accuracy and precision, the guidance 

suggests that a sufficient number of  
representative samples are used by 
both the originating and receiving 
laboratories to perform comparative 
studies. Further, any inter-laboratory 
variability should be noted

Essential to establishing the suit-
ability of  the method is to demon-
strate that the method can detect 
changes in a quality attribute. One 
common approach is to challenge 
the method by using samples spiked 
with target analytes and various 
interferences. Further, you may add 
samples that have undergone various 
laboratory stress conditions; and 
product samples that are either aged 
naturally of  which have been stored 
under accelerated temperature and 
humidity conditions.

Ludwig Huber, PhD, is a director at 
Labcompliance and  editor of  www.lab-
compliance.com, the global online resource 
for validation and compliance. He is 
the author of  the books “Validation and 
Qualification in Analytical Laboratories”  
and “Validation of  Computerized Ana-
lytical and Networked Systems”. He has 
given multiple presentations mainly on 
GLP/GMP, 21 CFR Part 11, and vali-
dation around the world. For more infor-
mation, please visit Dr. Huber’s website  
www.ludwig-huber.com

Ludwig Huber, PhD

lab manager academy

Be sure to attend Ludwig Huber’s Lab Manager Academy webinar, “Understanding 
the Final FDA Guidance for Validation of Analytical Methods” on June 8, or after-
ward at www.labmanager.com/FDA-guidance to watch the archived video.

“The guidance will 
significantly change 
the way FDA regulated 
methods will be 
developed, validated, 
and used.”

http://www.labmanager.com/FDA-guidance
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labs less ordinary

Even if  an entire species is lost, the Frozen Zoo at the 
San Diego Zoo’s Institute for Conservation Research 
provides hope it can still be saved. The Frozen Zoo® 

is the largest, most diverse collection of  cell lines in the 
world, with cell lines from nearly 1,000 species of  mam-
mals, birds, reptiles, and amphibians providing a critical 
resource for conservation efforts worldwide. 

To generate those cell lines, the zoo collects skin or 
other tissue samples from rare and endangered animals, 
either after the animal has died or during a scheduled vet 
exam. “From those tissues, we establish living fibroblast 
cells and then we grow them to a sufficient quantity and 
freeze multiple vials in the Frozen Zoo,” explains Marlys 
Houck, a senior researcher who oversees the Frozen 
Zoo’s tissue culture group.

Later, researchers will thaw one of  the vials for 
karyotyping, as a quality control measure to check that 
submitted samples really are the species and sex the 
submitter said they were. “Sometimes with all these dif-
ferent animals and because we get samples from different 
zoos, it’s possible that they could have misidentified the 
species or the sex,” Houck says. 

As one can imagine, just trying to save as many ani-
mals as possible is the Frozen Zoo’s biggest challenge.

“Because we’re one of  the only groups that does this, 
we feel a big responsibility to save everything, especially 
if  it has died, because it’s the last chance to get a sample 
from that animal,” Houck says, adding that most cell 
lines grow in about three to five weeks, except for am-
phibian cultures, which take three to 15 months. Finding 
the time to culture those cells and making sure they have 
the optimal conditions to do so—all with a small staff—
are also challenges. 

Houck says an important part of  dealing with those 
challenges is prioritizing which samples they grow.

“We just have to be very selective and take on the ones 
that are either underrepresented in the Frozen Zoo or 
that there may never be a chance to get again,” she says. 
“It’s impossible to predict what species will be in decline 
next, so we’re just trying to save it all.”

The majority of  their focus is on species already in 
the United States, whether in zoos or in the wild, as it’s 
difficult to collect samples outside of  the country due 
to permit issues and the need for samples to be fresh, 
Houck says. However, she adds that they do teach sample 
collection methods outside the United States.

“We’ve had some courses where we’re teaching our 
methods to scientists around the world so that they can 
try to establish similar Frozen Zoo-like collections in 
their countries using our methods and then they can do 
it on-site in their biodiversity hotspot areas,” she says. 

THE  
FROZEN ZOO
FREEZING FOR THE FUTURE 
Rachel Muenz

“Because we’re one of the only 
groups that does this, we feel a big 
responsibility to save everything.”

1. Cell lines are stored in vials, submerged in liquid  
nitrogen, in San Diego Zoo Global’s Frozen Zoo.  
[Photo credit: San Diego Zoo Global]

1. 
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However, sometimes there are situations where Frozen 
Zoo staff  need to get on a plane quickly. In 2012, Lonesome 
George, the last Pinta Island tortoise, died of  old age in his 
enclosure at the Tortoise Breeding and Rearing Center in 
Puerto Ayora, on Santa Cruz Island in the Galapagos. Staff  
there had refrigerated the body so it was still good for sam-
ples, but as Frozen Zoo staff  tried to talk the Santa Cruz 
staff  through the sample collection process, it became clear 
they didn’t have the proper reagents. “Suddenly we realized 
that if  one of  us didn’t go over there quickly, that was going 
to be the last chance to save cells from him,” Houck says. 
“So we scrambled, and within fewer than 24 hours, two of  
us were on a plane headed for the Galapagos.”

They made it on time to get samples, but because of  
permit issues, those samples had to remain behind. “One 
day we hope to bring them here, but the main point is 
that cells were saved,” Houck says. “If  we didn’t do it 

right then, that would have meant that the last, living 
parts of  Lonesome George were gone.”

Houck adds it’s that aspect—saving species—that 
makes working at the Frozen Zoo so enjoyable:

“There are some challenging days thrown in, but the 
best parts are the constant variety and constant challenge, 
and especially knowing that we’re helping to save species.”

Most recently, the zoo added African penguin and East 
African mud turtle cell lines, and it is culturing cells from 
a second tuatara, a unique reptile native to New Zealand. 
It’s also focusing more on amphibian cell lines, as there 
were only about seven amphibian cell lines cultured in the 
whole world and they’re the most difficult to grow.

“We’ve increased our numbers to about 60 individuals 
now,” Houck says. “But we need to continue because the 
amphibians are really in trouble with chytrid fungus, 
which has led to the decline of  amphibians worldwide.”

labs less ordinary

2. 3. 

5. 6. 
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Another focus is northern white rhinos, as there are only three left in 
the world, though the Frozen Zoo has cell lines from 12 of  them overall, 
and they will be used in a new project that aims to bring the species back. 

If  all goes well, the cell lines in the Frozen Zoo should outlive the  
humans who put them there.

“The cells that we freeze today—if  everything goes right and there’s 
careful curating and nothing goes wrong—should be in the Frozen Zoo 
long after we’re gone,” Houck explains.

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

2. The Frozen Zoo is a collection of tissue 
and genetic material that has been collect-
ed by conservation researchers since it was 
founded in 1972. Frozen viable cell cultures 
from over 10,000 individual animals, com-
prising nearly 1,000 species are included in 
the collection. [All photos by: San Diego Zoo 
Global] 3. The genetics team in the Frozen 
Zoo: Leona Chemnick, researcher;  Marlys 
Houck, researcher; and Dr. Oliver Ryder, 
director of genetics.  4. Researchers Suellen 
Charter (front) and Marlys Houck (back) 
capturing images of chromosomes and 
karyotyping in the lab at the San Diego Zoo 
Institute for Conservation Research, home to 
the Frozen Zoo.  5. Staff work in the tissue 
culture lab, performing daily processes for 
growing cells to add to the Frozen Zoo. 
Front to back: Kristen Watts, Suellen Char-
ter, Marlys Houck, Julie Fronczek.  6. Julie 
Fronczek, senior research technician, San 
Diego Zoo Global, prepares chromosome 
slides for karyotyping one of the cells lines 
in the Frozen Zoo.  7. Marlys Houck, re-
searcher, San Diego Zoo Global, adds a cell 
line to the Frozen Zoo. 

labs less ordinary
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Not so long ago, the power and promise of  big 
data appeared to reside in three dimensions—the 
volume, velocity, and variety of  available sources. 

While size, speed, and range remain key attributes, “The 
big data revolution is that now we can do something with 
the data,” Harvard’s Weatherhead Professor Gary King 
told writer Jonathan Shaw for a 2014 Harvard Magazine 
article, “Why Big Data Is a Big Deal.” 

This new ability to “do something with the data” is 
not driven by size but by analytical capabilities—better 
statistical and computational meth-
odologies and powerful algorithms, 
according to King. The increasing 
use of  machine learning tools for 
handling, mining, and making sense 
of  data is driving this process even 
faster. In its literature, SAS, a global 
supplier of  advanced analytics 
tools, characterizes machine learn-
ing as “a method of  data analysis 
that automates analytical model 
building.” This means that machine 
learning uses “algorithms that 
iteratively learn from data” enabling computer systems to 
“find hidden insights without being explicitly programmed 
where to look.”

Big data are escalating in value in the laboratory, as they 
have in a variety of  other business enterprises that rely on 
effective generation and management of  their data assets. 
Clinical laboratories have long been valuable generators 
and repositories of  healthcare data. Speaking at Stanford 
University’s 2015 Big Data and Biomedicine Conference, 
Rob Merkel, healthcare and life sciences leader with IBM 
Watson Group, pointed to two approaches the group uses 
for gathering appropriate  

information—knowledge- and data-driven. The knowl-
edge-driven side is based on 700,000 new scientific articles 
per year and data from 180,000 clinical studies—all 
strongly tied to clinical laboratories. On the data-driven 
side, he noted that on average 400 gigabytes are generated 
during an individual’s lifetime, plus about 6 gigabytes of  
genomics data—all solidly linked to clinical labs.

Jarrad Hampton-Marcell, research coordinator at 
Argonne National Laboratory, says that while he and his 
colleagues do not regularly use the term, big data are 

involved in many aspects of  their 
work because they have to mine 
and manage a tremendous amount 
of  data on a regular basis. His work 
entails collaborating with world-
wide consortiums such as the Earth 
Microbiome Project, which focuses 
on DNA extraction associated 
with microbial ecology to develop 
standardized methodologies and 
pipelines. These projects, which in-
corporate more than 10,000 studies 
and 100,000 collaborators, facilitate 

the comparison of  microbiome data across numerous 
geographic regions to enable better understanding of  bio-
logical processes in different environments. “Our lab alone 
processes about 20,000 samples a year,” he says.

While this research examines the genomics of  individu-
al or communities of  organisms, it also examines envi-
ronmental linkages—broader interactions and relation-
ships by modeling possible responses by organisms and 
their communities to changes in prevailing conditions. 
He says that with the aid of  powerful sequencers and 
supercomputers, “What we essentially do is next-gener-
ation sequencing that allows us to look at every organism 

business management

BIG DATA 
MINING 
NEW ANALYTICAL AND COMPUTING 
TOOLS ALLOW RESEARCHERS TO 
MAKE BETTER SENSE OF THE DATA 
by Bernard Tulsi

“This new ability to ‘do 
something with the 
data’ is not driven by 
size but by analytical 

capabilities.”
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within an environment and look not only at structure and 
function but also at relationships to different contextual 
markers.” 

He says that today’s powerful sequencers generate data 
that are transferred to supercomputers that run large algo-
rithms capable of  handling tens to hundreds of  millions 
of  data points. “This enables us to not only move fast but 
also accurately as well.”

Prior to these advances, researchers were not only aware 
of  the issues but were also quite capable of  develop-
ing research questions around them. Hampton-Marcell 
notes, however, that they did not have the technologies to 
conduct the analyses, which imposed severe limitations. 
Still, there are inherent challenges. Big data analyses are 
not typically controlled experiments, and this introduces 
limitations and challenges around the ability to control for 
variations and potential confounders and in adjusting for 
their impact on results.

To be sure, the advent of  supercomputing power is 
providing powerful solutions. “It used to be true that you 
couldn’t possibly look at all the data, so it was necessary to 
come up with some form of  statistical sampling that was 
representative of  the whole population of  data and do 
calculations against that,” says Trish Meek, chief  strategist 
for informatics and chromatography solutions at Thermo 
Fisher Scientific.

“With the availability of  supercomputing power, you 
don’t have to take a subset of  the data anymore—you truly 
can mine and use all of  the information you have,” she 
says. Meek says that customers really became interested 
in this ability to use all their data for research and decision 
processes during the past five or six years. 

She notes that within the past few years the concerns in 
labs have shifted from finding and fixing current problems 
in the lab to trying to detect potential future problems and 
taking steps to avoid them. “That’s where the focus is now. 
Not ‘How do I stop and recall a bad product?’ but ‘How do 
I stop a bad product in the first place?’”

“Our customers are looking at a few things to accom-
plish that,” she says. First, labs are doing a much better 
job of  connecting all their systems. To ensure informed 
decisions, there has to be a connected flow of  information 

throughout the enterprise from simple devices like balanc-
es to more complex instruments like chromatography 
systems, she says. 

She points out that it is better recognized now that 
manual pockets of  information in silos, which are not us-
ing tools like IBM Watson at a higher level, are excluding 
information and hampering the ability to use all available 
information in the service of  the laboratory. “That is the 
biggest change we are seeing.”

In addition, Meek says, that may be true of  Ther-
mo Fisher’s customers that are choosing to utilize tools 
outside the laboratory. They have an IT department that 
focuses on analytics that pulls in data from the lab, from 
the manufacturing environment, from the ERP systems, 
and from the LIMS, so they are able to look at data across 
all areas, she says. “The key, however is that the LIMS pro-
vides the ability to pull all the lab data into one location. 
So that’s one system that they need to hit to get all the 
information they need for laboratory answers,” she says. 

Andy Walker, principal engineer, National Renew-
able Energy Laboratory (NREL), is engaged with the 
Renewable Energy Optimization (REopt, which was 
initiated in 2007 as REO) that seeks to automate the 
identification of  cost-effective renewable energy proj-
ects. “The objective of  REopt is to minimize life cycle 
cost of  projects,” he says. 

He notes that the typical constraints in renewable 
energy projects may include stipulations such as the need 
to include 30 percent renewable electricity, 20 percent 
carbon reduction (the goal of  many corporations), net 
zero energy, land use limits, and initial cost limits among 
others. “The constraints are the fun part, because con-
straints shape the problem and the resulting recommenda-
tions,” he says. 

Walker says, “We define big data as a structured data-
base approach to collecting, validating, curating, querying, 
visualizing, and making available for sharing tremendous 
amounts of  information. 

REopt taps into available data on resources (amount 
of  solar, wind, and biomass resources available at each 
location in the United States and at many international 
locations), utility data (residential, commercial and in-
dustrial utility rates, policies regarding net metering, and 
interconnection of  distributed generation), cost adjust-
ment factors, and arrangement of  available incentives, 
says Walker.

“All of  this relies on the geospatial information systems 
that the NREL maintains and uses to make site-specific 
data available to the industry and the public. The required 

“Labs are doing a much better job 
of connecting all their systems.”
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information from our customers, such as the 
amount of  different fuels and electricity used 
at each site, available land area, among others, 
also depends on big data if  we are examining 
a large number of  sites,” he says. 

Reflecting on these advances over tra-
ditional approaches, Walker says, “Enter-
prise-wide planning projects used to be 
prohibitively expensive and time-consuming 
before the availability of  big data. When 
we were only examining renewable energy 
measures at a single site, it was feasible to do 
it with existing tools. But it requires a big data 
approach to find the optimal combination out 
of  all the possible permutations of  multiple 
projects at multiple sites for an agency or 
corporation that operates a whole system of  
real property. 

“For example, we recently were able to de-
liver recommended sizes for photovoltaic and 
wind energy projects and other details such as 
energy, cost, and carbon savings for each one 
of  over 44,000 cell phone towers operated 
by the country’s leading telecommunications 
companies. Without big data and our automat-
ed approach, that would have taken us about 
120 years the way we used to do it. But with 
automated calculations and readily available 
big data, it took three months to deliver the 
results, and the company is now entering a 
pilot to begin implementing the cost-effective 
projects that the study identified.”

Turning to technology questions, Walker 
noted, “I invented REO in 2007 based on a 
‘search’ approach—an evolutionary algo-
rithm to search the entire domain and then a 
gradient-reduction algorithm to fine-tune to 
the optimum. 

“Subsequently, my colleague Travis 
Simpkins and our team coded REopt, which 
is based instead on a mixed integer linear pro-
gramming algorithm to deliver optimal recom-
mendations. REopt is a time-series calculation, 
which allows high-resolution time-series 
analysis, and enables a detailed treatment 
of  storage (batteries), which is of  increasing 
importance as the cost of  storage decreases 
and the penetration of  intermittent renewable 
energy generation increases,” he says.

Walker says that the application of  big data to the renewable en-
ergy industry is “poised to explode.” He explains, “We use big data 
to identify cost effective projects but there is tremendous opportu-
nity around the way assets are operated and managed after they are 
installed. Significant detail is required to keep increasing the amount 
of  distributed renewable energy on the utility system and big data 
is the key to that. 

“There will be an evolution of  renewable energy systems from 
those that passively deliver renewable energy whenever it is avail-
able to those that actively modulate their output depending on the 
needs of  the larger system and the value of  the power. 

“There is also a market for the ancillary services that renewable ener-
gy systems can deliver such as reactive power (kVAR), voltage support, 
frequency support, and ultimately reliability of  the entire system. 

“Sophisticated controls will involve forecasts of  the solar and 
wind resource (weather), forecasts of  load requirements, and 
dispatch of  storage (batteries). This will all require very detailed, 
high- resolution, time-series data enabled by advances in big data,” 
says Walker.

Bernard Tulsi is a freelance writer based in Newark, Delaware. He may 
be contacted by email at btulsi@comcast.net or by phone at 302-266-6420.
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T hose who attended IQPC’s 14th Annual Labora-
tory Informatics Conference (September 2015, 
Brussels) had an opportunity to see two sides of  

the integration of  laboratory data/information with 
corporate systems: the use of  information technology 
within the lab and the use of  lab data/information 
along with data and information collected from other 
sources merged into “big data” data sets. That opportu-
nity was the result of  a parallel conference on big data 
in the pharmaceutical industry. One observation, which 
shouldn’t be a surprise to anyone, is that the use of  in-
formation technology in the laboratory is changing the 
lab’s role within organizations. In some cases—start-
ups, for example—the lab is the organization; in others, 
it is a place where data and 
information are produced 
to drive corporate decisions 
on the progress of  research 
programs, providing physical 
and analytical test results that 
answer questions about ma-
terials, determine the quality 
of  products, and monitor 
production processes.

The movement away from 
paper-based data and in-
formation management to electronic integration has 
opened the door to better communication between the 
lab and the corporate mainstream. The benefits of  that 
communication include a better understanding of  the 
value of  lab work to the larger organization and an 
improved ability to work with lab data in conjunction 
with other data streams. The potential downside is that 

lab systems no longer operate in an isolated infor-
mation bubble. Once upon a time, lab management’s 
purchase of  technology depended solely on the needs 
of  the scientific work; now an additional set of  issues 
has come into play. As laboratory work becomes more 
technologically sophisticated, the decision process for 
new purchases brings in a wider range of  concerns and 
considerations.

The impact of organizational integration on the 
purchase of laboratory systems

The use of  digital technology in the laboratory has 
changed the way products are specified and purchased. 
Science-based tools (pH meters, balances, instruments, 

etc.) were, and are, purchased 
without outside support even 
if  they have digital com-
ponents. Digital informat-
ics-based systems are different 
because they provide solutions 
to laboratory problems that 
bring in layers of  technol-
ogy and considerations that 
lie outside traditional, sci-
ence-based work. 

Traditional education programs don’t prepare lab 
personnel for the tasks and decisions necessary to suc-
cessfully plan and implement informatics systems in a 
corporate environment. 

This has moved from a science-based process to a 
multidisciplinary process of  science, workflow manage-
ment and planning, systems integration, and IT. What 
that means to the lab manager and lab personnel is that 
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a broader range of  expertise needs to be brought in, 
most notably representatives from IT groups and pos-
sibly technology management specialists, people who 
have expertise that bridges the science and IT realms to 
help facilitate the work. The roles of  these groups can 
be seen in the development of  user requirements for 
lab informatics systems.

First and foremost, user requirements documents 
should reflect the lab’s needs and not be limited by 
existing corporate systems. The purpose of  a user 
requirements document is to tell your managers and 
any other groups what problems have presented them-
selves and need to be solved. When these documents 
are drafted, you shouldn’t start your product require-
ments with “We need a LIMS [laboratory information 
management system] or an ELN [electronic laboratory 
notebook].” That statement will focus your thinking 
in one direction or another, and you’ll miss some key 
points; the emphasis should be on functions rather than 

possible solutions—those come later. A number of  
people I’ve spoken to start thinking in terms of  a LIMS 
because they take “laboratory information management 
system” too broadly and literally, when what they need 
is something else entirely. The answer to your product 
needs might be a LIMS or an ELN, a combination of  
those with other products, or a hybrid combination 
of  a LIMS and an ELN, maybe with a side order of  a 
lab execution system or a scientific data management 
system (SDMS). The details of  these technologies are 
available elsewhere. You should become familiar with 
those details so that you can better understand the 
proposals that are being presented and the interplay 
between components if  multiple products are needed; 
these tools will significantly affect your lab’s operations. 
Note: LIMSs tend to dominate routine testing and 
quality control, and ELNs are predominant in research, 
but there are exceptions, so the “obvious choice” may 
not be the best choice for you.
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The basic questions you need to ask are: 

• What issues need to be addressed?

• How do you want your lab to operate? 

• Do you have a plan for your lab’s  
technology use?

• What role do you see the products playing in trans-
forming lab operations?

• What will happen if  the project is a success?

• What will happen if  the project fails?

Developing user requirements is the responsibility 
of  the lab personnel and managers; it is your lab, and 
you are in the best position to determine how it should 
function and to evaluate the tools needed. You may 
want to take advantage of  an independent third party 
to help ask the questions and probe for answers, and 
possibly to guide the process, but the answers have to 
come from you. Unless you are fortunate enough to 
have someone in IT with a lab background and good 
understanding of  how your lab works, this isn’t a place 
where corporate IT fits in yet.

One important item that separates lab work from 
other work in an organization (aside from process 
control in production operations) is the role of  instru-
mentation and communication between instruments 
and informatics systems. If  those connections are going 
to be part of  your requirements, they need to be stated 
early on. There are different ways of  implementing 
instrument-informatics communications, and they 
aren’t all equally appropriate for any given situation. 
One example is bidirectional communication between 
a LIMS or an ELN and a balance or pH meter. The 
process of  using those items with an informatics sys-
tem could require multiple readings and calculations 
(telling the system that an empty sample container has 

been placed on the balance, for example, and then that 
the sample has been placed in the container), with the 
system recording both values and making calculations. 
That kind of  need can dictate connection mechanisms 
that support interactive communication rather than 
simple data transfer. 

All current and planned instrument connections, 
including the type of  communication and use that is 
expected, should be part of  the user requirements. 
Other examples include the exchange of  work lists 
between an informatics system and an instrument-com-
puter combination.

So far everything we’ve discussed affects work and 
systems inside the laboratory. Corporate IT groups will 
have concerns about network traffic, the computers 
being used, and their role in supporting the systems, 
which could be addressed in conjunction with vendor 
support groups. The next step is where corporate IT 
would definitely enter the picture.

Corporate IT is responsible for the overall informa-
tion and communication infrastructure of  the organi-
zation. Your lab is part of  that infrastructure. Corpo-
rate IT is accountable for the networks used, backups 
(both local and online), system maintenance, and, with 
increasing importance, systems security. That work 
may be done by an in-house group or be completely 
or partially handled by an outside organization. Just 
as you may not be educated in the details of  infor-
mation technology, corporate IT may not have been 
exposed to the details of  lab work. You need to find a 
middle ground, either by educating them (give them a 
tour of  the lab, not to impress them but to make them 
comfortable being there) or bringing in someone with 
science and information technology experience to 
bridge that gap. The reason is fairly simple: you need 
them on your side.

Why corporate IT is your friend
The evolution of  information technology has moved 

from having everything nearby in the lab to networked 
systems that might be within a stone’s throw of  your 
lab or in another state or country. Systems such as 
LIMSs, ELNs, and SDMSs have several types of  im-
plementations:

• In the lab, or somewhere close to it, usually in the 
same building. This structure is useful since it  
facilitates connections between instruments and  
data systems.

SKILLS NEEDED TO SUCCESSFULLY 
IMPLEMENT A LABORATORY 
INFORMATICS SYSTEM

Learn what each member of your team will 
need to bring to the table in order to make your 
lab informatics implementation as smooth as 
possible.
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• Campus wide private cloud. If  several 
labs are sharing access to the same 
application software, with either 
shared databases or separate instances 
where your lab is independent of  the 
others, this can reduce costs and make 
support easier. Instrument connec-
tions can be made over networks or 
via local-to-the-lab instrument data 
systems, including SDMSs.

• External cloud systems that are 
hosted on the vendor’s hardware at 
a remote location. These offer low 
start-up costs and get up and running 
quickly, with no support required and 
no hardware installed.

Some product sources may support 
only one of  these implementation 
types; others, such as CORE Informatics 
(www.coreinformatics.com), support all 
three, allowing you to get a fast start and 
migrate from one to another as needs 
dictate.

All of  these will require assistance 
from IT in order to get you up and 
running. It may need very little, as in 
the third option, but IT can help pro-
vide secure network access and other 
capabilities.

Among those “other capabilities” are:

• Vendor evaluation. You are respon-
sible for determining the functional 
features; IT can look at technical 
issues like the vendor’s technology, 
supportability, upgrade policies, etc. 

• If  remote hosting is being consid-
ered, IT can evaluate how reliable the 
hosting system is and identify legal 
issues involved with shared hosting or 
private instances on remote servers. 
The latter points are critical for intel-
lectual property considerations.

Now we return to the beginning of  this 
article, connections between lab systems 
and the corporate world; this is IT’s home 
ground. As noted, lab systems do not exist 
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in isolation as they once did. Organizations want to make use of  data/
information as quickly as possible to get the most value from it, and that 
means transfers to larger databases. IT can make that happen, and if  this is a 
consideration, their input will become part of  the user requirements—“user” 
becomes broadened to mean you and the organization that supports you.

Labs and IT groups have an interesting history, with the word “conflict” 
frequently being used. Most problems between labs and IT services are 
matters of  conflicting policies and education, both of  which can and should 
be solved to the benefit of  both groups. The size of  the organization has an 
impact on this and may require senior managers to make a realistic appraisal 
of  goals and what it will take to reach them. This becomes more complex 
with outsourcing IT services, since that group may not have the commitment 
to success, the motivation to develop closer relationships, or the lab-savvy 
background needed to make things work that an internal group does.

Joe Liscouski is the author of  Computerized Systems in the Modern 
Laboratory: A Practical Guide and a contributor to the upcoming  
Data Integrity, edited by Siegfried Schmitt. He can be reached at  
joe.liscouski@gmail.com.

http://www.ika.com/specials
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A s one looks to the future of  industrial innovation 
practices, two challenges are apparent. The first is 
externalization—the increasing reliance on an eco-

system of  external partners from early discovery through 
commercialization. The second is the challenge of  harmo-
nizing incompatible infrastructures that result from mergers 
and acquisitions or competitor consolidation.

A variety of  new technologies and infrastructure 
governance models have recently emerged that may be 
helpful in addressing these challenges. In this article, 
we will summarize these new technologies and describe 
their application in modern informatics risk- and bur-
den-mitigation strategies.

Externalization 
Many publications have cited the increasing reliance 

upon externalization to develop new commercial prod-
ucts. While the short-term financial benefits are readily 
observable, there are some factors that present challenges 
to maintain an effective and efficient product innovation 
life cycle. Of  particular interest for industrial laboratory 
scientists is this trend’s impact on collaboration. 

Historically, large cross-functional teams were orga-
nized to develop a new commercial product. The in-
terdependency of  each function within a team requires 
close collaboration. The benefits of  “bumping into bril-
liance” justified collocation. Scientists at Bell Labs, Los 
Alamos National Lab, and many others conducted Nobel 
prize-caliber research within their facilities.

However, the fixed financial costs associated with 
maintaining core R&D facilities present some commer-
cial challenges. Therefore, executives at many firms have 
attempted to externalize specific core competencies—in-
cluding a variety of  laboratory functions. 

Brian Fahie and Evan Guggenheim from Biogen1 
presented an article categorizing innovation tasks with 
specific application to CRO outsourcing. Their model 
outlines the ability to establish a strategic framework 
whereby outsourcing can be used effectively while main-
taining an appropriate level of  internal capabilities. 

Whatever distribution of  internal and external assets 
an industrial firm selects, effective collaboration remains 
the greatest challenge to new product commercialization.

Consolidation
Similar collaboration challenges are presented to 

scientists when firms merge. Consider how core labora-
tory facilities are built. Instrumentation is selected and 
implemented for use based on the merits of  the results 
these systems generate for scientists. While there are 
many competitive options for decision makers to consid-
er, scientists will often standardize on a specific vendor’s 
instrumentation platform. Moreover, decision makers 
will often conduct extensive due diligence on equipment 
purchases, but such evaluations are based on a firm’s 
present set of  selection criteria. As laboratory assets and 
supporting IT systems are built up over time, the consid-
erations for extensibility are often under prioritized.

In the event of  a corporate merger, firms are presented 
with the challenge of  integrating systems that were not 
built to be integrated. Therefore, laboratory systems that 
need to communicate require the development of  data 
extensions to consolidated decision support interfaces. 
Moreover, significant efforts to establish a minimum set of  
instrument management, control, and data repositories are 
undertaken after the merger. These efforts often result in a 
reduction in the overall data fidelity and quality compared 
to these systems prior to integration campaigns.

technology
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Office productivity and 
collaboration tools

To address both of  these trends, 
many firms have implemented 
(or are currently implementing) 
general productivity and collab-
oration tools. Consider the rise in 
use of  high-quality video con-
ferencing, cloud-based document 
management, web conferencing, 
and many other general use tools. 

These technologies indeed ad-
dress some collaboration challeng-
es when firms merge or externalize 
certain laboratory functions. The 
types of  water-cooler conversa-
tions that often yield unanticipated 
inspiration can be replicated with 
appropriately deployed digital 
collaboration assets. Firms must 
instill appropriate use gover-
nance models to ensure successful 
technology adoption. In addition 
to developing a standard set of  
installation and operation criteria, 
successful “digital collaboration” 
implementations benefit greatly 
from an experience design approach.2 
Prior to technology deployment, 
IT staff  must understand the ideal 
user experience these systems must 
support. Leveraging a well-doc-
umented set of  user experience 
criteria translated into robust 
system requirements can increase 
the probability of  implementation 
success and, ultimately, improved 
collaboration. 

Similarly, the facile use and 
exchange of  documents in 
externalized (and geographical-
ly disparate) environments are 
afforded by modern document 
management systems—most 
large firms have implemented 
a variety of  global document 
systems such as Microsoft Share-
Point, Documentum by EMC, 
and IBM Connections.
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Specialized language and data interrogation
As stated above, generalized collaboration assets have been 

implemented with reasonable success. Scientific collaboration, 
however, often requires systems to support highly specialized 
language. Consider the methods for communicating a chemi-
cal structure. For the past 50 years, firms have implemented 
specialized systems to appropriately manage chemical struc-
tures in a digital fashion. However, general communication and 
collaboration systems are significantly challenged to effectively 
manage chemical structures without integration with special-
ized chemical structure add-ons. 

For instrument-generated data, a significant collaboration 
challenge is emerging. Current collaboration interfaces offer 
limited data presentation, exchange, and analysis capabili-
ties. These systems require scientists to abstract high-fidelity 
instrument data to numerical values, textual annotations, and 
pictures. This abstraction can often limit the collaboration 
options available to scientists. Collaboration systems offer 
scientists limited ability to interact with live instrument data. 
In the past, such intimate data interrogation was afforded by a 
walk down to the lab. Scientists could easily interact with results 

Calibrex™ Bottle Top Dispensers

www.wheaton.com

directly at the instrument console—or even 
sitting in their office if  their data acquisition 
systems were provisioned with appropriate 
network connectivity. 

Considering the trends described above, such 
interactions are not possible:

• In an externalized environment, scientists do 
not have persistent or convenient access to 
an external partner’s instrument acquisition 
console. 

• Right after a merger, a scientist may have 
access to another site’s set of  instrument 
acquisition consoles after significant network 
access efforts have been undertaken. The con-
sole platform, however, may be an unfamiliar 
or undesirable interface and, if  so, scientists 
would require a personal escort of  sorts to 
conduct data interrogation. This assumes, 
of  course, that an appropriate level of  staff  
familiar with a foreign interface exists after 
merger-related activities are completed.

Governance 
In order to address some of  the scientific 

collaboration challenges presented by exter-
nalization and consolidation, thought leaders 
in informatics are considering new governance 
models for instrument-derived laboratory data. 
Specifically, systems must be developed to 
afford flexibility in the following areas:

• Instrument asset flexibility

IT systems must assume that the scientific 
instrument data formats will change period-
ically. This can be due to a shifting external 
partner ecosystem or a corporate merger. 
Therefore, IT systems should provide a wide 
variety of  commercial data format support 
or invest in proprietary data conversion 
capabilities as needed. These data conversion 
routines should be future-proofed to ensure 
facile integration of  new platforms when the 
need to do so arises.

• Scientific data assemblies

Consider material analyses that require in-
terrogation of  data from multiple techniques 
from different instruments, collected at dif-
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ferent times in different places, inside or outside the company. 
This is especially relevant when leveraging material generated 
and tested by external partners, as described by Fahie and 
Guggenheim.1 To support such interrelatedness, firms must 
be able to not only sufficiently index individual analytical 
data files but must also afford “analysis assembly” capabilities 
directly within IT systems to provide users with a comprehen-
sive “story” for relevant analyses.

• Live data interrogation at the presentation tier

Furthermore, IT systems must support the rich, live, and con-
nected interrogation of  data that scientific users require. Such 

types of  analyses must be made available in 
an ad hoc, on-demand fashion. Therefore, ap-
propriate data indexing, assembly (as described 
above), and ultimately rich-featured user 
interfaces must be decoupled from the native 
instrument acquisition console. This gives 
users the power of  intimate data interrogation 
and analysis without the burden of  maintain-
ing system use proficiency across a variety of  
instrument data processing systems.

• External partner data exchange

As a condition of  engagement, external 
partnerships must be extended to support 
data exchange beyond periodic summary 
reporting or results submission. Ideally, 
flexible data connections between exter-
nal partners’ instrument data sources and 
internal data repositories should be estab-
lished. However, facile cloud-based meth-
ods can also be considered when securely 
exchanging data—assuming, of  course, that 
such systems offer the features for live data 
interrogation described above. 

Summary
Recent efforts by firms to optimize labora-

tory assets (via externalization and consolida-
tion) have presented significant collaboration 
and productivity challenges for scientific staff. 
While some collaboration tools have been 
successfully implemented, they often lack spe-
cialized scientific capabilities that laboratory 
staff  require. The capabilities and governance 
models described above can help address suc-
cessful scientific collaboration when appropri-
ately implemented.
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Heat stress is probably not a subject we give much at-
tention to regarding laboratories—most of  us likely 
work in comfortable air-conditioned spaces. But 

there are situations and facilities where heat stress could 
be a concern for workers. These might include cage wash 
areas of  labs involved in animal research or production, or 
perhaps there are a large number of  furnaces or reactors 
in a small area of  a research lab. And then there are the 
field situations that occur outdoors, especially in the South 
and during the summer months all over the country. All 
of  these and many more could pose a potential threat of  
heat stress. So let us enlighten those of  you who may need 
to address one of  these scenarios with the basics of  heat 
stress—the signs, symptoms, and proper management.

Heat stress defined
Workers who are exposed to extreme heat for extended 

periods or work in hot environments may risk developing 
heat stress.1 Workers at greater risk of  heat stress include 
older workers (65+ years of  age), overweight workers, 
those with underlying health conditions such as heart dis-
ease or high blood pressure, or those taking medications 
that  make them more sensitive to extreme heat.

Dehydration is the primary cause of  heat stress, which 
can range in severity from reduced strength to nausea to 

unconsciousness—and even to death if  not dealt with 
immediately. After two hours of  moderate work activity, 
workers can lose up to 1.5 liters of  fluid, and may begin to 
experience the initial stages of  heat stress. Add heat, hu-
midity, work intensity, and/or protective clothing, and the 
risk of  developing heat stress is magnified. Replacing fluids 
lost in sweating is a must for proper heat stress control. 

Stages of heat stress
Occupational illnesses and injuries resulting from 

heat stress are generally placed in three categories: heat 
cramps (with or without rash), heat exhaustion, and heat 
stroke. We describe the signs and symptoms of  each cat-
egory in detail below and list appropriate counteractions.

Heat cramps
This is the first stage of  heat stress and the least trou-

blesome. Profuse sweating while performing strenuous 
work depletes the body’s salt and water levels, which 
causes cramps, usually in the muscles of  the arms, legs, 
or abdomen. If  ignored, the heat stress will progress to 
the next levels rather quickly. If  cramps develop, workers 
should stop work and rest in a cool place, drink water 
or a sports beverage (at ambient temperature for fastest 
absorption), and avoid strenuous tasks until the cramps 
have completely subsided.

Heat exhaustion
The second stage of  heat stress is heat exhaustion and 

results from excessive loss of  water and salt. Symptoms 
include heavy sweating, weakness or fatigue, nausea, 
clammy or moist skin, flushed complexion, and elevat-
ed body temperature. Fast, shallow breathing, muscle 
cramps, and confusion may also develop. To counteract 
these symptoms, move the worker to a cool and shady or 
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air-conditioned space. Make sure they drink plenty of  water or a 
healthful sports beverage. In addition, a cool shower or bath can 
be used to lower the worker’s body temperature, if  indicated.

Heat stroke
Heat stroke is the most serious stage of  heat stress, and it is 

rapidly reached if  the first two stages are ignored. After extreme 
water and salt loss, the body’s sweating mechanism shuts down, 
rendering the body incapable of  regulating its temperature and 
cooling down. The internal core temperature rises quickly to 
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106°F or higher, resulting in hot, dry skin; 
chills; confusion; slurred speech; halluci-
nations; and intense headache. If  a worker 
reaches this stage, you must call emergency 
services immediately. If  the progression of  
symptoms is not stopped and reversed, death 
is a possibility. Move the worker to a cool 
area and soak their clothes with water and 
continue spraying or showering, and fanning 
them until help arrives.

Heat stress regulations 
OSHA does not have a standard governing 

heat stress prevention in industrial areas. The 
General Duty clause (§ 5(a)(1) of  the Occupa-
tional Safety and Health Act) requires that 
an employer furnish each employee with 
employment and places of  employment free 
from recognized hazards causing or likely to 
cause death or serious physical harm.

Heat stress guidelines (e.g., Threshold Limit 
Values, or TLVs) have been published by the 
American Conference of  Governmental In-
dustrial Hygienists (ACGIH), which establish 
work/rest regimens based on temperature and 
work stresses. However, careful consideration 
regarding the rigid application of  work/rest 
regimens is recommended. For example, mod-
erate work in an 88°F wet-bulb globe tem-
perature (WBGT) area triggers a “25 percent 
work, 75 percent rest” regimen under current 
ACGIH TLVs. Each possible heat stress situ-
ation needs a detailed evaluation prior to the 
development of  realistic controls.2 

Employers should start with measuring 
the full range of  temperature and humidity 
conditions of  the work areas. Measurement 
is often performed under environmental 
factors that most nearly correlate with deep 
body temperature and other physiological 
responses to heat. At the present time, the 
WBGT index is the technique typically 
used to assess these environmental factors. 
Conduct a heat stress survey using a cali-
brated heat stress data logger. The WBGT 
readings are useful in establishing the rela-
tive degree in which work areas are hotter 
than ambient temperature.

health & safety
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OSHA has published Using the Heat Index to Protect 
Workers,3 which indicates an increased risk when the 
ambient heat index is greater than 91°F. Strenuous work 
combined with the use of  protective clothing creates an 
additive effect and can increase risk. Extra precautions are 
recommended in these circumstances. Finally, under-
stand that there are limitations to human endurance and 
unique individual responses to situations. Use of  the heat 
index and WBGT are recommended in developing your 
site-specific heat stress policy. These measurements, com-
bined with the level of  work effort, are recommended for 
decision-making, especially during the summer months, 
and particularly in light of  using the ACGIH guidance.

References:
1. Heat Stress, National Institute of  Occupational Safety 

and Health, US Department of  Health and Human 
Services. Atlanta, GA. 2016 http://www.cdc.gov/
niosh/topics/heatstress/default.html

2. Combating Occupational Heat Stress: Getting Past the Basics, 
Bancroft, Kris. Occupational Health & Safety Jour-
nal. 2003. https://ohsonline.com/Articles/2003/07/
Combating-Occupational-Heat-Stress-Get-
ting-Past-the-Basics.aspx 

3. Using the Heat Index: A Guide for Employers, Occupational 
Safety & Health Administration, US Department of  
Labor. Washington, D.C. 2016. https://www.osha.gov/
SLTC/heatillness/heat_index/ 

Vince McLeod is an American Board of  Industrial Hygiene–
certified industrial hygienist and the senior IH with Ascend 
Environmental. Mr. McLeod has more than 35 years’  experience 
in industrial hygiene and environmental engineering services, 
including 28 years with the University of  Florida’s Environ-
mental Health & Safety Division. His consulting project expe-
rience includes comprehensive IH assessments for major power 
generation, manufacturing, production, and distribution facilities. 
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INSIGHTS
ON MANAGING ALLERGENS IN FOODS 

For my generation—growing up in the United 
States in the ’60s and ’70s—most of  us didn’t 
know anyone allergic to any food, and now it 

seems like food allergens afflict people all around us. 
“We do believe that food allergies are growing in prev-
alence,” says Steve Taylor, co-founder and co-director 
of  the Food Allergy Resource and Research Program 
(FARRP) at the University of  Nebraska-Lincoln. 
“Some might be due to increased awareness, so more 
people pursue the belief  that they might be allergic to 
some food.” Also, news stories about people getting sick 
from allergens in foods might make the situation seem 
even worse. Nonetheless, Taylor believes that the food 
industry is doing a pretty good job of  ensuring that 
people don’t eat things that give 
them an allergic reaction. That 
success depends on extensive tech-
nology and using it in the most 
effective ways.
The growing number of  people 

with food allergies is part of  the 
problem, and the intensity of  the 
reactions are troublesome. “The 
reactions are growing in severity too,” says Taylor.
How a person reacts depends on the individual and 

the allergen. “Individuals have variable levels of  sensi-
tivities to foods,” Taylor says. With peanuts, as little as 
1/800th  
of  a peanut can make some people react, and others 
might need to eat ten peanuts to notice. Once a person 
passes the threshold, the reaction can be just as se-
vere—regardless of  the level of  sensitivity. For people 
with very low levels of  sensitivity, the danger is worse 
because it takes so little—say, a speck of  peanut dust—
to set off  a reaction in them. That means that the food 
industry must give those people every opportunity to 
avoid something that makes them sick, and the culprit 
can come from unexpected places. As Richard Brouil-
lette, food safety director at New Orleans-based Com-

mercial Food Sanitation, an Intralox company, says, “I 
am allergic to fish and once had an allergic reaction 
eating a grilled cheese sandwich at a restaurant.” He 
adds, “I suspect preparation surfaces or utensils were 
not properly cleaned between the time the fish and my 
grilled cheese were cooked.”

STRATEGIC STEPS
“At Commercial Food Sanitation,” says Brouillette, 

“we take a structured approach to allergen changeover 
validation, which can be summarized in three steps.”
The first step is verifying the process in a food-pro-

cessing plant to determine what equipment could come 
in contact with an allergen. “Once we are certain that 

all the equipment has been identi-
fied,” Brouillette explains, “we are 
ready to perform a post-cleaning 
inspection.” In the second step, he 
says that they “visually verify the 
equipment for cleanliness before 
taking any swabs or sampling 
products for allergen testing.” 
Once everything is visually clean, 

the company moves to analytical testing.
For the third step, Brouillette says, “We will test a 

sample of  the allergen to make sure the validation 
method can detect the allergen.” They also test “the 
product containing the allergen to confirm that it can 
be detected in the finished product.” They “identify and 
sample parts of  the process to confirm the effectiveness 
of  the cleaning method to remove the allergen.” As 
this shows, a very methodical approach is required to 
ensure consumer safety.

ENFORCING ALLERGEN SAFETY
In the mid-1990s, Martin J. Hahn, a partner at Hogan 

Lovells in Washington, DC, got involved with the legal 
issues behind food allergens, and he helps clients comply 

SELECTING THE RIGHT TEST FOR RAW 
MATERIALS, CLEANING, AND FINISHED 
PRODUCTS IS KEY  by Mike May, PhD

“We do believe that 
food allergies are 

growing in prevalence.”
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with the Food Allergen Labeling and Consumer Pro-
tection Act and allergen controls noted in the U.S. Food 
and Drug Administration’s Food Safety Modernization 
Act (FSMA). When asked about the most complicated 
regulatory challenges related to allergens in foods, he 
says, “Most of  them come from recalls due to unde-
clared allergens.” In the food business, an undeclared 
allergen is present in a product but not listed on the 
label. Hahn adds, “That’s an issue that the food industry 
has been struggling with for probably two decades, and 
we still see lots of  it.”
Undeclared allergens get into foods in various ways. 

It could just be a mistake, where the allergen wasn’t 
supposed to be in the product. Also, the allergen 
could be known to be in the food but mistakenly left 
off  the label. In some cases, the wrong label goes 
on a product, so the listed ingredients don’t match 
what’s really in the food. Cross-contamination in a 
supply chain or manufacturing operation can also 
introduce an undeclared allergen.

FSMA requires a food safety company to put preven-
tive controls in its safety plan to reduce the odds of  an 
undeclared allergen getting into a food product. “Com-
panies will need to identify the controls that they have 
in place when necessary to control food allergens—
from the supply chain and in the manufacturing process 
as well,” Hahn explains. This might involve looking 
for places where allergens can be inadvertently intro-
duced into the supply chain or ensuring that allergens 
don’t end up where they shouldn’t be in manufacturing. 
“FSMA is intended to force companies to come up with 
a program that will—hopefully—be more successful 
and create a better match between formulas and labels 
and what’s in the food,” Hahn says.

REDUCING ERRORS
No matter what governments require, some mistakes 

will happen; however, companies need to be as vigilant 
as possible. “Good companies learn from their mis-
takes,” Hahn says. “When a wrong label gets applied to 

1. Lab scientists must work carefully to ensure that undeclared allergens do not end up in foods. (Image courtesy of RSSL.)  
2. Kits that test for adenosine triphosphate (ATP) can reveal allergens on surfaces. (Image courtesy of Commercial Food Sanitation.)

1. 2. 
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a product, for example, they will put a control in place.” 
Some food manufacturers, for instance, use an optical 
scanner to check the label on every product to increase 
the odds of  getting it right.
In other cases, food companies use commercially 

available assays to test for allergens. Maybe a manu-
facturing line needs to be cleaned and tested for some 
allergen. Taylor and his colleagues recently tested some 
commercially available enzyme-linked immunosorbent 
assays (ELISAs) that are supposed to test for milk resi-
dues. “The key thing that we looked at was the specific-
ity of  those assay methods,” Taylor explains. “What do 
they really detect?” 
These tests look for milk proteins, which include 

caseins and whey. There are several casein proteins 
and two main whey proteins—alpha-lactalbumin 
and beta-lactoglobulin—in milk. Some assays claim 
to detect the total milk protein, meaning the caseins 
and whey proteins. Others might claim to detect just 
beta-lactoglobulin. Taylor’s team determined what an 
assay really detected.
“None are good at detecting alpha-lactalbumin,” 

Taylor says. “So even if  an assay calls itself  a total milk 
method, it doesn’t detect this one.” So a food producer 
needs to select the right assay—the one that fits the task 
at hand—and be sure that it does what it claims to do. 
Although it’s difficult to completely test an assay, Tay-

lor suggests at least using a positive control to be sure 
that the assay works. With assays that use test strips, too 
much of  the analyte being detected can overload the 
test, which looks like there was nothing there. “Dif-
ferent strips overload at different levels,” Taylor says. 
Some might overload at 1,000 parts per million, others 
take 10,000 to 25,000 parts per million to become over-
loaded. The user needs to know when a strip overloads 
in order to get a real result from a positive control. If  a 
strip assay’s literature doesn’t say when it overloads, ask 
the manufacturer.

QUANTITATIVELY CLEAN
To ensure that a food production line is cleaned of  

potential allergens, tests must be used, such as those 
made by Hygiena in Camarillo, California. Lauren 
Roady, Hygiena’s marketing manager, says that her 
company provides “tools to ensure that cleaning 
procedures effectively remove allergenic contami-
nants from the environment for the prevention of  

cross-contamination from uncleaned surfaces during 
food manufacturing.”
Part of  FSMA, Roady explains, requires food pro-

ducers to “verify and validate that their procedures, 
such as sanitation, are effective at mitigating and 
preventing risks, such as allergenic contaminants.” She 
adds, “The basic tools in a food safety manager’s tool 
set for accomplishing this verification are adenosine 
triphosphate, ATP, sanitation monitoring test kits, rapid 
color-changing protein residues tests, and ELISA-based 
test kits for specific allergens.”
Roady explains that Hygiena’s SuperSnap is an ATP 

surface test that when used in combination with the 
company’s “EnSURE monitoring system can detect ex-
tremely low levels of  ATP on surfaces in 15 seconds.” 
According to Barbara Hirst, a consultant for food safe-

ty and quality at UK-based Reading Scientific Services 
Ltd. (RSSL), “The key message here is to choose the 
right sampling strategy based on a thorough risk assess-
ment, and then choose the right allergen to test for.” 
She adds, “This is especially important in a cleaning 
validation where a target allergen is usually selected 
and then a lab is selected with the appropriate exper-
tise in this area that can advise on which test to use.” 
Although she points out that an ELISA is the “method 
of  choice for many allergens if  a suitable ELISA test is 
available,” she adds that “it needs to be undertaken by 
a laboratory with appropriate expertise.” For example, 
Hirst says that ELISAs “need to be used carefully, as 
they are subject to cross-reactivity and matrix inter-
ference, which can result in both false-negative and 
false-positive results if  not used correctly.” Hirst and 
her colleagues can help a food producer select and 
use the right tests—from ELISA to rapid testing and 
more—for anything from raw materials and cleaning to 
finished products. As she says, RSSL provides “a range 
of  training and consultancy services for the food manu-
facturing and catering industry.”
To ensure food safety in terms of  allergens, producers 

often must rely on other companies and experts to use 
the right procedures and testing. Otherwise, grilled 
cheese triggers a fish allergy!

Mike May is a freelance writer and editor living in Ohio. You 
can reach him at mikemay1959@gmail.com.
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INSIGHTS ON LIVE-CELL IMAGING

Scientists have imaged live cells for more than 100 
years. Instead of  seeking to provide a comprehen-
sive overview of  the various optical and non-op-

tical methods, we instead discuss the work of  three 
leading research groups. 
Several research centers have sprung up to work on 

cutting-edge research. The Howard Hughes Medical 
Institute Janelia Research Campus in Ashburn, Virginia, 
is a leading global center for basic research and product 
development for all aspects of  live-cell imaging (LCI). 
The late Mats Gustafsson led a team of  scientists who 
invented aberration-corrected multi-focus microscopy, 
which allows investigators to image live cells simultane-
ously. Another Gustafsson brainchild, a live-cell multicol-
or structured illumination microscope, uses interference 
patterns generated when grated light illuminates fine 
biological structures to deliver resolution at 110 nanome-
ters. What sets this system apart is its maximal speed at 
six optical sections/microns/ second, making it perfectly 
suited for live-cell applications.
We asked Teng-Leong Chew, PhD, director of  the 

Advanced Imaging Center at Janelia, what characteristics 
the ideal LCI microscope might possess. “The instrument 
must be fast enough to capture the event under study, and 
the laser illumination should be gentle.”
Speed is a relative concept in biology. Cell-imaging 

systems generally operate from about ten frames per sec-
ond (fps) to about 20 frames per minute. The faster time 
frames enable visualization of  fast events like microtu-
bule-based transport and neuronal firing. “If  you’re only 
looking at a cell crawling it can be a bit slower, and for cell 
division slower still, depending on which event within that 
process you’re observing.”
Researchers want their camera to be as sensitive as possi-

ble, the imaging probe to be as bright as possible, and the 
signal-to-noise (S/N) ratio to be as high as possible. This 
means illumination light needs to be as gentle on cells 
as possible, given the experimental goals. The higher the 
energy load on cells, the shorter the observation period.

Chew calls lattice light sheet microscopy (LLSM), in-
vented by Janelia applied physicist and Nobel Prize win-
ner Eric Betzig, “the most important live-cell instrument 
introduced in 20 years. It delivers very gentle illumina-
tion power that permits high-speed, 3-D, multicolor, and 
long-term imaging of  live cells.”
Living cells can be visualized in “volumes,” which are 

reassembled and rendered as image slices or sections 
similar to those in medical imaging. With conventional 
microscopy, cells die after 20–30 volumes. With LLSM, 
cells can withstand imaging up to 15 to 20 thousand vol-
umes, several orders of  magnitude higher than through 
conventional techniques. “And the signal-to-noise [ratio] 
is so good you get details you didn’t see before,” Chew 
tells Lab Manager. “Conventional live-cell imaging 
systems are fast at sectioning cells, but LLSM is much 
faster, and gentler as well,” he says.
LCI began in earnest with widefield microscopy, in 

which light illuminates an entire specimen. Think about 
this: The camera collects all the reflected light, which 
does not produce great images. “If  your cells are thin, 
then widefield microscopy doesn’t pose much of  a prob-
lem,” Chew explains, “but if  they’re thicker, you see a lot 
of  light that is out of  focus. The camera collects every-
thing. It’s a gentle method but details are poor, especially 
in the z-direction.”
Laser scanning or spinning disk confocal microscopy 

does a slightly better job by using pinholes to reject out-
of-focus light. Images are sharper than with widefield, 
but the pinhole rejects a lot of  otherwise informative 
photons, so the technique is extremely wasteful in terms 
of  the cells’ light exposure. 
“To slice cells optically with spinning disk you must 

move the microscope stage up or down, illuminate, reject 
most of  the incoming photons, capture the image, and 
move the stage again,” Chew says. “This happens very fast, 
but cells sitting on the microscope stage are being exposed 
to the repeated high-intensity laser, and most of  the pho-
tons it returns are rejected. Eventually the cell dies.”

ALL METHODS STILL ENJOY SUBSTANTIAL SUCCESS   
by Angelo DePalma, PhD
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CELL HEALTH BY REDUCING 
EXPOSURE TO LASER LIGHT
LLSM, a notable improvement, interrogates the 

sample as a very thin sheet, illuminating just a 
very thin slice. The rest of  the cell remains dark. 
No pinhole is required because all the emitted 
light comes from the same thin focal plane, and 
the camera collects every photon that returns to 
the microscope. “The cell remains healthy because 
[you] don’t see as many photons as in other meth-
ods, and since the illuminated layer is so thin you 
get very good S/N [ratio],” Chew explains.
An emerging work-around involves the use of  

two-photon excitation, which allows the use of  
two lower-energy (longer-wavelength) photons 
whose effect is additive. “Two-photon systems are 
suitable to live-cell imaging and are less damaging 
to cells or tissues,” James Lopez, PhD, national 
sales support specialist at Olympus (Center Valley, 
PA), explains. “You can therefore image for longer 
with less photon damage in the longer wavelengths. 
The technology to move out to longer and longer 
wavelengths has only really matured during the past 
two years. Some companies are offering two-photon 
systems that go out to 1,300 nanometer excitation, 
and they’re imaging much faster, which is easier on 
the cells.”
Like single-photon techniques, two-photon 

excitation works by exciting the pi electrons inside 
the dye, which upon relaxation emit at a higher 
wavelength. The difference is that two-photon 
techniques squeeze photons into a very small 
excitation volume. “The fluorescence is the same, 
but we collect light differently with two-photon 
[excitation],” Lopez says. Single-photon excitation 
uses a pinhole to exclude out-of-focus light, but 
with two photons the excitation spot itself  is vol-
ume-limited, so every photon collected is in focus.
All other things being equal, resolution improves 

at shorter wavelengths, and that is a plus for 
high-speed dynamic imaging. But the situation 
is not quite that straightforward. “It depends on 
how much power the system needs to generate an 
image for that application,” Lopez tells Lab Man-
ager. “If  you’re scanning super, super fast and your 
fluorophore doesn’t emit enough light during that 
scanning period, you’re not getting an image.” 

industry insights: life science

OPTIMIZED FOR SPEED
Lopez has worked on developing scanning systems opti-

mized for speed. One of  those is a resonance device operating 
around 438 fps, within range of  the speed of  a resonance 
scanner. “That’s one way to go fast,” Lopez says: spinning disk 
technology, CSU, microlens-based spinning disk systems that, 
instead of  scanning the beam left to right across the sample, 
essentially have thousands of  microbeams that are scanned 
across the sample. Much faster than traditional scanning sys-
tems, the new resonance scanning systems are comparably as 
fast as spinning disk technology.
There are limits in terms of  scan speed. “You don’t see people 

using 405 fps for high-speed events because most proteins intro-
duced into cells for imaging tend to be green, yellow, red, and even 
some blue fluorophores, but they tend to be less stable and that’s a 
function of  the protein itself, so they bleach faster,” Lopez explains. 
Double-photon techniques are gaining in popularity but still 

do not exist on benchtop systems—they are years from com-
mercialization. “Single-photon technology is more approach-
able, lasers are easier to work with; you’ll see benchtop instru-
ments for doing routine confocal work,” Lopez says.

http://www.mt.com/uv-vis
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1. Figure 1. Xenopus spp. tadpole epidermis acquired with 30x silicone oil objective NA 1.05 on an Olympus FluoView laser 
scanning confocal imaging system. Specimen labeled with methylene blue and malachite green. Scale bar indicates 100um. 
[All images courtesy: James Lopez, Olympus Corporation of America.]  2. Figure 2. Xenopus spp. tadpole epidermis acquired 
with 100x silicone oil objective NA 1.35 on an Olympus FluoView laser scanning confocal imaging system. Specimen labeled 
with methylene blue and malachite green. Scale bar indicates 30um.  3. Figure 3: Lemna minor leaf acquired with 30x silicone 
oil objective NA 1.05 on an Olympus FluoView laser scanning confocal imaging system. Scale bar indicates 100um.
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One most historically important secondary messenger to help 
peer into cells is calcium—concentration changes from inside 
to outside can be as high as 1,000x. “That’s a huge change,” 
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Lopez says. During the infancy of  LCI, 
calcium was the predominant imaging 
target. Today it is still an important as-
say, especially with the development of  
fluorescently labeled proteins that track 
calcium throughout the cell. Assays for 
other physiologically relevant metals have 
been commercialized, such as kits based 
on GCaMP. 
Because of  that, calcium is a very com-

mon secondary messenger in cell signal-
ing. Calcium used to be the only thing 
that was imaged, and is still very import-
ant—many of  the examples we use use 
calcium imaging. But now it’s just one of  
many things people look at. The proteins 
people have engineered over the past ten 
years are brighter, more stable, and more 
physiologically relevant (i.e., they don’t 
disturb cell machinery as much). People 
can do very high-speed, very bright, beau-
tiful imaging because of  the work through 
protein engineering. You can design an 
optical readout for pretty much any bio-
logical experiment you can think of. This 
has led to a great diversity of  live-cell 
applications and experiments.

http://www.labmanager.com
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HIGH-RESOLUTION 
ELECTRON MICROSCOPY
Hitachi High Technologies America (Gaith-

ersburg, MD) focuses primarily on electron 
microscopy (EM) and ion beam technology 
for high-resolution imaging that is beyond the 
capabilities of  optical or confocal microscopy. 
The company has also advanced correlative 
light electron microscopy, which combines opti-
cal and EM methods to provide unique imaging 
perspectives.
Applications in LCI are trending toward what 

Phil Bryson, VP and general manager of  the 
Nanotechnology Systems Division at Hitachi, 
calls a “correlation of  techniques” where one 
technique alone is insufficient. “People want to 
go faster and see more detail. That’s where EM 
comes into play with cell imaging.” 
EM is a black-and-white technique that provides 

excellent high-magnification resolution, whereas 
optical methods provide color and lower-magnifi-
cation details. For example, during mitosis, optical 
microscopy can visualize spindle fibers during 
chromosome separation and EM can visualize 
individual centrioles or tubulin proteins.
Another interesting development involves the 

use of  ionic liquids for sample preparation in 
scanning electron microscopy (SEM). Ionic 
liquids are salts that exist in the liquid state. 
Hitachi has introduced an organic liquid that 
is fluid at room temperature and, according to 
Bryson, as benign as table salt. 
In LCI, ionic liquids allow imaging in a natural 

state with minimal sample prep. “One challenge 
with EM is imaging nonelectrically conductive 
objects,” Bryson explains. “When you hit it with 
electrons, the object charges up. Ionic liquids 
coating cells draw these charges away and per-
mit imaging under vacuum.”
He describes cells as “balloons” filled with water 

that pop or shrink under the imaging conditions of  
EM. Ionic liquids maintain the cells’ structural integ-
rity throughout the vacuuming process and without 
undo electron beam exposure to cells.
An additional benefit allows imaging under an 

optical system, followed by direct EM examina-
tion with minimal additional sample preparation.

A few weeks ago, Hitachi introduced an atmospheric scanning 
EM under the product name AeroSurf. The system behaves like 
a normal SEM when operating in vacuum mode, but can also 
image cells under less stressful atmospheric pressure. 
Vacuum conditions are required for normal SEM operation 

due to molecular collision–induced electron scattering caused 
by air between the electron source and the sample. A silicon 
nitride membrane positioned just microns above the sample 
allows the electron source to remain under vacuum while the 
sample resides at atmospheric pressure. “The technique allows 
us to image samples in their natural state, without vacuum 
deformation artifacts,” Bryson says.

Angelo DePalma is a freelance writer living in Newton, New Jersey. 
You can reach him at angelo@adepalma.com.
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Centrifuge rotors are broadly classified into  
3 main categories, each with their own specific 

strengths and weaknesses depending on the type 
of separation being performed.

Swinging-bucket 
rotors

Fixed-angle
rotors

Vertical rotors

SPONSORED BY  

Rate-Zonal
Centrifugation

Isopycnic 
Centrifugation

Differential 
Centrifugation

(Pelleting)

strengths & weaknesses  
of your separations

 = STRENGTHS

 = WEAKNESSES

Sample tubes are loaded into individual buckets that 
hang vertically at rest and swing out to a horizontal 
position when rotating.

 Ideal for separating large volume samples at low 
speeds and are particularly useful when samples 

are to be resolved in rate-zonal (density) gradients.

 Not efficient for pelleting applications and users 
must be cautious when spinning cesium chloride 

(CsCl) or other dense gradient materials that can 
precipitate.

Sample tubes are held in vertical position during 
rotation and are most efficient for isopynic separating 
owing to the short pathlength of the separation.

 Most commonly used during ultracentrifugation, 
they are ideal for isopycnic separations 

specifically for the banding of DNS in cesium chloride. 
The shortpathlength and low K factors of these rotors 
mean that the particle has only a short distance to 
travel to pellet, reducing run time for the application.

 Not suitable for pelleting applications. 

Sample tubes are held fixed at the angle of the 
rotor cavity and are commonly used for pelleting 
applications. The cavities in these rotors range in 
volume from 0.2 mL to 1 L, with speeds ranging from 
single digits to 1,000,000 × G.

 Commonly used, these rotors are ideal for 
pelleting applications either to remove particles 

from a suspension and discard the debris or to recover 
the pellet.

 Rotors have limited application for rate-zonal 
sedimentation and are poor for isopycnic 

separations of cells or organelles.

1 3

2

rotor roundup
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Information… 
graphically
In his 1983 book, The Visual Display of Quantitative 

Information, Edward Tufte said that ‘graphical displays’ 

should do many things, including “induce the viewer to 

think about the substance rather than about methodology, 

graphic design, the technology of graphic production, or 

something else, and serve a reasonably clear purpose: 

description, exploration, tabulation, or decoration.”

These ‘graphical displays,” commonly referred to as 

‘infographics,’ have been around for many years but have 

become more popular lately thanks to social media sites 

such as Facebook and Twitter, where such graphics have 

become a simple and streamlined way to convey complex 

data and information. Similar data and information is needed 

when it comes to purchasing complex types of products and 

equipment—think computers and cars. 

Face it, buying anything these days has become a much 

more complicated task as products become more tailored 

to a customer’s very particular taste and requirements. The 

same is true when it comes to buying laboratory equipment. 

With tighter budgets there is more pressure on lab managers 

to make equipment purchases that address their precise 

research goals and offer the biggest bang for their buck. 

Take buying centrifuge rotors, for example. Selecting a 

swinging-bucket, fixed-angle, or vertical rotor depends on 

what type of separation a lab is performing. Evaluating all 

of the variables that go into purchasing the right rotor can 

be daunting and time-consuming. Which is why we are 

introducing our new laboratory product infographic series.

This month we offer a poster-sized “Rotor Roundup” 

showing the pros and cons of each centrifuge rotor type, 

key features of each, applications they’re best suited to, and 

important maintenance tips to keep them spinning. Basically, 

everything you need to simplify the search for the best 

centrifuge rotor for your lab and to take care of it after it has 

been purchased.

Centrifuge rotors are broadly classified into  
3 main categories, each with their own specific 

strengths and weaknesses depending on the 
type of separation being performed.

Inspect
The rotor body and tube cavities 
should be inspected regularly. 
Look for: 

• Rough spots, pitting, cracks  
or damage. 

• White deposits which may 
indicate stress corrosion 

• Any visible discoloration

In addition, inspect O-rings for 
any cuts or abrasions as well as 
any damage to threaded portions 
of the rotor. 

Rinse
Regardless of the type of rotor 
used, it is recommended that 
you rinse with water and clean 
with mild detergent after use to 
remove any residual sample or 
debris. The rotor should also be 
thoroughly dried after rinsing. 
Only use a cloth or soft brush 
when cleaning and never use 
metal tools to scrape off or 
remove lodged debris.

Disinfect
If you’re working with biologics 
or potentially infectious materials, 
you should consider adding a 
disinfection step to your clean-up. 
Several options are available to 
disinfect your rotors and which 
one you choose will depend on 
the rotor material. Consult your 
manufacturer for recommended 
disinfection products.

Sterilize
For highly infectious materials, 
rotors should be autoclaved. All 
rotors, regardless of material 
are autoclavable.  In situations 
where autoclaving is not available, 
certain disinfectants may be used 
based on the manufacturer’s 
guidelines.

Lubricate
O-rings and threads also require 
maintenance. As the main 
source of protection against 
sample leakage, O-rings must be 
lubricated prior to installation of 
a new rotor or following cleaning. 
Additionally, any threaded 
components should be cleaned 
regularly and lubricated with an 
approved grease to ensure proper 
operation and to prevent  
cross-threading and corrosion.

Rotor Care and maintenance Proper care and regular maintenance of your centrifuge rotors will ensure both safe operation and longevity—saving time and money.

Rate-Zonal
Centrifugation

Swinging-bucket 
rotors

Differential 
Centrifugation

(Pelleting)

• Separation is based 

on size and density, 

with larger and denser 

particles pelleting at lower 

centrifugal forces. 

• Commonly used in simple 

pelleting and in obtaining partially 

pure preparations of subcellular 

organelles and macromolecules.

• A suspension of cells subjected to a series of increasing  

centrifugal force cycles will yield a series of pellets  

containing cells of decreasing sedimentation rate.

Fixed-angle
rotors

strengths & weaknesses  
of your separations

Sample tubes are held fixed  
at the angle of the rotor cavity and are commonly used for pelleting  
applications. The cavities in these rotors range in volume from 0.2 mL  
to 1 L, with speeds ranging from single digits to 1,000,000 × G.

 Commonly used, these rotors are ideal for pelleting applications either to  
remove particles from a suspension and discard the debris or to recover the pellet.

 Rotors have limited application for rate-zonal sedimentation and are poor for  
isopycnic separations of cells or organelles.

Requirements
Two factors determine the type of fixed angle rotor required: volume and desired g-force (RCF).   

In general, the size of the rotor is inversely proportional to its maximum speed 

(larger rotor = lower maximum speed).

K factor is an important specification when selecting a fixed-angle rotor. A low K factor indicates a 

higher pelleting efficiency and will determine how fast particles will pellet across a range of rotors.  

Isopycnic 
Centrifugation

• Density of the sample particle must fall  

within the limits of the gradient densities.

• Any gradient length is acceptable.

• The run time must be sufficient for the 

particles to band at their isopycnic point. 

Excessive run times have no adverse effect.

Vertical rotors

Sample tubes are held in vertical position during rotation and are most efficient  
for isopynic separating owing to the short pathlength of the separation.

  Most commonly used during ultracentrifugation, they are ideal for isopycnic  
 separations–specifically for the banding of DNS in cesium chloride. The short 

 pathlength and low K factors of these rotors mean that the particle has only a 
  short distance to travel to pellet, reducing run time for the application.

 Not suitable for pelleting applications. 

Fact
Isopycnic separations are run time dependent and are not influenced by the pathlength of the 

gradient. Run-time must be sufficient for the particles to orient at the proper position within the 

gradient. When choosing a vertical rotor, it is also important to consider both volume and speed 

for the application of interest.

• Sample solution < lowest  

density portion of gradient

• Sample particle > highest  

density portion of gradient

• Pathlength must be sufficient for separation

• Time is key–if run is too long particles may all pellet

Swinging-bucket rotors

 = STRENGTHS
 = WEAKNESSES

At speed At rest out of rotor

At speed At rest out of rotor

At speed

At rest
out of  
rotor

Sample tubes are loaded into individual buckets that hang vertically  
at rest and swing out to a horizontal position when rotating.

 Ideal for separating large volume samples at low speeds and are particularly  
 useful when samples are to be resolved in rate-zonal (density) gradients.

 Not efficient for pelleting applications and users must be cautious when  
spinning cesium chloride (CsCl) or other dense gradient materials  

that can precipitate.

Applications
• High throughput protocols such as harvesting whole cells from growth 

• Processing of blood collection tubes

• Tissue culture processing

• Rate-zonal separations (i.e., based on size or mass) media

1

3

2

VERTICAL ROTORS

FIXED-ANGLE rotors
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Q: What does the Shared 
Instrument Facility do?
A: The Shared Instrument Facility 
(SIF) is used for both teaching and 
research in the department, as well 
as for usage by external clients. The 
SIF is a great platform for different 
areas within chemistry—analytical, 
physical, organic, and inorganic—to 
integrate. For example, a materials lab 
for teaching was created to integrate 
inorganic chemistry with physical 
chemistry. Before the SIF was created, 
the branches of  chemistry were much 
more segregated. Outside departments 
such as engineering, forestry, medicine, 
and dentistry have also used the facility, 
as have many industrial companies.

Q: How many projects are going 
on in the SIF at any one time? 
A: There are many projects going on 
at the same time in the facility, but it is 
mainly a place to acquire data. Much 
of  the sample preparation and synthe-
sis is done in the independent research 
labs. For example, initial testing of  the 
starting materials or sample charac-
terization may be carried out in the 
SIF once a product is synthesized and 

isolated. Often the facility is used only 
in part of  a whole research project. I 
do supervise a few students who work 
solely in the SIF, but the purpose is 
more for teaching them how to create 
and perform their own projects.

Q: How many people use the 
facility?
A: We currently have about 195 grad 
students and about 45 postdocs, with 
those numbers differing slightly every 
year. About 80 to 85 percent of  them use 
the facility in some manner. Once our 
departmental users have been trained, 
they are allowed to come and use the fa-
cility for research as long as it is outside 
the restricted teaching hours. We have 

an online booking system to coordinate 
the scheduling of  the instruments. Some 
months are quieter than others, but for 
the most part we have a consistent flow 
of  users. We also have about 10-15 ex-
ternal clients at any given time. 

Q: What are the main instru-
ment-related challenges you face?
A: Our biggest challenge is probably 
keeping all the instruments up and 
running all of  the time. We currently 

have 18 instruments, so if  we have an 
issue with one, it can take away time 
from other equipment that still needs 
maintenance and testing. Trouble-
shooting can be time-consuming, and 
with so many people waiting for the 
instruments, we are under pressure to 
get them repaired. I often write emails 
to the users to let them know the status 
of  the instrument so they are aware of  
how long the repairs will take. Users 
understand that equipment does fail 
every once in a while.

Q: What about people-related 
challenges?
A: The SIF is used mainly for teach-
ing during the fall/winter and winter/
spring terms—from September to 
April—therefore we have reserved 
teaching lab hours. We have courses 
going through, so we have to block 
time off  for the researchers, especial-
ly when there are hundreds of  them. 
Sometimes researchers find it very 
difficult to wait, especially if  they are 
dealing with an unstable sample or are 
under the gun to finish a project. There 
are some complaints from those who 
do not want to wait until the teaching 
hours are over because they want to ac-
quire their data immediately. However, 
for the most part, complaints have been 
minimal. People are understanding 
and they realize the priorities of  the 
facility. Similarly, the departmental re-
searchers get priority over the external 
users. Unlike our departmental users, 

ask the expert

Dr. Emily Seo

Dr. Emily Seo is the director of the Shared Instrument Facility in the Department of Chemistry 
at the University of British Columbia. Dr. Seo received her PhD in organic chemistry at UBC 
and then carried out a postdoctoral fellowship at the University of Edinburgh. She also 
worked as an associate editor for Wiley-VCH in Germany before becoming director of the 
Shared Instrument Facility.

ASK THE EXPERT
CHALLENGES OF A SHARED 
INSTRUMENT LAB  by Rachel Muenz

“Our biggest challenge is probably keeping all  
the instruments up and running all of the time.”

http://www.labmanager.com


external users have to use the facility 
during the workday, so their time is 
much more limited. 

Q: How do you deal with those 
challenges?
A: In terms of  the instrument issues, 
the key is maintaining clear communi-
cation with the users so they are aware 
of  the waiting time and status of  the 
equipment. For dealing with people, 
we outline all the SIF policies during 
the training before users get access to 
the lab so they are cognizant of  the 
lab rules and priorities. For example, 
if  they are told of  the safety hazards 
and what to watch for, many issues can 
be prevented. Furthermore, if  they 
understand that teaching gets priority, 
complaints can be minimized. If  they 
are told that items have to be signed out 
or log books for each individual piece 
of  equipment have to be filled out, etc., 
they are held accountable. It is just a 
matter of  making everything apparent 
from the beginning and having clear 
policies that the users can follow.

Q: What are the main changes 
the SIF has gone through over 
the past few years?
A: The facility opened in 2011, and for 
a couple of  years there was only one 
person working in the facility. There 
were no technicians and no instruments. 
Going from an empty lab space to in-
stalling all these instruments with only 
one person working in the facility, as 
well as having to train hundreds of  re-
searchers, was a huge challenge. We now 
have a technician, which has helped 
improve the daily operations of  the 
facility. The lab director can focus on 
helping users with technical difficulties 
or to provide advice on techniques and 

analyses of  data, whereas the technician 
can help with maintaining the daily 
functions of  the lab such as replac-
ing gas cylinders and consumables or 
disposing of  chemicals and wastes. We 
work together to maximize the efficien-
cy of  how the facility runs, which has 
made it better for all of  the researchers 
and students using the lab. We have also 
been performing lab demonstrations for 
certain lecture courses and giving tours 
of  the facility to make the equipment 
visible to potential users.

Over the years, we have also established 
strong relationships with the instrument 
manufacturers. This liaison has been im-
portant as we have been able to contact 
the company or field engineers when we 
run into problems and often get immedi-
ate assistance, which has helped with the 
maintenance of  the equipment.

Q: What are the future plans for 
the facility?
A: A grant application to purchase a 
new thermogravimetric analyzer (TGA) 
combined with a differential scanning 
calorimeter (DSC) has been submitted. 
Because this instrument is required by 
so many researchers, the application 
was supported by many professors in 
our department. If  we are granted the 
funding, a new TGA/DSC will be pur-
chased. The grant has been written for a 
TGA/DSC hyphenated with a Fourier 
Transform Infrared (FTIR) spectrom-
eter so that evolved gas measurements 
can also be made. 

Q: What key advice would you 
have for those lab profession-
als who haven’t used a shared 
instrument facility before, but are 
looking into it?

A: The nice thing about a shared 
facility is that users have access to many 
instruments in the same room. If  they 
want to carry out multiple analyses 
on a sample, they can do many mea-
surements using different instruments 
within the same lab, often during the 
same time period if  there is no one 
else waiting. For anyone who is looking 
into using a shared instrument facility, 
it is definitely worth talking to the lab 
director to see what services they pro-
vide. In addition, if  a user does not have 
access to a specific instrument in their 
department, they can check to see if  
it is available in the shared instrument 
facility. In that sense, the SIF is a very 
useful lab space.

Q: Is there anything else you 
want to add?
A: The Shared Instrument Facility is 
a great place for sharing ideas be-
cause there are opportunities to talk 
to researchers who are outside your 
own discipline or whom you may not 
otherwise cross paths with. For example, 
our chemistry building consists of  five 
distinct blocks with different branch-
es of  chemistry, so students from an 
analytical lab may not often have the 
chance to discuss research ideas with a 
student from an organic lab. The SIF is 
central and used by scientists in all dis-
ciplines of  chemistry as well as outside 
departments, and therefore the oppor-
tunity for researchers to broaden their 
connections is possible. Collaborations 
have even started from sharing ideas.

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

ask the expert
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product focus | protein mass spectrometry

by Angelo DePalma, PhD

P rotein mass spectrometry (MS) has profoundly 
expanded proteomics, from basic research to 
pharmaceutical and food science. 

Development of  a dozen or more gentle ionization 
methods—for example, MALDI (matrix-assisted laser 
desorption/ionization) and electrospray ionization—
have made mass spectrometric peptide and protein 
analysis routine. 

“When I started in this business twenty-five years ago, 
we couldn’t analyze insulin, a peptide with a [molecular 
weight] of  5,808 dalton [Da],” says Steven Fischer, 
director of  marketing for academia and government at 
Agilent Technologies (Santa Clara, CA). 

Aided by computerization, miniaturization, and high-
speed electronics, advances in protein MS came “fast 
and furious,” Fischer adds. Today’s “expert” upper mass 
limit is 1.4 million Da, with routine analysis hitting 
about 145 kDa. 

Some labs perform intact protein analysis, but that 
approach has become rare. Not much information 
is accessible beyond the gross molecular weight. 
Obtaining the most information from a peptide or a 
protein requires subjecting the sample to proteolytic 
analysis followed by MS/MS to discern fine structural 
details. This approach, bottom-up proteomics, depends 
heavily on sample preparation. 

Through its AssayMAP Bravo Platform liquid-handling 
workstation, Agilent offers a fully automated system 
for digesting proteins and preparing them for further 
analysis. Automation and consistency are major issues 
in quality assessments of  therapeutic proteins. “Poor 
digestion leads to much more complicated data,” 
Fischer explains.

Top, bottom, middle

Top-down MS protein analysis begins with the intact 
protein, whereas bottom-up analysis begins with 
enzymatically generated fragments. Recently, middle-
down analysis has been gaining adherents as well. 
Here, midsized proteins are fragmented using electron 

transfer dissociation and subsequently sequence-
annotated. Electron transfer dissociation can be used 
with or without additional ion mobility separation. 
“The advantages of  the technique is it preserves 
posttranslational modifications—PTMs,” says Hans 
Vissers, senior manager of  science operations, health 
sciences research at Waters (Milford, MA). “Challenges 
include low sensitivity and software availability.”

Sample preparation is critical for this method but is 
becoming more routine. Automation of  digestion 
protocols aids in providing assay robustness, repeatability, 
and standardization. Enrichment for the analysis 
of  glycopeptides and phosphopeptides addresses 
concentration dynamic ranges within samples, but 
universal protocols are not yet available, according to 
Vissers. “Extraction protocols for membrane proteins and 
the affinity selection of  low-abundance plasma proteins 
for discovery and validation studies are quite specialized.”

Trends in hardware and software include the 
development of  combined qualitative and quantitative 
data-independent techniques, along with informatics, 
with or without the use of  compound libraries. “Ion 
mobility-assisted data-independent acquisition and 
scanning quadrupole DIA [data-independent analysis] 
methods are becoming mainstream, with the data 
analyzed using both commercial and open source 
informatics. These techniques are equally suited for 
metabolic profiling, an emerging discipline in omics 
fields,” Vissers says.

“Bottom-up protein MS allows us to identify the 
amino acid sequence of  the protein, as well as any 
posttranslational modifications that may be present,” 
says Kelli Jonakin, PhD, senior scientist and global 
marketing manager at SCIEX (Framingham, MA). 
In addition to identifying PTMs such as oxidation, 
deamidation, and important glycosylations, these MS 
analyses can also identify sequence variants in the 
protein, all of  which can affect a drug’s safety, efficacy, 
and pharmacokinetics.

Bottom-up high-resolution MS can identify amino acids 
from individual peptides, along with many PTMs of  
interest. It resolves not just the sequence (or variances), 
but also the exact location of  glycosylation sites and, 
through MS/MS, analysis of  the glycans themselves.

BLASTING NEW BARRIERS
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For additional resources 
on Mass Spectrometry, 
including useful 
articles and a list of 
manufacturers, visit

LabManager.com/MS

LabManager.com/
MS-sample-prep

Proper sample 
preparation for 
mass spectrometry-
based analysis is 
essential to obtain 
reproducible 
and high-quality 
results. Find out 
some of the latest 
trends in MS 
sample prep.

ARE YOU 
PREPPING 
CORRECTLY?

When glycosylation composition and patterns 
are of  interest, capillary electrophoresis 
electrospray ionization (CESI) is the separation 
of  choice, as it can maximize ionization 
efficiency and minimize ion suppression. “This 
is a great benefit for hydrophilic species such 
as glycopeptides, which can be challenging to 
analyze by traditional liquid chromatography 
separations,” Jonakin explains. 

CESI coupled with high-resolution MS can 
provide 100 percent sequence coverage, 
plus identification of  all relevant PTMs and 
glycosylations. MS fragmentation of  glycan-
bearing peptides results in a highly complex 
spectrum of  peptide and glycan fragmentation 
products. With an appropriate mass analyzer—
for example, the SCIEX TripleTOF™ 6600 MS 
with CESI interface—it’s possible to acquire 
all levels of  data simultaneously. “What used 
to take three or four experiments for sequence 
identification, PTMs, and glycan analysis, is now 
achievable [with] a single injection,” Jonakin says.

Software

All hardware vendors sell software for basic control 
and data analysis. The programs are analysis 
modules in themselves. As research groups expand 
into advanced applications, the algorithms and 
capabilities of  “native” software fall short.

Thus the robust industry of  third-party MS 
analysis software.

Protein Metrics (San Carlos, CA) offers a suite 
of  specialized proteomics packages—for peptide 
mapping, intact protein mass determination, 
and posttranslational modification analysis, for 
example—in addition to a product for proteomic 
liquid chromatography. 

“Protein characterization is no longer simply a 
matter of  identifying molecules but of  learning 
everything you can about them as early as 
possible,” says St. John Skilton, PhD, senior 
director of  marketing and sales at Protein 
Metrics. “Third-party software fills significant 
gaps in MS software left behind by the continued 
pace and demanding requirements of  modern 
protein analysis.”

Biopharmaceuticals are highly diverse, even 
within one batch of  one product. Posttranslational 
modifications such as sequence variance, 
glycosylation, deamidation, oxidation, and 
others—and the relative occurrences of  these 
changes—are considered key quality attributes. 
Drug developers are eager for analysis methods 
that uncover these characteristics, but hardware 
vendors generally lack the resources or focus 
to develop such tools. That’s where third-party 
developers like Protein Metrics enter the picture. 

A good deal of  the MS proteomics work these 
days focuses on biosimilars—the biotherapeutics 
equivalent of  generic drugs. Biosimilar 
developers must demonstrate comparability 
with the originator project in terms of  efficacy 
and, equally importantly, chemical structure. 
MS techniques have become the go-to methods 
for assessing biosimilarity, but as Skilton notes, 
the road from raw spectral data to structural 
understanding is not straightforward.

 “MS by itself  doesn’t tell you if  proteins are 
similar; it only generates raw data for you to play 
with. Additionally, analysts are often looking for 
very minute details, at very low levels in many 
cases. For a human to troll through that data is 
well-nigh impossible.”

 Jonakin, whose company collaborates with 
Protein Metrics, calls its software “fantastic,” but 
notes that her own company’s BiopharmaView™ 
software is also highly specialized for these 
complex biotherapeutic analyses. 

The user experience—having an easy-to-
understand readout that uncovers sequence 
and PTMs—is a significant part of  MS data 
processing. “BiopharmaView software provides 
that simplicity but without losing the critical 
tie-back to the raw data. Becoming too reliant on 
a table or graph that the software creates for you 
is risky, especially when the analyst can’t go back 
in and see the raw data to troubleshoot it when 
problems arise,” she says.

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

ARE YOU IN THE MARKET FOR A... 
UV-VIS SPECTROPHOTOMETER?

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

Top ten spectrophotometer uses according to survey 
respondents:
Chemical analysis 33%
Biochemistry and biology 25%
Environmental 22%
Color/Dyes 18%
QA/QC 18%
Biochemical 16%
Proteins 15%
Food safety and testing analysis 8%
Microbiology 8%
Polymer science 7%

Types of UV-VIS spectrophotometers used by survey 
respondents:
Dual beam 60%
Single beam 58%
Array based 13%
Handheld 8%

Ultraviolet-visible (UV-Vis) spectrophotometry is arguably the most common as well as one of the 
oldest forms of absorption-based analysis. UV and visible regions of the electromagnetic spectrum 
are contiguous: UV wavelengths range from 10 to 4000 angstroms; visible wavelengths range 
from 4000 to 7000 angstroms. 

TOP 5 QUESTIONS 
You Should Ask When Buying a UV-VIS Spectrophotometer

1. For what applications will you be using the instrument for? This will help you determine the detection range you 
require. Don’t forget to consider future applications that may require a broader range

2. What range of stray light performance are you comfortable with for your application and budget?

3. Consider what sort of samples you’ll be working with in order to determine what absorbance range you will need in your UV-Vis 
spectrophotometer. For example, if it is a turbid or concentrated liquid or a solid sample that is optically thick, you may require a 
working absorbance range between 5 Å and 8 Å or higher.

4. What level of throughput and reliability do you need?

5. How much will the instrument cost? Don’t forget to factor in the cost of maintenance, etc. along with the cost of acquisition.

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing a UV-VIS Spectrophotometer

90%

83%

68%

67%

63%

52%

48%

45%

39%

36%

EXCELLENT REPRODUCIBILITY

WAVELENGTH ACCURACY

EASE OF MAINTENANCE/LOW OPERATING COSTS

EASE-OF-USE

BETTER SENSITIVITY AND RESOLUTION

PRICE

WARRANTIES

SERVICE/SUPPORT IN GENERAL

SAFETY

ONSITE SERVICE/SUPPORT

900=

830=

680=

670=

630=

520=

480=

450=

390=

360=

Nearly 66% of respondents are engaged in 
purchasing a new UV-Vis spectrophotometer. The 
reasons for these purchases are as follows:
 Replacing an older spectrophotometer 61%
 Addition to existing systems 17%
 Need an instrument that provides excellent 

reproducibility 4%

 Need an instrument that provides faster 
acquisition and analysis of data 3%

 Need an instrument that is simple to operate 
and maintain 2%

 Need an instrument that has a broad range  
of accessories 2%

 Other 11%

http://www.labmanager.com
http://www.labmanager.com/spectrophotometers


Refurbished equipment from IET is tested to meet original 
manufacturer’s specifi cations. And we have more equipment 
in-stock than any other lab equipment reseller in the world. 
Schedule a visit to see our inventory in person!

INTERNATIONAL EQUIPMENT TRADING LTD.
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Q: What do you use PCR for in 
veterinary sciences?
Hodzic: Our real-time PCR (poly-
merase chain reaction) facility at UC 
Davis is one of  the oldest PCR core 
facilities and has been around for nearly 
15 years. The facility has two parts, one 
for research and the other for diagnostics. 
The research part includes services such 
as consultation, help with experimental 
design, and performing PCR analysis and 
data analysis, and these are done for peo-
ple across the campus and beyond. Then 
there is the veterinary diagnostics part, 
where we use PCR to diagnose diseases in 
small and large animals. Here we receive 
samples from clinicians on campus, as 
well as from people outside the state and 
overseas. We have designed nearly 100 
PCR assays as molecular diagnostics for a 
variety of  pathogens, including bacteria, 
viruses, fungi, and parasites that infect 
small and large animals. We have respi-
ratory, neural, and gastrointestinal panels 
for detection of  pathogens in equine, 
feline, and canine animals, which is more 
convenient than doing assays for single 
pathogens.

Q: What is the most challenging 
aspect of the PCR work that you do?
Hodzic: The most challenging aspect 
is designing the assay that is specific for a 
particular pathogen. Pathogens like virus-
es undergo several mutations, and finding 
all the different strains of  the species in 
one assay is difficult. At the same time, 
all our assays have high efficiency, often 
between 95 and 100 percent. Finding the 
right controls for an assay can be challeng-

ing, and so is data interpretation. PCR is 
a very sensitive technique, but sometimes 
the results need to be validated using 
some other technique.

Q: How do you address the issues 
surrounding contamination and 
reliability of data?
Hodzic: We have very high standards 
for quality control and quality assurance. 
Each and every step, from sample receiv-
ing to sample processing, from oligonucle-
otide extractions to performing PCR and 
finally the data analysis, everything is well 
controlled. That takes time and effort, and 
it’s certainly not cheap. We have every-
thing set up in such a way that there is no 
room for contamination. A part of  the lab 
is set up for receiving samples, while the 
sample extraction and PCR are done in 
a different lab. All our reagents, primers, 
probes, and master mixes are stored in a 
clean room, and people moving between 
labs have to follow certain procedures 
to make sure there is no contamination. 
We have standard operating procedures 
(SOPs) for every single step and for the 
different sample types that we analyze. 
We regularly check our equipment and 
the surfaces that we work on to make sure 
there is no contamination. That’s the only 
way we can stand behind our data.

Q: How important is training 
when it comes to PCR work?
Hodzic: Training is very important, 
and our personnel have to go through 
several months of  training. There 
are many quantitative PCR (qPCR) 
seminars and courses offered on 

campus. Real-time qPCR setup is very 
easy, but then each and every step that 
follows is extremely important. When 
we meet with our clients, we always 
spend time discussing how to design 
the PCR experiment, what sample 
types need to be used, and how to 
store and collect them. The sample 
handling, the oligonucleotide ex-
traction, the quality control—every-
thing needs to be carefully assessed. 
All our personnel are trained in how 
to follow these PCR steps and how 
to troubleshoot if  there is a problem. 
However, it’s always good to exchange 
information and brainstorm with 
colleagues no matter how trained and 
knowledgeable one might be.

Q: Have there been a lot of 
changes in PCR in recent years? 
Have you considered using 
digital PCR?
Hodzic: The instrumentation for 
PCR has not changed very much in the 
past decade. There are new technol-
ogies like digital PCR that have been 
introduced, but we don’t see [digital 
PCR] being used in our lab anytime 
soon. Digital PCR does not have the 
capacity to analyze multiple pathogens 
from the same sample or to look at 30  
to 40 samples at the same time. It’s 
labor-intensive and is more suitable 
for research use, not for diagnostics. 
Although I do not see real-time PCR 
changing much in the next few years, 
the probe systems that are being used 
will evolve, and PCR will certainly be 
used more for diagnostic applications.

NEW FRONTIERS IN PCR: 
GOING DIGITAL OR NOT?  
by Tanuja Koppal, PhD
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Q: How long have you been 
using digital PCR in your lab?
Sedlak: We have been using the 
droplet digital PCR instrument for a 
few years now. We started out using it in 
our clinical laboratory to see if  it would 
be advantageous for clinical care and 
later started using it for our research, 
particularly for viral load quantitation 
and in gene editing, looking at muta-
tions introduced by meganucleases or 
CRISPR/Cas systems. What we have 
found is that digital PCR works better 
for certain applications where you need 
precise measurements.

Q: What applications warrant 
the use of digital PCR?
Jerome: Digital PCR is facilitat-
ing our work in developing a cure for 
chronic viral infections such as HIV, 
hepatitis B, and herpes. We are devel-
oping targeted endonucleases, of  which 
one class is the CRISPR/Cas protein 
system. These nucleases are able to 
find the viral DNA in a background of  
cellular DNA and induce specific mu-
tations that are lethal to the virus. It’s 
an extremely powerful and promising 
technology. For this work, we need two 
critical measurements. First, we need 
to find out precisely how much virus 
is present in our experimental models, 
how much of  this virus are we able 
to affect, and how much virus is then 
destroyed. We need a very precise tech-
nology to measure that. qPCR is really 
best at detecting log scale differences 
and cannot differentiate between a few 
percentage point changes. Digital PCR, 

on the other hand, offers exquisite 
precision to evaluate viral loads within 
a couple of  percentage point varia-
tions. Second, we can use digital PCR 
to monitor specific mutations that we 
induce in the virus to target sites that 
we want to knock out. We can carry out 
allele-specific PCR or allelic discrimi-
nation PCR using qPCR, but with the 
digital technology we can find a very 
small percentage of  mutations in the 
background of  wild-type viruses. As 
we get more efficient, we can get very 
precise measurements of  what percent-
age of  the virus has been mutated. This 
particular application really leverages 
the tremendous precision that digital 
PCR offers compared with qPCR.

Q: What are the limitations of 
using digital PCR?
Jerome: The limitations of  digital 
PCR are fairly minor. In some ways, it’s 
more forgiving than qPCR for different 
sample types. It’s more resistant to sample 
inhibition, which can be a problem in 
qPCR. If  you have a well-designed 
qPCR assay, then very little additional 
validation needs to be done to transition 
it to digital PCR. Hence, the barrier to 
implementing digital PCR for a lab that 
already does qPCR well is quite low. 
The main drawback in some of  these 
first-generation digital PCR systems is 
that the overall throughput is low com-
pared with clinical-grade qPCR systems 
that use 96-well plates. Digital PCR takes 
more hands-on time, but for research 
applications, that’s not a problem, because 
we are not running thousands of  samples. 

Keith R. Jerome, MD, PhD Dr. Ruth Hall Sedlak

http://www.metrohmusa.com/technology
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Sedlak: The hands-on time required 
depends on how your lab is set up to 
do qPCR. Our clinical lab is highly 
efficient in doing qPCR since we do 
high-volume clinical testing. Hence, for 
our lab, the digital PCR instrument that 
is set up to do 96-well plates takes about 
three times longer than qPCR. The 
drawback with digital PCR is that it is 
not a real-time measurement like qPCR. 
It’s an end point measurement, and that 
adds another couple of  hours to the 
overall experiment. The up-front setup 
of  the reactions takes about 45 minutes 
more than with qPCR. However, there 
is robotic instrumentation available as 
an option for droplet generation that re-
duces the setup time, and our research 
lab uses it when generating the reaction 
plates. Similar to qPCR, the results 
with a digital instrument are only going 
to be as good as the assay you have 
developed. However, in digital PCR, it 

becomes obvious if  your assay is not 
working properly, and that’s a good 
thing because you can then optimize the 
assay further. You can also clearly see 
efficiency problems in digital PCR that 
are often masked in qPCR. 

Q: How do traditional and 
digital PCR compare in terms of 
costs?
Sedlak: The cost of  consumables  
and reagents is about $3 to $5 per 
well for a digital assay, which is not 
that much more, depending on your 
throughput, than qPCR. The cost is not 
prohibitive, and the kind of  information 
you get is something you cannot obtain  
with qPCR. 

Jerome: Digital PCR has aspects 
that are clearly superior to qPCR, but 
for many applications those advantag-
es don’t come into play. Most of  our 

routine clinical viral loads, for instance, 
are still done using qPCR, which offers 
high throughput and simplicity. The 
numbers that you get will be more 
precise with digital PCR, but in a small 
to medium-sized study, we were not 
able to demonstrate superiority in terms 
of  patient care or management. So one 
needs to carefully choose applications 
where the advantages of  digital PCR 
can be translated into better research or 
patient care. 

Q: How do you choose which 
type of digital PCR system to 
use?
Sedlak: For us, the droplet digital in-
strument offered better throughput and 
less consumable costs when compared 
with the chip-based instruments. The 
chip-based systems have fewer parti-
tions but more costly consumables per 

Four Pillars of 
Effective Management

October 25-28, 2016
Interactive program featuring 

presentations from experienced 
leaders, peer roundtable discussions, 

workshops, and supplier exhibits

Association of Laboratory Managers 2016 Conference
Hilton Garden Inn at Vanderbilt, Nashville TN

Pre-Conference Workshops – October 25-26
Fundamentals of Managing a Laboratory Based Organization 
Managing People • Managing Work and Work Processes
Building a Winning Scientifi c and Technical Team
Improving Communication Effectiveness

Conference Sessions – October 27-28
Courageous Leadership • Communication • Knowledge • Relentless Execution

REGISTRATION OPEN SOON.  
VISIT ALMA AT WWW.LABMANAGERS.ORG

ALMA_Conference2016_HalfHori.indd   1 2016-04-25   9:40 AM

http://www.labmanagers.org


ask the expert

partition. However, the chip-based systems can 
sometimes perform real-time PCR experiments 
and give a digital readout at the end. We have 
no need for real-time results in our digital PCR 
experiments, but if  that’s something you need, 
then it’s better to use a chip-based format that 
provides the option.

Jerome: The other option that the solid, 
chip-based media approaches offer, which is 
appealing to the research field, is that one can 
recapture the positive wells in the reaction and 
later sequence the nucleic acids in each well. 
The droplet system does not allow us to capture 
positive droplets and sequence them individu-
ally. 

Q: What are the gaps in digital PCR 
that you would like to see filled?
Sedlak: Improvements in throughput and 
hands-on time and reducing the variability intro-
duced by the various hands-on steps are certainly 
areas that can be improved in digital PCR. 

Jerome: My hope is that the manufacturers 
increase the number of  channels that can be 
analyzed for the droplet digital PCR. Ruth has 
spent a lot of  time developing clever multi-
plexing approaches using differential labeling, 
but currently we have only two colors available. 
Hence, higher-order multiplexing of  analytes is 
very difficult in digital PCR at this time. Multi-
plexed testing for multiple viruses, using many 
different channels and colors, will be helpful.

Q: Any advice for people who are 
looking to invest in digital PCR?
Jerome: I would advise people to think hard 
about their applications and see if  the advantages 
of  digital PCR are valuable for that application. 
If  precision is important, then digital PCR is 
fantastic. If  you need to find and quantitate rare 
events in the background of  wild-type events, 
then digital is great. However, if  you just want to 
measure how much analyte is present, then qPCR 
offers better ease of  use and throughput. Going 
digital adds complexity, and one needs to think 
hard [about whether] that’s really necessary. Most 
of  the point-of-care tests done today are only 
qualitative, and moving those to qPCR would in 
itself  be a big step up. Adding precision to the 
measurements with digital PCR is something that 
can always be considered later.

Emir Hodzic, DVM, PhD, graduated from the veterinary school at the 
University of Sarajevo, Bosnia and Herzegovina, where he obtained 
a master’s degree and a PhD. After a postdoctoral fellowship at Yale, 
he moved to the Center for Comparative Medicine at the University of 
California, Davis. Since 2005, he has been director of the Real-Time PCR 
Research and Diagnostics Core Facility. 

Dr. Keith R. Jerome is the head of the virology division in the Department 
of Laboratory Medicine at the University of Washington and a member 
of the combined program in infectious disease sciences/virology at the 
Fred Hutchinson Cancer Research Center. He received his MD and PhD 
degrees from Duke University. He completed his postgraduate training in 
laboratory medicine and virology at the University of Washington. 

Dr. Ruth Hall Sedlak is a research scientist in the molecular virology 
laboratory in the Department of Laboratory Medicine at the University of 
Washington. She earned her PhD in microbiology and nanotechnology 
at the University of Washington in 2011. After completing her 
postdoctoral training with Dr. Keith Jerome on herpes virus diagnostics 
and applications of digital PCR, she continued in the lab as a diagnostic 
development scientist.    

Tanuja Koppal, PhD, is a freelance science writer and consultant based in Ran-
dolph, New Jersey. She can be reached at tkoppal@gmail.com.
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by Mike May, PhD

In 1971, scientists working independently 
in Sweden and the Netherlands published 
articles on the enzyme-linked immunosorbent 

assay (ELISA), which detects and quantifies a 
target protein in a sample. Usually detecting 
antigens, ELISAs can be developed as medical 
diagnostics or to reveal diseases in plants. Various 
processes in industry also use ELISAs for quality 
control. This technique, however, involves 
incubation and washing steps, which make it 
complicated to run lots of  these assays at the 
same time. “Anytime you are manually processing 
more than four ELISA plates at once, it usually 
requires a robot to provide consistency,” says 
Rob Dunn-Dufault, product manager at Thermo 
Fisher Scientific in Waltham, Massachusetts. With 
a microplate handler, though, Dunn-Dufault has 
seen scientists run 200–500 ELISA plates. 

The multiple steps and their required precision 
in ELISAs make these assays worth automating. 
“Immunoassays often require exact incubation 
times between each process step,” says Andreas 
Niewoehner, product manager for automated 
systems at PerkinElmer in Germany. “Using 
microplate handlers and automation in general, 
especially in combination with scheduling software, 
will help to ensure the correct and similar timing of  
all plates when running several plates in a batch.”

The technology for this is already available. “The 
current industry offerings are very capable of  
automating immunoassays,” says Michael Nguyen, 
principal scientist at Sanofi Pasteur VaxDesign in 
Orlando, Florida. “This provides several benefits 
over manual processes, such as higher throughput, 
better precision, and reduced labor hours.” 

Despite such alluring benefits, some challenges 
exist. “The problem we most often face is translating 
these automated assays from the lab-automation 
engineers who develop them to the researchers who 
use them on a daily basis,” Nguyen says. “Because 
most prospective end users of  our automation 
systems are not formally trained in their numerous 
components, user-system interaction can be 
challenging, which can lead to minimal acceptance 
and even avoidance of  the technology.” Therefore, 
getting the benefits of  automating these assays 
depends on starting with the right approach.

Keeping current

When asked what problem most commonly arises, 
Nguyen says, “With regard to microplate handlers 
specifically, we have very few technical problems 
when using them to automate immunoassays.” 
He adds, “In fact, we use robotic arms that 
are more than ten years old on several of  our 
automation lines, and they are very reliable and 
low maintenance.” Nguyen and his colleagues also 
use “microplate stackers with various plate readers 
and washers with minimal issues.” The problem for 
Nguyen comes mostly from discontinued support 
of  a specific robotic platform.

If  the vendor stops supporting a microplate 
handler, a user will eventually need to replace it 
and revise the automated assays as needed. “This 
can happen sooner than expected, with the rapid 
pace at which the technology evolves,” Nguyen 
says. Older microplate handlers can also cause 
trouble when they don’t integrate with newer 
equipment being used in the assay.

To keep a system optimized, the scientists must stay 
up to date. “It is important to stay informed of  the 
current and upcoming technology by attending lab 
automation trade shows, routinely browsing literature, 
and maintaining our vendor contacts,” Nguyen says. 

Simplifying the steps

In some immunoassays, scientists want to move 
plates and control their environment between 
moves, which can be done with BioTek’s BioSpa 8 
Automated Incubator. “It can send plates to liquid 
dispensing and then back to the incubator, followed 
by further liquid handling, imaging, or detection 
processes,” says Lenore Buehrer, product manager 
at BioTek Instruments in Winooski, Vermont. This 
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“To keep a system  
optimized, the scientists 
must stay up to date.”
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instrument manages up to eight microplates and 
a variety of  other vessels. “It alleviates the need 
to have multiple instruments for handling and 
incubation,” she adds. A user just puts the plates 
in the BioSpa 8’s drawer, and then the scheduling 
software takes over for unattended operation.

To make it even easier to automate microplate 
handling, Thermo Fisher Scientific uses machine 
vision in its Spinnaker Microplate Robot. 
Product manager Dean Mulyk explains: “It uses 
machine vision to validate instrument locations 
to look for any anomalies before users commit 
their precious samples to the system.” He adds, 
“Our solutions include on-site installation and 
training, which allows users to create or tweak 
their ELISA processes.” All Thermo Fisher 
platforms, Mulyk points out, include easy-to-use 
intuitive software that users can employ to build 
and execute their ELISA processes.

Overall, improvements in the software can 
matter the most. “Most innovation in the past 
few years was geared toward improving the 
scheduling software—such as PerkinElmer’s 
plate::works™ automation control and 
scheduling software—to make the setup 
processes easier, faster, and more flexible to 
adapt to new applications,” says Niewoehner.

 

Getting the right system

The automation of  an immunoassay requires 
thinking about how to fit in the robotics. 
“Microplate handlers are a core component  

of  a lab automation setup and dictate important 
aspects such as footprint, device integration 
capability, and choice of  scheduling software,” 
Nguyen explains. “We carefully consider these 
factors when designing upgrade paths for legacy 
devices, taking into account the impact on 
current and future assays and potential for long-
term success.”   

In considering a purchase, look for what fills all 
of  your needs. Nguyen says, “Because it is not 
practical to provide extensive training for most 
of  our end users, we implement interfaces that 
provide a layer of  separation between users and 
the automation systems.” This layer automates 
things like entering metadata or loading labware. 
“Often, we find that commercial options for these 
types of  interfaces are lacking or do not fully 
meet our needs, and we resort to developing 
in-house solutions to fill the gaps,” Nguyen 
says. “While this approach has contributed 
to the successful adoption of  automation by 
our researchers, it also creates an additional 
workload for our automation engineers in terms 
of  code development and maintenance, and we 
continue to shop for off-the-shelf  solutions when 
considering next-generation systems.”

So it pays to shop around to automate things 
the way you want them to be. With the range 
of  options, most scientists can find something 
that fits many—if  not all—of  their needs in 
automating immunoassays.

 Mike May is a freelance writer and editor living in 
Ohio. You may reach him at mikemay1959@gmail.com.
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ARE YOU IN THE MARKET FOR A... 

NEW PIPETTE?

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

Types of pipettes used by survey respondents:

Manual: Single-channel 88%
Manual: Multi-channel 51%
Manual: Fixed volume 41%
Electronic: Single-channel 38%
Repeater 35%
Electronic: Multi-channel 23%
Electronic: Fixed volume 5%
Other 4%

Main causes of pipetting errors as reported by survey 
respondents:
Human errors 57%
Viscosity reduces accuracy 35%
Liquids stick to tip 34%
Surface tension reduces accuracy 26%
Immersed tips carry over liquid 25%
Liquid temperature 12%
Pipettes take up more liquid 11%
Liquids evaporate 7%
Other 7%

Pipettes can be found in almost every laboratory and, if you’re looking to buy one, there are 
many options—manual or electronic, single or multi-channel. Luckily, a few main considerations 
can help in deciding whether or not to buy the latest pipette technology.

TOP 5 QUESTIONS 
You Should Ask When Buying a Pipette

1. What differentiates the pipette from others offered in terms of performance and ergonomics?

2. Is the product compatible with other manufacturers’ consumables (tips)?

3. What types of services are offered for this product? Calibration? Repair?

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

5. What is the product life expectation? What is the product’s warranty period? If the company discontinues the product, 
for how many years do they provide accessories and parts for the instrument?

Nearly 54% of respondents are engaged in 
purchasing a new pipette. The reasons for these 
purchases are as follows:
 Replacement of aging pipette 65%
 Addition to existing systems, increase capacity 20%
 Need a more ergonomic pipette 6%
 Setting up a new lab 4%
 Moving from a handheld pipette  

to an automatic pipette
1%

 Other 4%

CONSISTENT PERFORMANCE AND ACCURACY OF PRODUCT

DURABILITY OF PRODUCT

AVAILABILITY OF TIPS AND ACCESSORIES

LOW MAINTENANCE / EASY TO CLEAN

DESIGNED TO PERMIT RECALIBRATION

PRICE

ERGONOMIC OPERATION

SERVICE AND SUPPORT

WARRANTIES

LIGHTWEIGHT DESIGN

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

96%

86%

74%

66%

57%

52%

51%

50%

46%

36%

960=

860=

740=

660=

570=

520=

510=

500=

460=

360=
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not a pain-point.

Don’t sacrifice accuracy for good ergonomics!  
You can have both with the Cobra® Pipettor System 
from Biotix.

See how each of these unique features work 
together to provide the ultimate pipetting experience. 

Experience what the Cobra Pipettor System  
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by Angelo DePalma, PhD

Where does your lab get its nitrogen? 
For decades, most groups had nitrogen 
cylinders trucked in, sometimes from 

great distances. The gas in those cylinders was most 
likely generated using fractional distillation of  air, a 
large-scale, energy-hogging industrial process that 
is unsuited for labs or even large institutions.

A 2010 study by the European Industrial Gases 
Association estimates that producing nitrogen 
through a lab generator uses 30 percent less 
electricity per volume at 99.9 percent purity than 
does a fractional distillation plant. For 98 percent 
pure nitrogen, the energy savings top 70 percent.

Which is why, faced with rising delivery and rental 
costs and the inconvenience of  relying on tanks, 
many labs today generate their own nitrogen 
through either membrane-based systems or self-
contained pressure swing adsorption (PSA) units.

In a white paper on sustainable nitrogen 
generation, Parker-Hannifin (Cleveland, OH) 
adds to those energy savings figures the cost 
of  delivering gas cylinders, which for far-flung 
laboratories can be substantial.

Dialing in oxygen

Parker also notes that nitrogen generators 
allow users to dial in the precise oxygen level 
they require. Setting oxygen levels precisely is 
particularly critical for controlled environment 
enclosures such as glove boxes or desiccators. 
Terra Universal (Fullerton, CA), for example, 
which is better known for glove boxes, laminar 
flow hoods, and biosafety cabinets, sells several 
models of  nitrogen generators based on membrane 
technology. The company notes that maintenance 
is reduced because membrane-based generators 
have no moving parts.

Membrane-based generators separate compressed 
air through semipermeable, hollow-fiber 
membranes. Nitrogen passes through the 

membrane, while the oxygen and carbon dioxide 
are vented. It is possible to increase the purity of  
membrane-generated nitrogen from 95 percent to 
99.5 percent by decreasing airflow into the system 
and raising the temperature. 

PSA uses a combination of  high- and low-pressure 
cycling and oxygen-absorbing molecular sieves to 
enrich nitrogen in air from a concentration of  78 
percent to as high as 99.9999 percent. In addition 
to use in laboratories, PSA is suitable for providing 
house nitrogen to plants and large facilities.

How to choose

Selection of  a laboratory nitrogen generation 
system comes down to purity and quantity of  gas 
required, says Patrick McCloskey, sales manager at 
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It’s good to know you can 
rely on Peak Performance 

At Peak Scientific we’ve been developing world-class laboratory gas 
generators for nearly two decades. Our gas generators are engineered  to 
deliver the consistent flow and purity you demand with minimum fuss and 
maximum performance. And unlike cylinders, generators will not bring baseline 
fluctuations, inconvenient disruptions with changeovers or recurring and 
unpredictable costs. 

A Peak gas generator is more practical, more efficient and guarantees the stability 
you need to ensure your analytical performance is at its Peak. 

Our rapid response technical support is available 24/7 and our certified 
Peak engineers are local to your business, allowing us to service your generator 

on-site, minimizing costly down time. Push your lab performance with Peak.

Contact us today to find out more.

Your local gas generation partner

www.peakscientific.com

Tel +1-866-647-1649  Email marketing@peakscientific.com

http://www.peakscientific.com


For additional resources 
on Laboratory Nitrogen 
Generators, including 
useful articles and a list 
of manufacturers, visit

LabManager.com/ 
gas-generators

LabManager.com/
PRG15-Gas

Based on our 
most recent survey 
results, nitrogen 
gas generators are 
the second most 
common type in 
our reader’s labs. 
Here are some 
questions you may 
want to ask when 
deciding which 
gas generator or 
specialty gas is 
right for your lab.

WHICH GAS 
SUPPLY 
OPTIONS ARE 
BEST FOR 
YOUR LAB?

Compressed Gas Technologies (Troy, MI). “Lab managers 
should work backward from every application in the lab 
that requires nitrogen in order to determine the lab’s 
needs.” Both membrane and PSA systems can deliver high 
volumes of  nitrogen at comparable operating costs and 
maintenance levels, but they differ in product purity.

McCloskey advises labs requiring 99.5 percent or 
higher purity to go for PSA. Those that can get by on 
lower-purity nitrogen should consider membrane-based 
generators. “Labs with both requirements will rarely 
install both types of  systems,” he adds. “They’ll usually 
use the higher-purity PSA system exclusively.” Thus lab 
managers generally prefer PSA. 

Most laboratory instruments perform more reliably 
with high-purity gases, and nitrogen is no exception. 
Although mass spectrometers are not particularly 
fussy with respect to nitrogen purity, their front-end 
separation systems, gas and liquid chromatographs, do 
require high-purity gases, as do many other instruments. 
It’s also prudent to specify high-purity nitrogen for 
oxygen-sensitive chemical and biological processes.

Operating costs for PSA are higher per volume of  
nitrogen generated than for membrane units. Some 
membrane systems, for example, run on house air 
pressure and do not use electricity for gas generation. 
The difference in energy consumption relates to the 
difficulty of  removing oxygen down to levels of  a tiny 
fraction of  1 percent.

“The higher the purity, the more it costs,” McCloskey says.

Generator maintenance is fairly straightforward, within the 
capabilities of  most lab technicians as long as the lab has 
compressed house air. If  not, labs need to add an integral 
air compressor, which complicates upkeep. “Those labs will 
typically get a service contract,” McCloskey says.

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

“Nitrogen generators allow  
users to dial in the precise  
oxygen level they require.”

www.vacuubrand.com
info@vacuubrand.net
Phone: (888)882-6730

n  Improve reproducibility by 
avoiding operator error

n  Protect samples from 
bumping

n  No test runs, oversight or 
programming

n  Finishes up to 30% faster
n  Logs process parameters

Better
Data...
Faster.
VARIO® vacuum 
pumps automate 
your evaporations

The VACUUBRAND  
PC3001 VARIOPRO

1.5 Torr, 33 lpm

Self-regulating vacuum. 
Just press START.
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Types of vacuum pump used by survey respondents:

Oil-sealed direct drive pump 47%
Oil-free diaphragm pump 44%
Oil-sealed belt-drive pump 31%
Central vacuum to bench turrets 23%
Oil-free scroll pump 16%
Compressed air systems 16%
Water jet aspirator vacuum 5%
Other 3%

Vacuum pump applications as reported by survey respondents:

Vacuum or pressure filtration 60%
Degassing 31%
Liquid aspiration 25%
Mass spectrometry 24%
Rotary evaporator 24%
Vacuum oven 21%
Freeze drying 17%
Gel dryer 8%
Other 15%

Nearly 44% of respondents are engaged in 
purchasing a new vacuum pump. The reasons for 
these purchases are as follows:
 Replacement of aging pump 65%
 Addition to existing systems, increase capacity 21%
 Setting up a new lab 8%
 Other 6%

ARE YOU IN THE MARKET FOR  A... 

VACUUM PUMP?
Vacuum pumps are an essential piece of equipment and are used in a wide variety of processes in most 
laboratories. Over the past 25 years, it has become apparent that vendors have made significant innovative 
improvements to vacuum pumps, with important developments in high vacuum technology, corrosion 
resistance, vacuum control, and improvements in the efficiency and ecological impact of vacuum pumps. 

TOP 6 QUESTIONS 
You Should Ask When Buying a Vacuum Pump

1. What will you be using the vacuum for? Filtration needs modest vacuum. Evaporation requires deeper vacuum. 
Molecular distillation requires even more. Match the pump to the use.

2. Can you use a dry (oil-free) vacuum pump? Oil-free vacuum pumps can support most lab applications. For the service 
advantages, choose a dry pump where possible.

3. What is the pumping capacity at the intended vacuum level? Actual pumping speed declines from the nominal speed 
as depth of vacuum increases. The rate of decline differs among pumps.

4. Do you work with corrosive media? Standard duty pumps have lower purchase costs, but corrosion-resistant pumps 
will have lower lifetime costs if working with corrosives.

5. Should you invest in vacuum control? Electronics can improve reproducibility, protect samples, and shorten process 
times when specific vacuum conditions need to be maintained.

6. What is the lifetime cost of operation? Include purchase cost, service intervals, servicing cost, pump protection  
(e.g., filters, cold traps), and staff time for operation.

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing a Vacuum Pump

93%

78%

71%

67%

64%

54%

52%

49%

49%

47%

DURABILITY OF PRODUCT

EASE OF USE

LEAK TIGHTNESS

HIGH SUCTION

VALUE FOR PRICE PAID

SAFETY AND HEALTH FEATURES

WARRANTIES

AVAILABILITY OF SUPPLIES AND ACCESSORIES    

LOW NOISE LEVEL    

ON-SITE MAINTENANCE/CLEANING

930=

780=

710=

670=

640=

540=

520=

490=

490=

470=

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

http://www.labmanager.com/vaccum-pumps
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by Mike May, PhD

The adage of  “adapt or die” applies 
to a laboratory information 
management system (LIMS) just 

as it does to evolution. Adaptability in a 
LIMS can mean adjusting it for the way 
a researcher works or accommodating 
changing needs in a lab, such as handling 
data from new devices added to a workflow. 
“In order to be accepted and welcomed—
especially in R&D-type environments—a 
LIMS has to be able to handle projects that 
command innovative solutions and quick 
development,” says Zsolt Zolnai, head 
of  the Sesame LIMS developed at the 
University of  Wisconsin–Madison.

An adaptable LIMS can also save money 
and reduce the risk of  being out of  
compliance. Waters Corporation in Milford, 
Massachusetts, developed the NuGenesis 
Lab Management System (LMS), and 
principle product manager Garrett Mullen 
says, “With an adaptable lab management 
system, a company or lab can use fewer 
systems, which reduces the cost of  managing 
and of  overall maintenance of  systems 
in the lab.” If  a company or lab works on 
projects in a regulated environment, such 
as developing new medicines, an adaptable 
LIMS can reduce regulatory risk. “If  you can 
use one system—instead of  having several 
to keep certified and updated—it can reduce 
risk when the regulator comes to look at data 
records,” Mullen explains.

Some systems are aimed at specific uses. 
As an example, STARLIMS from Abbott 
in Abbott Park, Illinois, “provides labs 
with the cumulative analytics and data 
management tools that are needed for 
health care environments,” says Jacqueline 
Barberena, director of  global marketing 
and communications for informatics. This 
system, says Barberena, helps “laboratories 
worldwide optimize data accessibility, 
integrity, and analytics.”

In many ways, adaptable means 
personalized. “We can configure our 
LabVantage 8 to work the way you want 
to work,” says Ralph Goldberg, product 
manager at LabVantage in Somerset, New 
Jersey. For many users, that will be one of  

the key aspects of  adaptability. Raj Maitra, 
another product manager at LabVantage, 
puts it all in perspective: “When something 
is easy to configure and change, it’s less of  
a headache.” That could be a mantra for an 
adaptable LIMS—fewer headaches.

Create your own flow
“An adaptable LIMS will not lock its users 
into a rigid workflow but will handle and 
track any workflow,” Zolnai says. As an 
example of  how to do this, he says, the 
software can allow “the objects that are 
handled by the LIMS to be linked to each 
other [with] no restriction, and it will also 
allow these objects to be used independently 
[of] each other.” He adds that this lets “the 
LIMS be phased into a lab incrementally 
and independently of  the workflow.”

When looking for a LIMS, Zolnai proposes 
high expectations. “An adaptable LIMS 
should fit [more easily] into laboratory 
operations, and its introduction should not be 
a disruptive event.”

Mullen points out that scientists can use 
the “Smart Builder” feature to set up the 
NuGenesis LMS. “You just drag and drop 
saved building blocks—like an instrument 
selection or sample measurement—to set 
up more complex procedures,” he says.

Other vendors also create development 
methods, such as the LabVantage 
Connect tool. “It lets you communicate 
with instruments through drivers,” says 
Goldberg. “We have a number of  drivers to 
handle the output from various instruments, 
and we can add more.” Users of  LabVantage 
8 can even design the user interface the way 
they want it. “Anyone going into the system 
can choose the view they like,” Maitra says.

So when you think “adaptable” in a LIMS, 
decide what you want to be able to control 
or change—now and over time. Then 
you can select the option that delivers the 
control you need to keep your research 
evolving instead of  going extinct.

Mike May is a freelance writer and 
editor living in Ohio. You can reach him at 
mikemay1959@gmail.com.
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For additional resources 
on LIMS, including 
useful articles and a list 
of manufacturers, visit

LabManager.com/LIMS

LabManager.com/
SaaS-LIMS

Before you can 
start deciding on 
which LIMS to get, 
you first have to 
determine what 
type of LIMS you 
want. Here’s how 
to do so.

HOW TO 
CHOOSE THE 
LIMS FOR YOU
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ARE YOU IN THE MARKET FOR... 

COLD STORAGE  
EQUIPMENT?

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

Types of cold storage equipment used by survey respondents:
Upright general-purpose lab freezers 75%
Upright ultra-low temperature freezers 58%
Low temperature upright lab freezers 51%
Under-counter general purpose lab freezers 39%
Chest ultra-low temperature freezers 20%
Flammable materials storage 19%
Low temperature chest lab freezers 18%
Blood bank and plasma 17%
Explosion-proof 12%
Other 10%

Service and repair methods for cold storage equipment as 
reported by survey respondents:
In-house service department 46%
Instrument manufacturer time/material 29%
Third-party contract 26%
Instrument manufacturer service contract 18%
Third-party time/material 14%
Our department 9%
Multi-vendor service provider 7%
Other 1%
Don’t know 9%

Freezers and refrigerators are an integral part of any laboratory that requires temperature 
controlled storage. 

TOP 5 QUESTIONS 
You Should Ask When Buying Cold Storage Equipment

1. How is the product manufactured? Ask about the quality of the materials used and the product life.

2. What is the warranty? What does it include and for how long? Will anything void the warranty?

3. How green is the product? Ask the company to provide details on energy efficiency and have them relate it to your 
return on investment (e.g. in four years will you save enough money in energy costs to pay for your freezer/fridge?).

4. How much sample capacity are you getting for your space?

5. What are the optimal voltage/wiring conditions for running the fridge/ freezer? If the building is older, will low 
voltage or voltage fluctuations affect the performance of the freezer/fridge?

Over 62% of respondents are engaged in purchasing 
new cold storage equipment. The reasons for these 
purchases are as follows:
 Addition to existing systems, increase capacity 36%
 Replacing obsolete equipment 33%
 Upgrading existing cold storage equipment 19%
 Setting up a new lab 6%
 Other 6%

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing Cold Storage Equipment

83%

75%

68%

67%

60%

51%

50%

47%

43%

42%

RELIABILITY OF PRODUCT

DURABILITY OF PRODUCT    

PRICE

SENSITIVITY AND ACCURACY OF TEMPERATURE CONTROLS

WARRANTIES

AUDIBLE AND VISUAL HI/LO ALARM FOR EACH CONTROLLER

SERVICE AND SUPPORT

ENERGY EFFICIENT

REPUTATION OF VENDOR

ERGONOMICS AND SAFETY CONTROLS    

830=

750=

680=

670=

600=

510=

500=

470=

430=

420=
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Now available in
400-box capacity

A better environment 
The new Thermo Scienti� c™ TSX Series of ultra-low temperature freezers 

provides a better environment for your critical samples and your laboratory. The 

TSX’s V-drive technology is designed to provide temperature uniformity that 

continually adapts to the lab’s environment, offering signifi cant energy savings 

without compromising sample protection. The TSX also offers a whisper quiet 

operation, dense storage capacity and environmentally-friendly features such 

as natural refrigerants and water-blown foam insulation.
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 • Discover more at thermoscientifi c.com/tsx

Two capacities
TSX600 holds up to 600 2-inch 

boxes while the new TSX400 holds 
up to 400 2-inch boxes

Adaptive control
V-drive technology adapts to usage 

to quickly restore temperature

Energy savings
Save up to 50% energy over 

conventional refrigerant freezers

inside and out

http://www.thermoscientific.com/tsx
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NEXT GENERATION LARGE MOLECULE 
BIOANALYSIS TECHNOLOGY

how it works

Solution: Researchers need an efficient method for 
large molecule bioanalysis, which provides meaningful 
quantitative and qualitative data from reproducible 
high throughput testing. Thermo Scientific™ Mass 
Spectrometric Immunoassay (MSIA) microcolumn 
technology is a novel affinity capture method for large 
molecule bioanalysis. It enables users to easily affinity 
purify the target analyte from complex biological matrices, 
for downstream analysis using different detection methods. 

MSIA technology is based on proprietary monolithic 
microcolumns, densely coated with a target-specific 
affinity ligand for effective and efficient analytical grade 
affinity purification of  even low abundance target analytes. 
Simple aspiration and dispensing of  a sample through 
these microcolumns drives interaction between the affinity 
ligands linked to microcolumns and the target analyte. 
Housed within a pipette tip, these microcolumns create 
a versatile and user-friendly affinity capture device that 
provides the flexibility to analyze sample volumes from 10 
µL to mL quantities. The analytical affinity purification 
provided by MSIA technology is essential for large 
molecule bioanalysis in Ligand Binding Mass Spectrometric 
Immunoassays (LB-MSIA), a hybrid workflow that is 
rapidly emerging as a key solution to address biotherapeutic 
innovation and biological complexity of  large molecules. 

Assays can be developed faster, incubation time is 
decreased, and smaller sample volumes can be used 
compared to traditional affinity purification methods. MSIA 
technology is designed to provide labs with a cost-effective 
and time saving alternative for large molecule bioanalysis. 
With the ability to provide significantly reduced non-
specific binding and improved analytical sensitivity, data is 
reliable and accurate with minimal analytical variability. 
These ready-to-use microcolumns are resistant to 
compression and therefore are less likely to clog. 

MSIA technology streamlines large molecule bioanalysis with 
simple push button automation. The Thermo Scientific™ 
Versette™ automated liquid handler and the Tecan Freedom 
EVO® series with MCA96 liquid handling arm are available 

for analysis of  target analytes in a high throughput 96-well 
format. Alternatively the Thermo Scientific™ Finnpipette™ 
Novus i multichannel electronic pipette is suited for low 
throughput or assay development work.  

The eluted analytes can be analyzed with different 
detection methods based on the requirements of  the 
experiment. SDS-PAGE/Western blot can be used to 
provide a fast read out, UV/Vis for absorbance based 
detection, or LC-MS can be utilized to obtain quantitative 
and qualitative data simultaneously. 

The fast paced nature of  biopharmaceutical drug discovery 
and development demands a need for sophisticated 
methods of  large molecule bioanalysis. The next 
generation LB-MSIA combines the robust nature of  ligand 
binding assays with high resolution accurate mass (HRAM) 
spectrometric detection. This combination provides a 
highly sensitive, accurate, and reproducible method for the 
generation of  high value data for the analysis of  protein 
biologics such as therapeutic antibodies, antibody drug 
conjugates, and fusion proteins.

For more information, please visit thermofisher.com/msia

Problem: Sample preparation and extraction steps for the quantification of large molecules can 
be complicated, and laborious to optimize due to the complexity of biological samples that contain 
numerous background proteins and peptides. Furthermore, the analyses of such samples is especially 
challenging, since the background peptides and proteins compete with the large molecule of interest, 
creating interference problems which impact accuracy. As a result, biopharmaceutical, translational, 
clinical, and sports anti-doping labs performing high throughput characterization of large molecules 
face several challenges, including insufficient sensitivity at low levels of detection (picogram 
quantities); high background noise and carryover; low efficiency, making the process time consuming; 
as well as sub-standard data quality and reproducibility. When combined with the inability to 
standardize and transfer analytical methods between labs, the conventional methods for large 
molecule analysis become inefficient.

 Housed within a pipette tip, MSIA microcolumns create a versatile and 
user-friendly affinity capture device that provides the flexibility to analyze 
sample volumes from 10 µL to mL quantities.

http://www.labmanager.com
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User Management
Controlling access to equipment within a 
GMP environment is critical. The Optima 
XPN and Avanti JXN Series centrifuges fea-
ture password protection for up to 50 unique 
user profiles. Users can be classified by one 
of three available security levels—Administra-
tor, Super User, or Operator. Security levels 
provide the ability to control the level of 
access each user has to the centrifuge based 
on their permissions.

Data Logging
The Optima XPN and Avanti JXN Series allow 
for detailed run tracking that builds and stores  
an archive of each run.  In addition to the 
standard centrifuge run parameters, it is possi-
ble to capture user comments entered before 
or after a run in the run log history. These 
comment fields can include batch numbers, 
the name of the product being produced, or 
anything else related to the run that would be 
useful to store in the log for future reference. 

Electronic Signature
In addition to capturing and storing run data, 
the Optima XPN and Avanti JXN Series centri-
fuges also offer electronic signature capability. 
The electronic signature includes the user’s 
name, date and time stamp, the instrument se-
rial number, and any notes that were entered 
at the time of signature.

User-Defined Programs
The Optima XPN and Avanti JXN Series 
centrifuges allow up to 1,000 user-defined 
programs consisting of up to 30 steps each,
ensuring that virtually any protocol can 
be set up and stored for future use. Once 
established, user-defined programs can be 
assigned to specific operators, limiting the 
number of users with access to the protocol. 

Rotor Tracking by Serial Number
The Optima XPN and Avanti JXN Series 
centrifuges are also able to track the number 
of cycles accumulated on specific rotors.
Once set up, users can choose rotors by serial 
number from an onscreen rotor library. The 
centrifuge tracks the number of cycles, so
the life of the rotor can be precisely tracked 
and retired before it becomes unsafe.

Remote Monitoring and Control
The remote monitoring and control capabilities 
of the Optima XPN and Avanti JXN Series 
centrifuges make monitoring multiple instruments 
easy. Users can check the status of all instru-
ments from virtually anywhere via personal com-
puter using Virtual Network Computing (VNC) 
software, or mobile device using the custom 
MobileFuge application available for iOS and 
Android™ devices. The VNC software allows 
users to operate the centrifuge from a PC just  
as if they were standing in front of it. 

Email Diagnostic Alerts
Using the email diagnostic alerts feature on 
the Optima XPN and Avanti JXN Series cen-
trifuges, production managers can be notified 
whenever there is an issue with a centrifuge. 
Users enter the email address(es) where the 
notifications will be sent, then if a diagnostic 
issue occurs, the centrifuge will send a notifi-
cation to everyone on the list alerting them to 
the problem. 

GET CONTROL IN GMP ENVIRONMENTS
Centrifugation that supports compliance and eliminates hassle.
Floor-standing ultracentrifuges and high-performance centrifuges are vital to many bioproduction processes. Instruments are run in Good Manufac-
turing Practice (GMP) environments, and must support compliance with these regulations. Innovative features built into Optima XPN and Avanti JXN 
Series centrifuges support GMP compliance while eliminating much of the administrative work of other systems.

800.742.2345
www.beckman.com

products in action

http://www.beckman.com
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3D-Printed Catalytic Microreactor
Polyarc™ reactor
• Is a universal carbon detector technology 

for gas chromatography
• 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

• Improves GC/FID performance, reduces operating costs, enables quantifi cation without calibration 
standards, improves accuracy, and detects compounds with little or no previous FID sensitivity

Activated Research Company www.activatedresearch.com

This month, we highlight companies exhibiting at the American Society for Mass Spectrometery’s 64th Conference on Mass Spectrometry and Allied Topics (ASMS 2016) 
and the American Society for Microbiology’s new ASM Microbe 2016 event, which combines their general meeting and ICAAC.  ASMS 2016 takes place from June 5-9 in San 
Antonio, Texas, while ASM Microbe 2016, which showcases the best microbial sciences in the world, runs June 16-20 in Boston, Massachusetts. Please note that the specifi c products 
featured here may not be at the show, but their exhibitors will be on hand to answer any questions you may have.

OPEN
Full PAGE

Spectrophotometers
Spectroquant® Prove
Booth 721

• Designed for simplifi ed, durable, and secure analysis of 
waste water, drinking water, beverages, and process water

• Preprogrammed for a broad range of test kits
• Comes in three different models: the Spectroquant® Prove 

100 VIS spectrophotometer for routine applications, the Spectroquant® Prove 300 UV/
Vis spectrophotometer for sensitive measurements, and the Spectroquant® Prove 600 
UV/Vis for complex analyses 

MilliporeSigma www.emdmillipore.com

Inductively Coupled Plasma Mass 
Spectrometer

ICPMS-2030
Booth 210

• Includes assistant functions that develop methods 
and perform post-run diagnostics

• Provides effi cient, sensitive trace element analysis 
for environmental testing, food and agriculture studies, and pharmaceutical work

• Reduces operating costs utilizing Shimadzu’s proprietary technology that includes a 
Mini-Torch system and ECO mode

• Can also operate on 99.95% purity argon gas, instead of the more expensive 99.999% 
argon gas generally used

Shimadzu www.ssi.shimadzu.com

Micro-XRF Spectrometer
M4 TORNADO
Booth 329 (ASMS 2016)
Booth 1813 (ASM Microbe 2016)

• Offers new key capabilities for the analysis of multilayer 
materials as well as for the quantifi cation at uneven 
surfaces, e.g. in powder samples

• New XMethod software 1.3 manages calibrations and 
standards and enables the optimization of complex methods

• Includes new FlexiSpot feature that allows spot sizes of 
up to 200 µm for reproducible quantifi cation of irregularly shaped samples

Bruker www.bruker.com/pittcon

High-Resolution Mass Spectrometer
Infi TOF
Booth 229 

• Designed for real-time gas analysis
• Multi-turn ion optics provide high-resolution mass spectra 

in a system that is the size of a personal computer tower
• Features a mass resolving power of up to 30,000
• Can easily separate isobaric species without chromatography
• Ions can be detected over the mass range from m/z 1 (H+) to m/z 1000

JEOL USA www.jeolusa.com

Benchtop NMR Spectrometers
Spinsolve 60
• Provide a solution for those customers and 

applications that need 60MHz capability
• Use patented Halbach magnet technology
• Initially available for the nuclei combinations 

proton/fl uorine or proton/fl uorine/carbon with 
phosphorus and other nuclei soon to be added

• Does not need to spin the sample to get good results, therefore compressed gas and a 
complicated and fragile sample spinner are not required

Magritek www.magritek.com

Capillary GC Columns 
Watercol™
Booth 721

• Contain innovative stationary phases that produce 
a sharp peak shape for water, allowing convenient 
measurement of water by GC

• Features sensitivity of 100 ppm using TCD and it is 
anticipated that much better sensitivity can be achieved with other modes of detection

• Suitable for applications where water is either an analyte or the injection solvent
• Three chemistries are available, each with a different selectivity

MilliporeSigma sigma-aldrich.com

Pulsed Flame Detector
OI 5383
• When mounted in a GC or GC/MS, the 5383 gives chemists the ability 

to specifi cally determine and selectively analyze low levels 
of sulfur, phosphorous, and 26 other analytes of interest

• Features improvements in electronics and signal processing, 
delivering higher selectivity and higher sensitivity

• New, intuitive, easy-to-use software provides a powerful 
tool for confi guration, optimization, and analysis

OI Analytical www.oianalytical.com
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Labconco Corporation
816-333-8811 
1-800-821-5525

SAFELY EVAPORATE ANY SAMPLE WITH THE RIGHT 
CENTRIVAP® CENTRIFUGAL CONCENTRATOR
Different samples require different sample prep 
equipment features. To ensure your lab has the 
right evaporation equipment, it’s important to 
select a system that can handle the require-
ments of your most difficult samples. 

There are seven different models of CentriVap® 
Concentrators, and a wide variety of accesso-
ries provide a solution for every sample type.

• CentriVap Benchtop Concentrator: 
For general samples that can withstand 
temperatures up to 35°C

• CentriVap DNA: Holds up to 132 small 
volume samples

• Acid-Resistant CentriVap: For corrosive 
samples that contain chemicals such as 
HCL, Acetic Acid, 1% TFA, Sodium Hydrox-
ide, Ammonium Hydroxide

• Refrigerated CentriVap: For extremely 
heat-sensitive samples that cannot be 
exposed to temperatures of 35°C or higher, 
operating range from -4°C to 100°C

• CentriVap Mobile Console: Complete 
system that includes a built-in Cold Trap 

• CentriVap Complete: Complete system 
that includes a Cold Trap and diaphragm 
vacuum pump

• CentriVap Micro IR: Small footprint for a 
limited number of volatile samples up to 10 ml

KEYS TO EVAPORATING 
AT LOW TEMPERATURES
How does evaporation occur with-
out raising the sample temperature?
Vacuum is applied to lower the sample 
boiling point so evaporation occurs at a lower 
temperature. Contact Labconco for help 
selecting one of five models of vacuum 
pumps to complete the CentriVap system. 

If the samples are heat sensitive, 
why is heat applied to the samples?
Evaporation is driven by heat. When samples are 
evaporated under vacuum, the sample temperature 
will decrease due to evaporative cooling. Without 
heat input, some samples may even freeze. 

To increase the evaporation rate, heat is 
added to the samples. To achieve the fastest 
rate of evaporation, heat should be added to 
the sample until the temperature is just below 
the sample’s high temperature limit.

CentriVap® Centrifugal Concentrators include 
a 300 watt heater with pre heat option and 

an optional heat boost to provide extra heat to 
drive evaporation. Operating temperatures can 
be programmed in 1°C increments for specific 
amounts of time. The heat timer is separate 
from the run timer so that heat can be reduced 
or eliminated at the end of a run to compensate 
for the natural reduction in evaporative cooling 
as the evaporation rate slows.

EASE AND VERSATILITY
CentriVap Centrifugal Concentrators can store 
up to 9 programs, and 3 of the programs 
have quick, one-button start.  A large selection 
of interchangeable rotors easily accommo-
dates a wide of variety of sample sizes, from 
a few microliters up to 100ml flask. Many 
of the rotors can accommodate multiple tube 
sizes, increasing their versatility.

WHY SAMPLES DO NOT 
BUMP UNDER VACUUM
The spinning motion of the CentriVap rotor 
creates a centrifugal force that keeps liquid 
samples in their tubes or plates, even under 
deep vacuum. Centrifugal force on the sample 
increases recovery rates.

CentriVap Centrifugal Concentrators include a 
vacuum delay and a vacuum release feature 
that ensure that vacuum is never applied to the 
chamber unless the rotor has reached full speed, 
eliminating the risk of bumping and foaming.

For help selecting the best Labconco  
CentriVap Concentrator for your samples, 
try the Labconco Scout® Product Selector 
on Labconco.com or contact a Labconco 
representative.

Call 816-333-8811 or 1-800-821-5525

http://www.labconco.com
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Benchtop Refractometers
RFM-T Series
• These Peltier temperature controlled benchtop refractom-

eters feature a wide measuring range of up to 1.70 RI, 
precision to six decimal places RI (3 d.p. °Brix), and an 
all-new 7” touchscreen user interface

• Ideally suited for quality control applications, both within 
academic research and a variety of industries

• Include fi ve models, with the RFM900-T models covering 
the widest of measurement ranges

Bellingham + Stanley www.bellinghamandstanley.com

Solid-Core LC Columns
CORTECS®

Booth 201
• Now include two new LC column chemistries— 

Waters® CORTECS® C8 and CORTECS® Phenyl 
• 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

Waters www.waters.com

Sensor Module
NeoSpectra™
• Offers developers a fi nely-tuned sensor 

module to create mobile devices that can 
instantly analyze materials on the spot

• Delivers the same functionality as conven-
tional benchtop spectrometers in labs

• Brings to end-users the ability to immediately 
quantify composition, detect impurities, and ascertain quality, speeding analysis 
of samples from days to minutes without the need for offsite lab verifi cation

Si-Ware Systems www.neospectra.com

Multi-Gas Analyzer
GASERA ONE
• A new portable device for air quality and security measurement
• Based on patented cantilever enhanced photoacoustic technology
• Can utilize several different infrared light source technologies such as 

widely tunable quantum cascade lasers, 
enabling countless application areas for reliable 
ppb-level trace gas monitoring

• Measures—for example—VOCs, inorganics, 
hydrocarbons, fl uorocarbons, anesthetics, and 
corrosives at very low concentrations

Gasera www.gasera.fi 

Electronic Pipettes
PIPETMAN® M
• This line of single and multichannel pipettes has been 

redesigned and expanded
• Now include guaranteed performance in repetitive 

pipetting mode and a programmable custom mode, 
enhancing results reliability

• Five pipetting mode options enable researchers to perform 
a large number of applications: pipet (standard), repetitive, 
mix, reverse, and custom (personalized) with a fast access 
menu to all the modes plus intuitive navigation

Gilson Gilson.com/pipetmanm  

Undercounter Laboratory 
Glassware Washers
Flex Series
• Provide a new wash chamber with a rear docking 

system, which allows for fl exible basket confi gura-
tions improving load capacity by nearly 50%

• Reduce water consumption by another 8% 
compared to its predecessor washers

• New variable-speed pump enables the washers to provide marked effi ciency and 
performance improvements from the previous G 78 series models

• Include the PG 8583, PG 8593, PG 8583 CD, and PG 8583 CD OIL

Miele Professional www.miele-pro.com

High-Pressure Ion 
Chromatography System

Dionex Integrion
Booth 319 (ASMS 2016)
Booth 810 (ASM Microbe 2016)

• Offers fl exibility, ease-of-use, and confi gurability to meet labs’ evolving needs
• Delivers high-pressure capability and  optional electrochemical detection
• Includes a simple, logical, fl ow-based plumbing 

layout and integrated performance features, 
including whole-system smart monitoring

• Provides fast run times in a robust and 
reliable system

Thermo Fisher Scientifi c www.thermoscientifi c.com/integrion

Carbon/Sulfur Analyzer
EMIA-Pro 
• Offers non-dispersive infrared (NDIR) measurement 

capabilities, optimizing its range from 1.6ppm–6.0% 
for carbon, and 2ppm–1.0% for sulfur

• Equipped with a unique CO detector
• Features a new cleaning mechanism, increasing cleaning 

effi ciency compared to that of conventional carbon/sulfur analyzers
• Enables users to repeat their measurements up to 200 times, with less 

time spent for maintenance and cleaning

HORIBA Scientifi c www.horiba.com/EMIA-PRO
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CHEMICALS, KITS, & REAGENTS

Magnetic Bead-Based Products
MagSi
• Range now includes two new kits—

MagSi-NGSPREP Plus and MagSi-DT Removal
• MagSi-NGSPREP Plus offers a simple and quick 

way to ensure consistent sequencing results
• MagSi-DT Removal is a new magnetic 

bead-based kit that provides a convenient 
tool for ultra-fast and effi cient purifi cation of 
Dye-Terminator sequencing reactions and removal of unincorporated Dye Terminators and salts

AMSBIO www.amsbio.com

PROTECTION PERFECTION
FIRST-OF-ITS-KIND LAB COAT GUARDS 
AGAINST MULTIPLE HAZARDS
The release of a new lab coat wouldn’t normally be 
groundbreaking enough to be spotlighted in our Tech 
News section, but Workrite Uniform Company’s new 
Workrite® FR/CP™ Lab Coat is one of a kind. This lab 
coat is the fi rst to include both fl ame-resistant (FR) 
properties and chemical-splash protection (CP). The 
company adds that the coat is also super-comfortable 
and convenient, which should help to improve wearer 
compliance in the lab.

“This new (lab) coat is the latest generation. I have seen experiments and have 
participated in experiments with this coat, and it is truly remarkable,” said Craig 
Merlic, associate professor of chemistry at UCLA and executive director at the UC 
Center for Laboratory Safety. “I look at this new material as being absolutely 
transformative and a real game changer in terms of laboratory safety.”  

The coat combines the FR properties of Nomex® IIIA fabric with Westex® 
ShieldTEC™, a proprietary chemical-splash protective technology. That combination 
provides “protection against short-duration thermal incidents and emergency 
exposure to fl ame while resisting the penetration and wicking of inadvertent liquid 
chemical splashes,” the company stated in a release. Before, if lab professionals 
wanted to protect themselves from both fi re and chemical hazards, they needed 
at least two separate safety garments, which were less comfortable and not as 
convenient, Workrite added.

Workrite’s solution, in addition to protecting against multiple hazards, is also UL 
certifi ed to NFPA 2112 and is durable and lightweight. It’s available in cuts for both 
men and women and includes a number of other safety-enhancing features.

For more information, visit www.workritefrcp.com

PRODUCT SPOTLIGHT

Titration Line
Compact 10S
• Designed for simple and secure titration analysis
• Equipped with a high-resolution touchscreen, with 

the new METTLER TOLEDO One Click® graphical 
user interface and PDF generation

• Plug & Play for burettes, sensors, and accessories 
facilitates their use without having to worry about errors

• The modern interface of the 10S line offers more fl exibility on data export

METTLER TOLEDO www.mt.com/titration-10s

Custom Stock CRMs
• Now available in TCT packaging, meaning custom 

stock CRMs can be shipped the same day
• TCT packaging extends the shelf life of standard 

and custom CRMs by up to three years by halting 
the transpiration process

• Go through demanding stability and compatibility 
programs to ensure consistent performance for 
the life of the standard

Inorganic Ventures www.inorganicventures.com/tct

Differential Scanning Calorimeters
Discovery DSC 2500, DSC 250, and DSC 25
• Feature enhanced sensing technologies resulting 

in excellent performance in baseline fl atness, 
sensitivity, resolution, and reproducibility

• Include the exclusive TA Fusion Cell™, which 
incorporates design concepts that “fuse” together 
features of the Q-Series and fi rst generation 
Discovery DSC, patented Tzero® technology, and 
new proprietary manufacturing processes

• Measures the change in energy in a sample 
as the temperature is raised or lowered

TA Instruments www.tainstruments.com

Labeling Kit for CGH+SNP Arrays
CYTAG™ TotalCGH
• Contains a complete set of reagents to prepare and label 

DNA for hybridization to a CGH+SNP array
• Compatible with both CGH arrays and 

CGH+SNP arrays and includes the CYTAG™ 
CGH labeling kit, restriction enzymes AluI and 
RsaI, and PCR and gel clean-up columns

• Compatible with the most common dye-based 
arrays and has been validated on multiple scanning platforms

Enzo Life Sciences www.enzolifesciences.com

Cas9 Accelerate Ribonucleoprotein
• Adds to Horizon’s existing collection of microinjection-

ready reagents for gene editing of animal models
• Maximizes gene editing effi ciency by enabling 

CRISPR reagents to sidestep the transcription and 
translation steps that traditional Cas9 plasmid and 
mRNA formats must complete before being activated, 
thereby maximizing gene editing effi ciency and 
lowering the risk of off-target effects

Horizon Discovery www.horizondiscovery.com
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Mixture Analysis Capabilities
ACD/ChemAnalytical Workbook 
& ACD/Spectrus Platform
• ACD’s ACD/ChemAnalytical Workbook and ACD/Spectrus 

Platform now include mixture analysis capabilities
• Allow for faster and more confi dent decision-making 

through review and analysis of all analytical data in 
a single, vendor-agnostic, live data environment

• Provide more effi cient sample deconvolution through simulated chromatographic method optimization
• Enable deeper understanding of data through cluster analysis and data mining for IR, 

Raman, NMR, XRPD data, and more

ACD/Labs www.acdlabs.com

ICP-OES Spectrometer Software
NEO
• Designed to facilitate method development, samples 

measurements, and results management
• Features advanced sample management tools
• For improved ease of use, NEO displays all information 

on a single screen allowing plasma and safeties monitoring 
at the same time as method development and acquisition

• Full automation of the analysis is possible with a Smart Rinse feature
• Available for all of HORIBA Scientifi c’s Ultima family ICP-OES spectrometers

HORIBA Scientifi c www.horiba.com/neo  

Lab Inventory Management Module
E-WorkBook Inventory
• This off-the-shelf tool enables E-WorkBook users to garner a clear, real-time picture of 

lab stock, so that they can better manage resources, saving cash and time, as well as 
boosting compliance and safety

• Allows users to register and search lab equipment, materials, and samples, and manage 
storage locations

• Researchers can automatically capture inventory details within experiments by simply 
scanning a barcode

IDBS www.idbs.com

Spectroscopy Software for Vis-NIR 
Instruments
Vision Air
• Designed for routine analysis measurements
• Includes an intuitive and self-explaining user interface for fast measurement and 

straightforward data interpretation
• Operation focuses on sample analysis parameters and trends, not spectra, increasing the 

information density from NIR measurements
• Using an integrated and powerful networking system, Vision Air provides maximum 

control over all connected instruments worldwide

Metrohm USA www.metrohm.com

LIMS Confi guration Tool
LIMS Accelerator™
• Automates LIMS confi guration and has been proven in pharmaceutical companies to 

reduce implementation effort by up to 80 percent
• Eliminates manual data entry and time spent on non-value added tasks
• This platform-agnostic tool is designed to sit on top of existing LIMS and helps labs 

manage complex testing and workfl ows, track and analyze samples from reception to 
reporting, and facilitate automated processes faster and with more accuracy

Rural Sourcing www.limsaccelerator.com

Chromatography Data System
CompassCDS™
• This industry-focused, networked chromatography 

data system solution eliminates the costs associated 
with licensing individual named users

• Available as a standalone or fully networked client/
server application

• Provides operators with customizable, single screen 
user interfaces that simplify day-to-day operation of GCs in routine analytical labs

• Designed to operate in 24/7 production environments 
• Optimized for virtualized (VMWare, Hyper-V) and Metaframe (Citrix, Window TS) 

environments and rollouts
• Seamlessly integrates with LIMS, LES, SAP, SCADA/PCS

Scion Instruments www.scioninstruments.com

Platform for Analyzing Cell-Free DNA
OneSight
Booth 200

• Designed to help researchers visualize 
and analyze chromosomal aneuploidies 
in cell-free DNA sequencing data

• Offers genetics laboratories a cost-effective way to perform high-quality, cell-free DNA 
analysis in-house (which used to require an often-prohibitive investment)

• The software platform is independent of NGS sequencing technology
• With an established NGS infrastructure in place, OneSight, allows labs to set up an 

end-to-end cfDNA analysis pipeline

Agilent www.agilent.com

Analysis and Reporting Software
Vision64 Mapdata
Booth 329 (ASMS 2016)
Booth 1813 (ASM Microbe 2016)

• Offered with Bruker’s entire line of 3D optical 
microscope systems

• Is an extension to Bruker’s Vision64® instrument 
control and analysis software, and is based on Digital 
Surf’s Mountains® Technology software platform

• Opens up streamlined access to automated reporting of advanced surface measurements 
in 11 languages, while ensuring compatibility across a wide range of industry norms

Bruker www.bruker.com
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Microfl uidic Technology for MS
ZipChip™
• Provides high-quality separation capabilities as a front-end 

for mass spectrometry (MS), resulting in fast analysis for 
a broad range of biomolecules

• In three minutes or less, ZipChips produce separations 
that are typically equivalent to 30-minute liquid chroma-
tography  or traditional CE runs with better quality results

• Optimized for both large and small molecules and only 
require a few nanoliters of sample

908 Devices 908devices.com

Cell Culture Medium
PowerCHO Advance™ Media
• The latest addition to Lonza’s range of specialized, 

chemically defi ned, serum-free media for culturing 
Chinese hamster ovary (CHO) cells

• Offers easy fi lterability, improved cell-growth 
promotion, and high protein titers

• Hydrolysate-free, serum-free, and of non-animal origin
• Now further enhanced to better support high-density 

CHO cells in suspension
• Facilitates both downstream purifi cation and regulatory 

compliance for therapeutic bioprocessing applications

Lonza www.lonza.com/PowerCHO

Next Generation System 
for Cell-Based Assays 
Avatar™
• Enables a new generation of cell-based assays by allowing 

for complete control of key physiological conditions found 
in the microenvironments of cells, including settings for 
pressure, oxygen, temperature, and CO2 levels

• Allows for the culture of diffi cult samples such as tumor 
biopsies and primary samples

• Overcomes limitations of traditional cell culture

Xcell Biosciences www.xcellbio.com

DB/CS Analysis Data System
LabSolutions Ver. 6.50
Booth 210

• Includes a new report preparation and digital checking function that integrates analytical 
results and analytical operations using high-performance liquid chromatography and gas 
chromatography instruments

• Ensures reliability and improves analysis confi rmation processes
• Provides automated protection against the manipulation of test results
• Offers improved operational effi ciency by digitalizing the process of test result report confi rmation

Shimadzu www.ssi.shimadzu.com

Automated Live Cell Imager
Lionheart™ FX
• Optimized for kinetic live cell imaging, with up to 

100x air and oil immersion magnifi cation in a variety 
of slides, dishes, microplates, and fl asks

• Includes Augmented Microscopy™
• Imaging channels include brightfi eld, color brightfi eld, 

phase contrast, and fl uorescence, with both 
image-based and laser autofocus

• Gen5™ 3.0 software provides automated image 
capture and analysis, plus annotation and movie maker functions

BioTek www.biotek.com

Reagent Dispenser
VIAFILL
Booth 1640

• New version available
• Suited for applications including compound 

storage / addition, ELISA, genomic / 
proteomic studies, and screening, as well as 
cell based and kinetic assays

• Featuring an intuitive touchscreen user interface, programming of repeat dispenses, 
variable volume dispenses, and custom programming is both fast and easy

• Users can quickly alternate between 8 and 16 channel dispensing cassettes

INTEGRA www.integra-biosciences.com

Array for Genetic Analysis 
CytoSure Constitutional v3 +LOH
• Designed for comprehensive genetic 

analysis of developmental delay disorders
• Alongside the latest content for exon-level 

copy number variation (CNV) coverage, 
research-validated single nucleotide 
polymorphism probes facilitate detection 
of loss of heterozygosity (LOH), enabling 
insightful and cost-effective analysis on a single array

• Builds on the existing success of the Constitutional v3 array

Oxford Gene Technology www.ogt.com/constitutional

Assay for Genomics Research
LabChip® NGS 3K
Booth 428

• Using PerkinElmer’s LabChip platform and the NGS 3K 
assay, researchers will be able to quantitate DNA using 
very small concentrations of sample

• Designed to save time and allows for enhanced data 
analysis for simplifi ed archiving and sharing

• Provides a high throughput means to measure smear 
and fragment size distribution within the sample

PerkinElmer www.perkinelmer.com
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Shimadzu Scientific Instruments
800-477-1227

www.ssi.shimadzu.com

MICRO SAMPLE MEASUREMENT WITH THE 
SHIMADZU UV-2600 AND STANDARD OPTICAL 
MICROSCOPE
In the past two decades, there have been significant advances in the miniaturization of electronic components 
utilized in industrial and consumer products. The ability to accurately characterize the transmission and reflection 
of small optical components is critical to optimal function of systems such as cameras and laptops. There is a need, 
however, to optically characterize even smaller components and materials. The ability to reproducibly mount items 
that are less than 3 mm in diameter in the standard UV-Vis sample compartment can be challenging. However, a 
Shimadzu UV-2600 UV-Vis Spectrophotometer coupled to a standard optical microscope via an optical fiber relay 
system can effectively evaluate small filter samples approximately 1 – 2 mm in width.

Small sections of optical filter material (red, 
yellow, and blue) were excised from larger 
filters to be approximately 1 – 2 mm at 
their greatest width. These small filter pieces 
were placed on a glass microscope slide 
for analysis. The Shimadzu UV-2600 was 
set up for medium scan speed between 375 
nm and 875 nm, a 0.5 nm sampling pitch, 
and a 5 nm bandwidth. In addition, a wire 
mesh attenuator was placed in the reference 
light path to compensate for the reduction 
in sample beam intensity by the fibers and 
microscope. Visible light at 575 nm was 
used to position and focus the samples. A 
background was acquired on the focused 
empty slide. 

A blank scan (empty slide) and scans of 
each filter material were acquired. The 
blank scan shows low noise transmission 
between 380 nm and 840 nm. Below 380 
nm, the glass elements in the microscope 
and microscope slide absorb and block 
throughput. Similarly, between 800 and 
900 nm, the response profile of the PMT 
detector begins to decline and noise in the 
baseline begins to be apparent as the S/N 
is reduced. The transmission spectrum for 
each individual film is of high quality with 
good S/N. In addition, the individual film’s 
transmission profiles are well characterized 
by the spectra.

In a similar fashion, silicon nano-spheres 
(approximately 3 µm in diameter) were 
analyzed for their absorption spectra. The 
spheres were dispersed onto a glass micro-
scope slide and spread very thin by leveling 
between two slides. The spectra show good 
S/N even with the low absorbance values. 
In addition, the spectra show differences 
between the two sphere samples.

The advanced Lo-Ra-Ligh gratings of the 
UV-2600 UV-Vis Spectrophotometer allow 
for the photometric range and low baseline 
noise required to perform accurate analysis 
using fiber optic systems. When the spec-
trophotometer is combined with a standard 
optical microscope, very small samples can 
be routinely, accurately, and successfully 
characterized.
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8200 Bessemer Ave., Cleveland, OH 44127

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

Equipment Solutions for 
Pharmaceutical, Laboratory,  
and Research Industries
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INTELLIGENT DESIGN

Contact: NuAire, Inc. 
2100 Fernbrook Lane, Plymouth, MN 55447 USA
Toll Free: 1.800.328.3352 • Phone: 763.553.1270
E-mail: nuaire@nuaire.com • Website: www.nuaire.com 

NuAire’s In-VitroCell ES (Energy Saver) NU-5800 Series Direct 
Heat Microbiological CO2 Incubators provide a reliable in-vitro 
environment for optimum tissue cell culture growth, the storage and 
preservation of embryos, gametes and animal tissue cultures intended 
for research at body temperature or under hypoxic conditions. In-
VitroCell CO2 Incubators feature seven (7) direct heat models, the 
NuTouch Intelligent Interface is a user-friendly color touchscreen 
offered in four languages, English, Spanish, German, and French. 
The onscreen tutorial guide offers descriptive icons, instructions for 
calibration and sterilization cycles. 
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Improving Lab Safety Culture
Because of  recent horrific lab accidents, the ACS and others are calling for improvements 
to the safety culture in laboratories. Our June cover story takes a look at a few of  the 
accidents, the agency guidelines, and some innovative technologies emerging that address 
the safety of  researchers working alone. 

1 2 3

1: Seeding Labs Selects 
Instrumental Access Program 
Recipients

On March 24, Seeding Labs, a non-profit 
that facilitates donations of  lab equipment 
to scientists in developing countries, hosted 
its Positively Instrumental event in Boston 
where it honored its donors and announced 
the 16 awardees of  the 2016 Instrumental 
Access program. Plus, we share our Seeding 
Labs notes from Pittcon. 

LabManager.com/Seeding-Labs-2016-IAP

2: Trending on Social Media: A 
Greater, Greener Commitment 
As of  April 11, Lab Manager’s top April issue 
article posted to Facebook and Twitter was 
our cover story on sustainable lab practic-
es. In this article, we shared tips for more 
mindful use (and reuse) of  laboratory wa-
ter, consumables, and equipment.

LabManager.com/Greater-Greener

3: Most Popular Webinar 
Last month’s top webinar on LabManager.
com with 498 registrants was “Effective 
Communications to Better Engage Lab 
Professionals,” presented by Bernard Tul-
si. This presentation shared how lab lead-
ers can get more support, cooperation, and 
commitment from their team members. 
Though it ran Mar. 29, you can still catch it 
on demand at the link below.

LabManager.com/effectivecommunications

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

lab manager online
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PRODUCT FOCUS: FUME HOODS

Kansas City, MO | 800.821.5525 
www.labconco.com

The Protector® XStream®
Laboratory Hood consumes 
a fraction of the energy 
used by other hoods

Regardless of desired face velocity, high-
performance Protector® XStream® Hoods consume 
the lowest CFM — and we can prove it. They also provide:

• Unobstructed sight line of 37-1/2”
• Significant savings to your bottom line
• Unmatched containment for an extremely safe environment

Visit www.labconco.com/ProveIt or call 800.821.5525 
to learn how our full-line of high-performance fume hoods 
will save you money. Now that’s worth smiling about.

Conserving energy 
can give you something 
to smile about
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IT’S MORE THAN A CENTRIFUGE
IT’S A WORLD-CLASS SERVICE EXPERIENCE

Our global team of Field Service Professionals delivers robust, accurate, 
preventive measures built on decades of supporting scientific instrumentation, 

an uncompromising knowledge of a customer’s unique environment and 
a strong belief that Service should prevent damage to instruments and 

processes—because prevention is always a better cure.

Learn more about the Beckman Coulter Service team at 
Info.beckmancoulter.com/CentrifugeService

For Beckman Coulter’s worldwide office locations and phone numbers, please visit “Contact Us” at beckmancoulter.com
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Beckman Coulter, the stylized logo, and the Beckman Coulter product and service used herein are trademarks or registered trademarks of Beckman Coulter, Inc. in the United States and other countries.

Beckman Coulter engaged an independent third-party verification in December 2015 to promote customer confidence in acquiring and deploying our product and service solutions.

“Very reliable centrifuges which require 
minimal support. When support is needed, 
Beckman Coulter provides first class service.”  

Chuck Ballow, Executive Director at Buffalo 
Clinical Research Center

http://info.beckmancoulter.com/centrifugeservice

