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READERS  
WEIGH IN 
Last month we sent out a survey to 
our readers asking their opinion of 
the Lab Manager brand – the mag-
azine, website, newsletters, and 
webinars. The results have come 
in and we are pleased as punch 
that the vast majority of those who 
participated said they value Lab 
Manager and what it offers labora-
tory professionals – both in terms of 
management information and tech-
nology news. A typical comment: “I 
really enjoy the leadership advice 
and webinars.  I often share the 
newsletters and webinars with my 
staff, and they are a very valuable 
resource.” For those who participat-
ed in the survey, thank you. Your 
feedback and comments will help 
us chart our future editorial course 
and, because we are currently at 
work on our 2015 editorial calen-
dar, the information you provided 
could not have been timelier.
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16 Funding Research Facilities  
With such fierce competition for funding, every piece of the puzzle is important, and a well-defined team, with a 
hierarchy and the ability to make crucial decisions, can put together a winning package. 

 Fred Marino and Matt Herbert 

LEADERSHIP & STAFFING 

22 Email Etiquette
Email is the killer app, the once and present workhorse, the dominant communication channel that binds the globe. 
But an inappropriate email has the power to alter a scientist’s career trajectory, turn off potential funders, or make 
enemies in high places.

 F. Key Kidder

TECHNOLOGY 

32 Fieldworthy Instrumentation  
No field device can replace the huge capability that resides in the lab, but it can help a user prioritize what they see 
in the field and decide which samples need further testing. Offering greater efficiency and focusing research energy 
where appropriate, new field instruments are only getting better.

 Mike May

HEALTH & SAFETY 

40 Sterilizing Safely  
Abbreviated as EtO, ethylene oxide is used for sterilization in many medical, dental, veterinary, and animal surgical 
facilities because it is efficient and performs well at low temperatures compared with steam sterilization. But there are 
serious safety risks that must be considered.

 Vince McLeod

Designing for Science
When Graham Shimmield and his colleagues set out to build a new home for Bigelow Laboratory for Ocean Sciences in 2009, they 
wanted a structure sensitive to the surroundings of the new locale. With the help of their architects, contractors, and engineers, 
they got just that.

Sara Goudarzi

52

Perspective On: A Drug Discovery Lab
As lab manager at the University of Pittsburgh Drug Discovery Institute, Celeste Reese and her team use high-content imaging 
strategies and work with many other labs both within the university and outside the university on a wide range of projects. She 
discusses her research, responsibilities, and challenges.

Rachel Muenz
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Summertime

While it might be the season for beach trips and family vacations, for most of us those getaways only 
fill a few weeks at best. After that, it’s back to the workplace or, in your case, the lab. But imagine 
that your lab was as attractive and inviting as any holiday resort. Imagine that the social and collabora-
tive atmosphere was equally resort-like. Need help imagining? Turn to page 10 to see what today’s 
cutting-edge research facilities look like. “We’ve designed spaces [that are] innovative in that they 
almost don’t feel like labs—[they are instead] really flexible, engaging environments that are meant 
to stimulate people’s thought processes, and if you walk into one you would say, ‘wow, this looks 
more like a living room or some kind of a café,’” says Chris Bockstael, a partner at Svigals+Partners ar-
chitecture firm in New Haven, CT. Besides the obvious pleasing aesthetic, these labs are also designed 
to attract young scientific talent that expects their work environment to be as fun as it is functional. 
“We have one client who wants a rock climbing wall in her building, and it’s in part because there’s a 
recognition that offering alternative places to work—and also ways to relieve stress and so forth—is 
strong evidence that it actually makes people more productive and happier,” adds Bob Skolozdra, also 
a partner at Svigals+Partners.  

If you’re considering applying for a research grant that will be applied to facility renovation, it would 
behoove you to check out this month’s Business Management article, “Funding Research Facilities” 
(page 16). Here the authors discuss the competitive advantage gained by partnering with an 
architecture firm when putting together a grant proposal. “An architectural firm can design the space 
and develop conceptual 3-D renderings that make space planning clear to reviewing agencies.” With 
competition for funding so fierce, every advantage is worth the effort.

Just as a new generation of researchers has changed the expectations of the workplace, those 
researchers have also changed the nature of communication, though sometimes at their peril. Take 
email etiquette, for example. Using slang or a quick and casual tone in emails sent among colleagues 
can have serious negative side effects. “Such slang can cause email recipients to question the sender’s 
drive, intelligence, and competence.” In addition, “their freewheeling approach can conflict with the 
more formalized etiquette of proper email that more senior researchers have grown accustomed to. 
Salutations like ‘Hey there’ and sign-offs like ‘Later’ risk disrespecting the recipient.” Turn to page 22 
for a refresher course on email do’s and don’ts.

This month two women researchers share insights into their scientific as well as management chal-
lenges. Amrita Cheema, PhD, associate professor and codirector of the Proteomics and Metabolomics 
Shared Resource at Georgetown University Medical Center, talks about her use of mass spectrometry 
as a tool for detecting biomarkers for early prediction and diagnosis of disease, leading to personalized 
therapy (page 36). Celeste Reese, lab manager at the University of Pittsburgh Drug Discovery Institute, 
discusses the challenge of doing more with less and how multitasking and teamwork help her get the 
job done (page 52). There is valuable, real-world knowledge to be gained from each. 

In addition to the INSIGHTS article on microplate readers and Product Focus articles on biological safety 
cabinets, centrifuges, water purification systems, pH meters, and HPLC columns, this month we devote 
four pages to the very latest in handheld analytical instruments and their expanding applications. Turn 
to page 32 to learn more.

However you spend your summer vacation, I hope it’s happy and inspiring and you return to the lab 
refreshed and ready to take on all sorts of new challenges. For that, we’re here to help.
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W hen executive director Graham Shimmield and 
his colleagues set out to build a new home for 
Bigelow Laboratory for Ocean Sciences in 2009, 

they wanted a structure sensitive to the surroundings of  the 
new locale on the coast of  Maine. With the help of  their 
architects, contractors, and engineers, they got just that.

Sitting on the banks of  an estuary, at the foot of  a hill, the 
lab is surrounded by forest. There are no right angles in the 
structure’s external envelope and the three wings that com-
prise the lab increase in width as they extend from the core 
facility, as if  reaching outwards toward the environment. 

“We’re an oceanography center with a specialty in micro-
bial oceanography,” says Shimmield. “I worked with the de-
signers and the architects to really shape and hone the design 
that would translate the science to the design and vice versa.”

By replacing artificial light with a creative utiliza-
tion of  daylight when possible, using solar panels, and 
installing heat recovery systems, Bigelow became an 
energy-efficient lab boasting  Leadership in Energy and 
Environmental Design (LEED) platinum status—the 
highest of  the four levels of  certification and one of  just 
seven certified projects in New England. 

On the human side, the lab space is very open, providing 
opportunities for teamwork and cross-pollination of  ideas. 

“We have some expert meeting rooms for collabora-
tion between the scientists, a superb public space, a large 
common space, and a meeting space like an atrium, two 

stories high, where we can hold meetings for up to 150 
people,” Shimmield says. “We have a café dining area at 
the meeting place. So [there is] lots of  good ability for 
people to interact and communicate with each other.”

Bigelow’s design is part of  a trend that has been catching 
on rather quickly. More and more designers are creating 
open lab environments that are flexible and adaptable, 
rather than the compartmentalized spaces of  older labs. 

“Progressive companies are designing collaboration 
spaces that allow people to work anywhere: in coffee 
areas, in conference rooms, and in open labs,” says Wil-
liam Harris, science and technology co-market leader of  
Perkins+Will in Boston, MA.

Form and function
It used to be that many clients would go to designers 

asking for a lab renovation or design to be completed as in-
expensively and quickly as possible—with minimal disrup-
tion. In the last few years, however, much to the delight of  
most designers, these questions have evolved, and clients 
are instead asking how an architect or designer can help 
the clients, as researchers, become better at what they do. 

“As designers, that’s the question that we all want to 
hear from our clients,” Harris says. “So there has been 
a [development] over the last decade, a tremendous ap-
preciation for the relationship between form and func-
tion, not in the sense of  function driving form but form 

HOW ARCHITECTS     DESIGNERS HELP 
RESEARCHERS BECOME BETTER AT 
WHAT THEY DO  by Sara Goudarzi

DESIGNING FOR SCIENCE
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actually driving function—if  function is perceived not 
just as sort of  meeting the technical requirements of  
the lab, but also the requirements associated with in-
novation and productivity.”

“So the most exciting evolution—over the past dozen 
years—is the appreciation for the environment, and the 
space, and the place as a contributor to the success of  
the organization, relative to innovation and how people 
work,” Harris adds. 

This progression has both designers and clients un-
derstanding that a balance of  technical and safety issues, 
flexibility, and brand or identity awareness is the driver 
of  a successful lab design. 

“People spend a lot of  time in the lab, so it’s about 
making [the space] not a sterile and harsh environment 
but something that is inviting and that most people 
would be comfortable in,” says Chris Bockstael, a part-
ner at Svigals+Partners in New Haven, CT. 

Culture as driver
Technological advances have produced flexibility in 

terms of  not just how jobs are conducted but also what 
an office means. Alternative workspaces are now essen-
tial to at least the next generation of  scientists and how 
they will work—if  not the current generation. 

“We’ve designed spaces [that are] innovative in that 
they almost don’t feel like labs— [they are instead] re-
ally flexible, engaging environments that are meant to 
stimulate people’s thought processes, and if  you walk 
into one you would say, ‘wow, this looks more like a liv-
ing room or some kind of  a café,’” says Bockstael. 

1. 

2. 

3. 

4. 

http://www.labmanager.com
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“Having that unique environment and taking folks 
out of  their typical labs with benches and spaces allows 
them to feel like they have freedom in a relaxing area to 
think about things,” adds Bob Skolozdra, also a partner 
at Svigals+Partners. The open spaces also bring people 
together, prompting teams to think innovatively.

Some clients take it even further and try to design spaces 
that allow staff  to relieve stress and have a little fun doing so. 

“We have one client who wants a rock climbing wall in her 
building, and it’s in part because there’s a recognition that 
offering alternative places to work—and also ways to relieve 
stress and so forth—is strong evidence that it actually makes 
people more productive and happier,” adds Skolozdra. 

Additionally, many managers recognize that the next 
generation of  laboratory professionals has grown up 
with technology that has allowed them to complete their 
work from almost anywhere. 

“My 24-year-old son gets as much and probably more done 
multitasking at a Starbucks as he could in a library,” Harris says. 

To attract the top talent from the generation of  Har-
ris’ son and future scientists, laboratories must offer flex-
ibility and innovation.

“Corporations, industrial entities, and universities 
are not immune to realizing that the top 10 people in 

the world for various positions that could contribute to 
the success of  the organization are going to be looking 
at multiple environments,” Harris says. “If  they go one 
place and see that it’s old-fashioned and constrained and 
there’s no flexibility and no fun, they’re not going to be 
as inclined to work there—it’s not the determining factor 
but it contributes to the overall culture.”

Innovation
Although the innovative trend is catching on, sev-

eral institutes have already been at the forefront of  the 
movement. The Broad Institute of  MIT and Harvard, in 
Cambridge, MA, is one such center. 

As a biomedical and genomics research center, the orga-
nization is very much driven by high-tech and processing 
equipment. With technology advancing and equipment 
becoming more efficient and either growing or shrinking 
in size, the lab needs to accommodate constant alterations. 
For this reason the designers have left extra room in the 
building for future expansion, if  necessary.

“We did a lab for them that combined equipment, 
research, and all kinds of  other things in a two-story 
space,” Harris says. “We connected it with stairs, and the 

1. Meeting spaces have moved right into lab spaces, 
allowing for faster meetings, more informal and 
responsive to immediate needs. Photo credit: Greg 
Premru. 2. Bigelow Laboratory for Ocean Sciences 
in East Boothbay, Maine. Photo credit: C. Barnes. 
3. Similar to an academic "commons," this hub 
at Biogen Idec offers employees a place to meet 
informally and run into one another serendipitously. 
It is located directly opposite the floor elevators. 
Photo credit: Greg Premru. 4. This two-story lab 
space adapts easily to tall equipment needs, while 
at the same time supporting good connections with 
offices above. Photo credit: Charles Mayer Photog-
raphy. 5. A "ballroom" concept for this lab allows 
the entire floor to be cleared and reconfigured with 
benches, machines and other systems while utilities 
stay fixed in overhead service carriers. Photo credit: 
Charles Mayer Photography. 6. Offices and a coffee/
kitchenette area converge with an open meeting 
space used for informal and formal meetings, as 
well as for exercise classes after hours. Photo credit: 
Richard Mandelkorn.

5. 

6. 



14 Lab Manager    July 2014 www.labmanager.com

offices upstairs overlooked and connected to the equip-
ment, all in a double-height space.”

 Harris’ firm also designed a lab space for Merrimack 
Pharmaceuticals in Cambridge, MA. The structure fea-
tures two parallel units. One is a lab space and the other 
one is an office space. 

“In between, we had a third parallel zone that was a 
flex zone,” Harris says. “It was designed and has ducts 
installed for air and utilities, so the third zone could 
become part of  the lab or could be part of  the office 
depending how their needs evolve over time.”

The flex zone also features meeting rooms—an inter-
section of  lab and office—where people can travel back 
and forth between the two, providing opportunities for 
them to run into each other, thereby creating a chance 
for partnerships to form. Such flexibility not only allows 
for engagement but also provides a change of  scenery, 
which could be beneficial to productivity.

 “If  you have a relaxing and fun environment, people are 
engaged. They want to be there and they’re encouraged to 
put more time and effort into what they’re working on,” says 

Bockstael. “Whereas if  they’re in a stagnant, stalled, sterile 
environment, after a while they want to get out of  there.”

Performance and metrics
Although innovation is key in today’s lab design, it’s 

important to note that the items top of  mind for clients 
and those in charge of  labs are expense and feasibility. 
Designers must maintain a dynamic balance that in-
cludes innovation, feasibility, and time constraints. 

“The cost and expense and investment in lab design is 
very, very high and so all the while we’re trying to enhance 
performance, and time to market, and the cost of  construc-
tion.” Harris says. “So metrics are very important: how 
many linear feet per person of  research space, how many 
square feet per person, etc., [all need to be addressed].”

That’s one of  the reasons behind designers’ push for 
their clients to provide equipment sharing. Not only can 
lab professionals save money on equipment and mainte-
nance, but also by sharing more effectively, the lab can 
save on the cost of  real estate. 

DESIGNING FOR SCIENCE

1. Furniture can be configured into novel meet-
ing spaces. Photo credit: RjH Photography. 2. 
Popular with both lab managers and landlords, a 
flex zone between lab and office spaces is an ideal 
intersection to locate meeting spaces. Designed 
to accommodate either lab or office mechanical 
requirements, spaces in the flex zone can be eas-
ily converted into lab or office space if required. 
Photo credit: RjH Photography. 3. Intersections 
are where people want to meet, pause and work 
together. Here, at Sarepta Pharmaceuticals, an 
informal space at the top of an internal stair has 
clear views into the adjacent lab and conference 
spaces. Photo credit: Greg Premru. 4. Where safety 
requirements warrant separation, such as at this 
Class 1000 cleanroom, glass and abundant day-
light can still make the lab environment welcoming. 

1. 

2. 

3. 

4. 
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 “The equipment takes up a lot of  space, and every time 
you have a piece of  equipment, you have to bring power 
to it and deal with air and utilities, and so I think with 
all my focus on design trend, it’s only as good as one can 
develop a business case for, through metrics,” Harris adds. 

Shimmield knows this firsthand. When he and his col-
leagues were working on Bigelow Laboratory, by the na-
ture of  their funding they had to design it to a fixed price 
point, and they would not be able to have any overruns. 
This meant that they had to be prudent not only with the 
initial proposal but also with project management. It also 
meant that there needed to be very clear communication 
between all parties involved with the project. 

“You’re going to work as a really close team—with the 
architects, the engineering consultant, the construction 
manager, and the clients—so you need to really ensure 
that you have good communication and a good system 
of  recording changes and change orders and so on, so 
that people can really feel that the whole project is under 
control and not running away, especially if  you’ve got a 
fixed-price contract system,” Shimmield says.

“Then I think you want to make sure that you get a 
chance to vet all the materials that get used in the lab, 
you want to make sure that you’re being supplied with 
the best material—flooring, window shades, whatever [it] 
might be, so that it’s properly specified and fits the pur-
pose,” he adds. “And you have got to be ready to commit 
the time to it. I would spend a few days a week on this 
for two and a half  years.” 

The extra effort has ensured that Bigelow has exceed-
ed the designers’ expectations, both in the way it oper-
ates to promote scientist and lab interaction, as well as in 
the aesthetic quality of  the lab. 

“I’m very proud of  the fact that we have a world-class state-
of-the-art facility on the coast of  Maine,” Shimmield says. 
“People from all over the world want to come work there.”

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

DESIGNING FOR SCIENCE
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FUNDING RESEARCH 
FACILITIES

E lite and well-endowed universities with highly re-
garded medical schools use many tools to attract the 
best and brightest faculty and students. Among those 

tools are state-of-the-art laboratories. However, any strong 
university—even one without an endowment—can still 
build state-of-the-art facilities by earning grant awards that 
include funding for labs and other science facilities.

As an example, a grant awarded by the National Institutes 
of  Health (NIH) might include funding to renovate one or 
more floors of  an existing lab to accommodate equipment 
for achieving the grant’s mission. Of  course, assembling 
a successful NIH grant application requires expertise, 
dedication, and perhaps most important, time. Research-
ers, scientists, and other stakeholders must find the time to 
provide detailed information to the grant writers and then 
review the drafts with a deadline looming. Given the full 
daily agendas of  medical school faculty, time frames tend 
to compress. It isn’t uncommon to finish assembling the ap-
plication package within days or hours of  the deadline. 

To surmount these challenges, the grant-writing effort re-
lies on a solid understanding of  the key ingredient in gaining 
an award: efficient and productive collaboration among the 
project team, the user group, and team leader. The quality of  
the proposal is also crucial. As with any presentation, clarity 
and legibility are baseline expectations, and the best applica-
tions are built around a story (or narrative), because stories 
grip the reader and compel him or her to read further.

Issues affecting grant awards
Two factors—user needs and the scale of  project—play 

a large part in the success of  a grant application. After 
these factors are established, it is important to reevalu-
ate the project to determine whether it is functional and 
realistic. User needs include adequate space, appropriate 
technology, and infrastructure—such as HVAC, electrical 
power, and structural strength—that will support the scien-
tific work called for by the grant solicitation. There should 
be a close fit between the space allocation and the proposed 
programming. If  there is more space than programming,  

reviewers will question the adequacy of  the planning. 
Likewise, a stingy space allotment suggests that planning 
has not done its job. An architectural firm can design the 
space and develop conceptual 3-D renderings that make 
space planning clear to reviewing agencies. The invest-
ment required to retain such expert support is small 
compared with the funds that would accompany the grant. 
While the research work itself  is the most important part 
of  an application, the evaluators at the granting agencies 
will likely move on to other applications if  the space sup-
porting the work is inadequate or questionable. 

BUSINESS MANAGEMENT

SUCCESSFUL GRANT APPLICATIONS REQUIRE 
EXPERTISE, DEDICATION, AND TIME    
by Fred Marino and Matt Herbert

Most reviewers are engineers and architects who expect technical ac-
curacy and industry standards, including scale drawings in an exhibit.

http://www.labmanager.com
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BUSINESS MANAGEMENT

Funding agencies such as the NIH 
look carefully at space planning, asking 
if  the space has been fully programmed. 
It is a helpful exercise to assume the 
point of  view of  the granting agency. It 
needs to protect its investment as well as 
be assured that research results will be 
achieved in a reasonable time frame. Part 
of  the grant application’s function is to 
assure agency directors that their money 
will be efficiently and productively spent. 
The demonstration of  this assurance is 
provided by exhibits.

As a case in point, the NIH makes 
judgments according to design criteria 
that call for specific schematic drawings. 
These drawings may show that the lab 
space provides required safety clearances 
between doors and equipment. Winning 
applications also include elevation draw-
ings of—to name one typical example—
benches. The applications show the 
location of  data ports and other details 
that go beyond the position of  a bench in 
the floor layout.

 Grant reviewers may also appreciate 
general per-square-foot estimates of  the 
costs involved in outfitting lab space. The 
competition for funding is so fierce that 
even the smallest questions left unan-
swered in an application can spell failure.

Scale, the other key factor affecting 
awards, depends on the amount of  the grant 
being pursued. Should a school go after two 
$4 million grants or one $8 million grant? At 
what point does the quality of  the proposal 
suffer because the grant-writing resources 
are spread too thin?

Finally, before submitting a grant ap-
plication, review the space design of  the 

lab. Can it handle the work? Does it comply with NIH or other agency 
guidelines? Is the proposal itself  realistic? If  you were the granting 
agency, would you be satisfied with the quality and amount of  infor-
mation provided in this application?

Fostering productive collaboration
Every successful grant application combines the following ingre-

dients: a clear narrative path, proven methods, strong planning, and 
involvement of  key players. The grant-writing team gathers informa-
tion to support the substance and space design of  the application by 
interviewing and collaborating with a wide range of  people. Grant 
applications move forward on schedules so tight that decisions cannot 
be left to committees. A small number of  team members make the 
key decisions. The project manager decides on the substance. The 
director of  operations or facilities may make decisions about lab 
space and equipment, but whoever makes those decisions must have 
final authority.

As the narrative and design evolve, both should be circulated among 
the user group, the school of  medicine, the design professionals, and 
the decision makers for comments. Collaboration methods include 

Best applications include elevation drawings.

“The best applications are 
built around a story  
(or narrative).”

http://www.labmanager.com
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NIH makes judgments according to design criteria that call for specific 
schematic drawings.

in-person meetings, telephone, 
videoconferences, and email. The 
project manager and the director 
of  operations often manage the 
flow of  information about sub-
stance and design.

“User needs and the 
scale of projects play 
a large part in the 
success of a grant 
application.”
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Quality execution
When the project team has addressed the key issues, talked 

with key players and decision makers, drafted the narrative, 
and fleshed out the design, it is time to assemble the applica-
tion package. Winning packages combine clarity in presen-
tation with detailed technical evidence. Explain the intent 
and purpose of  the grant application in precise and straight-
forward language, and support the narrative with detailed 
schematics. The schematics should address the proposed 
space as well as the equipment, layout, specifications, and 
facility provisions.

If  the grant application is presented properly, the careful 
planning and collaboration by key players will bear fruit. 
The presentation of  the material can help to further the 
original narrative developed in the grant application and 
catch the interest of  decision makers. With such fierce 
competition for funding, every piece of  the puzzle is 
important, and a well-defined team, with a hierarchy and 
the ability to make crucial decisions, can put together a 
winning package.

Fred Marino is principal with Design Collective and can be reached 
at fmarino@designcollective.com. Matt Herbert is senior associate with 
Design Collective and can be reached at mherbert@designcollective.com.

GRANT  
APPLICATION  
PRESENTATION
Because each agency has its own 
formatting preferences, it’s important 
to follow the guidelines provided by 
the agency to which you are apply-
ing. For example, the NIH requires 
an 8.5" x 11" narrative paired with 
graphics to explain technical informa-
tion and develop details. Enlarged 
exhibits may sometimes be necessary 
to communicate details clearly. These 
may include color or monochrome 
images on separate pages with 
notes. For a single floor renovation of 
10,000 to 20,000 square feet, a typi-
cal appendix would include 12 to 20 
exhibit drawings.

Most reviewers are engineers and 
architects who expect technical accu-
racy and industry standards, includ-
ing the scale of the drawings in an 
exhibit. For example, exhibits should 
show appropriate clearances around 
cabinets, air flow around doors, and 
other technical details. In addition, in-
clude details that reveal the character 
of the institution, along with site plans 
that show the location of the facilities 
referenced in the application and their 
relationships to other buildings.

Winning packages combine clarity in presentation with detailed 
technical evidence, explain the intent and purpose of  the grant ap-
plication in precise and straightforward language and support the 
narrative with detailed schematics.



simple automation

complete control
  

Laboratory automation confi guration doesn’t have to be complicated. Make your 

automated workfl ow a reality, with Thermo Scientifi c iAutomate, the smart approach 

to laboratory automation confi guration. Completely free to use, iAutomate is an online 

tool that allows you to easily plan and design a laboratory automation project to suit 

your specifi c workfl ow requirements.

•  see the video at 
thermoscientifi c.com/
iautomatevideo

• discover the smart approach to lab automation at thermoscientifi c.com/iautomate

©
 2

0
1

4
 T

h
e
rm

o
 F

is
h
e
r 
S

c
ie

n
tif

ic
 In

c
. 
A

ll 
rig

h
ts

 r
e
se

rv
e
d

. 
C

o
p

yr
ig

h
ts

 in
 a

n
d

 to
 th

e
 d

ru
g
 d

is
c
o
ve

ry
 im

ag
e
 

ar
e
 o

w
n
e
d

 b
y 

a 
th

ird
 p

ar
ty

 a
n
d

 li
c
e
n
se

d
 f
o
r 

lim
ite

d
 u

se
 o

n
ly

 t
o
 T

h
e
rm

o
 F

is
h
e
r 

S
c
ie

n
tif

ic
 b

y 
iS

to
c
k.

http://www.thermoscientific.com/iautomate
http://www.thermoscientific.com/iautomate


22 Lab Manager    July 2014 www.labmanager.com

It is a paradox of  modern life that we are more connect-
ed with greater numbers of  people, but we talk less. 
Studies report fewer face-to-face interactions in devel-

oped nations. Interpersonal chats are becoming briefer. 
As person-to-person communication declines, digital 

communication picks up the slack. The Internet is the 
new kingdom of  discourse, the principal exchange for 
matters of  substance. When the conversation among 
scientists turns to the realm of  communication, it’s a safe 
bet that social media is nigh.

All nod knowingly and launch into a commentary 
about Facebook, Twitter, texting, 
YouTube, and the proliferation of  
digital communication vehicles, 
some science-specific. A favored 
few of  these applications fall into 
the “killer app” category, so-called 
because they compel consumers to 
buy the more costly hardware that 
these applications need to run on.

Social media gets the ink. But email, be it ever so 
humble and humdrum, is the killer app, the once and pres-
ent workhorse, the dominant communication channel that 
binds the globe. The average U.S. worker sent or received 
115 emails daily last year, according to the market research 
group Radicati. Other research suggests that 25 percent of  
our workday is consumed attending to email.  

And contrary to popular belief, email is tightening its 
grip. Usage continues to rise. Email accounts outnum-
ber Twitter and Facebook combined by three to one. 
Texting, YouTube, Facebook, and Twitter have their 
devotees, but email has something for everyone—a 
proven means of  exchanging messages that is essentially 

available to anyone with Internet access. In a recent  
Reuter’s poll of  Internet users in 24 nations, 85 percent 
of  respondents cited email as their top online activity.

Difficult as it is to imagine life without it, email is a 
relative newcomer that didn’t take off  until personal 
computers became affordable in the 1990s. Its efficiency, 
convenience, and widespread adoption were transforma-
tive. Instead of  picking up the phone or calling a meet-
ing, we fired off  a quick email. To all appearances, this 
was the perfect communication medium for an increas-
ingly fast-paced world, and it came with the promise of  

greater productivity. What could 
possibly go wrong?

Plenty. More than enough to 
alter a scientist’s career trajec-
tory, effectively turn off  potential 
funders, or make enemies in high 
places on campus. The Grant Doc-
tor, a regular feature of  the journal 

Science published by the American Association for the 
Advancement of  Science (AAAS), fields inquiries from 
grant seekers. “I am led to believe,” rails the Grant Doc-
tor, “that many scientists out there are in need of  email 
etiquette and advice on how to properly explain what 
they want to know.”

But many labs don’t bother to establish formalized 
email rules. Usage issues generally are off  the radar 
of  the research community. Since the technology now 
seems so rudimentary, scientists may be loath to ac-
knowledge they lack total mastery. 

The problem lies not in the mechanics of  transmitting 
email. It’s about etiquette—manners and social norms. 
Scientists’ exacting research skills are not matched by 

EMAIL  
ETIQUETTE
ALL THE MORE ESSENTIAL FOR GOOD 
WORKING RELATIONSHIPS OF 
SUCCESSFUL SCIENTISTS  by F. Key Kidder

LEADERSHIP & STAFFING

“The average U.S. worker 
sent or received 115 
emails daily last year.”

http://www.labmanager.com
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an equal emphasis on interpersonal skills. This, in turn, 
is compounded by more diverse laboratory staffs, with 
different generations and cultures working side by side, 
each with different sets of  values and expectations about 
what constitutes acceptable behavior.

So as the decline in the art of  interpersonal conversa-
tion erodes social skills and email assumes a greater social 
function, email etiquette becomes all the more essential 
for the good working relationships of  successful scientists. 

An email is more than a casual digital conversation. 
It is part letter and part instant message, a still-evolving 
hybrid, and the shift to a more active email interaction 
requires new skills and knowledge—like why email and 
social media don’t mix. 

Seepage from conventional social media “slang” will 
return to bite the casual emailer, say researchers. Such 
slang—deviations from standard English such as ab-
breviations and linguistic shortcuts (substituting “ur” 
for “your,” or “lol” for “laughing out loud”)—can cause 
email recipients to question the sender’s drive, intel-
ligence, and competence. Mistakes in grammar and 
punctuation don’t help either, indicating as they do that 
the writer is less than goal-oriented. According to a study 
in the 2012-2013 Connecticut College Psychology Journal 
(McLean, Boyland, Pierson, and Falk: “Impressions 
of  Intelligence and Personality Traits Due to Inter-
net Slang”), slang also influences judgments about the 
sender’s trustworthiness, among other key attributes. 

And these negative perceptions are more likely to per-
sist absent face-to-face interaction. Email is a “lean” com-
munication process that omits the visual and voice cues 
and body language that humans use to judge and evaluate 
others face-to-face. Telephone and video communications 
are richer sources of  cues, but with email, the printed 
word stands alone, subject to misinterpretation.

The generational divide bears on digital communica-
tion practices in other ways. Email eliminates boundaries 
that once kept users and senders at a respectable arm’s 
length. College students who barrage lab instructors with 
inappropriate requests and demands, thereby assuming 
a dominant position in the relationship, do not endear 
themselves by upsetting the traditional balance of  
power—another manifestation of  the less than laudatory 
stereotype attached to the so-called millennial genera-
tion born during the 1980s and 1990s. 

Millennials grew up on social media and deserve much 
of  the credit for championing its expanded use in the 
scientific community to improve outreach and dialogue 
with external publics. But their freewheeling approach 

can conflict with the more formalized etiquette of  
proper email that more senior researchers have grown 
accustomed to. Salutations like “Hey there” and sign-offs 
like “Later” risk disrespecting the recipient.

At research universities where large class size pre-
cludes one-on-one interaction, email is often the sole 
means of  student-teacher communication. Since 
students are so adept at digital communication, email 
training is often deemed unnecessary. When guidelines 
are circulated, they cover security and legal issues. 

According to a New York Times article, faculty is 
bombarded with email rife with etiquette, grammar, and 
content miscues. Improper salutations are the most com-
mon complaint. Female faculty are addressed as Ms./
Mrs. instead of  Dr./Professor, for example.

Email emboldens students to ask favors they might not 
seek in a face-to-face interaction, such as grade begging. 

Many email issues at large research settings can be re-
solved by a minimal investment, according to a study in 
the International Journal for the Scholarship of  Teaching and 
Learning. A single two-minute training session was found 
to produce a significant increase in students’ professional 
formatting of  email to faculty. Study results showed 
miscues arose from ignorance, not willfulness.

Email has its limitations. In this digital deluge, the 
written letter still has greater gravitas. Dr. Bradley Kirk-
man, an international business consultant who heads 
up the Department of  Management, Innovation, and 
Entrepreneurship at North Carolina State’s Poole Col-
lege of  Management, maintains that email “hasn’t been 
very effective for entire teams to communicate” and is 
“inefficient in terms of  keeping a linear track of  ongo-
ing communication.” Complicated issues can become 
problematic. Sometimes the best email is no email, says 
science communication consultant Dennis Meredith. “If  
someone flames or says something totally and obviously 
incorrect, it will self-correct. No need to chime in. Let 
that email twist in the wind.” 

But when you do decide to use it, common email hot spots 
won’t flare up when scientists practice proper etiquette. 
Starting from the top, here are the hot spots to watch for:

1) The subject line is the hook. Emails sent to busy lab 
managers are apt to be ignored unless the subject line 
clearly and simply conveys why the email deserves 
attention. (If  the sender uses an unprofessional return 
address like SpoiledPrince@gmail.com, all bets are off.) 

In long chains or threads of  emails, Meredith advises 
changing the subject line as the subject changes, to 

http://www.labmanager.com
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spare all the aggravation, for example, of  looking 
for a chart inserted midway through a string with a 
“Vacation plan” subject line.

2) Salutations trip up many senders. Misspelling a name 
is the kiss of  death. “Dr.” is correct for recipients 
with a doctoral or medical degree. If  someone signs 
an email using their first name, it is OK to so address 
them in subsequent emails. 

Watch for cultural variations. In Germany and Por-
tugal for instance, titles are used more rigidly than in 
the U.K. or U.S. 

3) Content that is murky, dense, and/or tedious vexes 
recipients. The first line should contain the most 
important element of  the message. Don’t try to write 
the great American novel. Concise writing takes more 
effort but improves the odds that recipients will actu-
ally read the email, especially if  content is broken up 
into short paragraphs. 

Capitalize and punctuate correctly. Avoid social 
media conventions. USING CAPITAL LETTERS IS 
TANTAMOUNT TO “SCREAMING,” while piling 
on exclamation marks verges more on child’s play 
than professional communication!!!!!!!!!!!!!!

Play it straight. It’s probably not as funny as you 
think. Written sarcasm falls flat.

Meredith has observed “an affectation, particularly 
among higher-level (personnel), to send emails with 
abbreviations, bad grammar, poor punctuation, etc.,” 
in order “to seem busy.” Do not emulate them.

Avoid offering personal religious and political opinions. 
Above all else, strive not to waste anyone’s precious time.

4) Improperly signing off  can spoil an otherwise fine 
email. “Peace” is not on the long list of  acceptable 
choices. “Best” seems totally safe. 

End with a signature block including sender’s full name, 
contact information, and pertinent professional data.

http://www.dri-dek.com
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5) Proof  before sending. Reading it aloud is best. Are 
you fully aware of  everyone the email is being sent to? 
Double-check cc and bcc functions.

6) Other points: 

• Remember this: Email lasts forever. You cannot take 
it back. Many fallen public  figures wish they could.

• Think “meta,” advises Meredith, meaning “not only 
who needs to see a piece of  information, but who 
you want to know that you have sent an email about 
the information,” like administrators.

• It is impolite not to respond. If  busy, reply and say 
you’ll answer fully ASAP.

• Many millennials, says Meredith, “are essentially aban-
doning email in favor or texting and tweeting,” so lab 
managers should alert all staff  before sending emails.

• Consider using email to thank people or recognize 
them for achievements, or as a statement of  record 
to avoid misunderstandings, says Meredith.

Much ado is made about the communication preferenc-
es and other behaviors of  different generations. The social 
media set seems more mischievous. Ask Mark Sarvary, 
director, Investigative Biology Laboratories at Cornell 
University, who oversees more than 800 18- and 19-year-
old students and their graduate lab instructors.

When breeches of  etiquette pop up, Sarvary hammers 
them down, as when a student digitally stalked a teaching 
assistant and complained to Sarvary when the instructor 
posted an “inappropriate” tattoo online, or when students 
objected to an instructor venting on Facebook about 
certain undergrads. Sarvary considered the former an 
invasion of  privacy and the latter unethical. 

The millennials’ embrace of  social media is just one of  
their differences with baby boomers and Generation X 
(who came of  age during the socially chaotic 1960s and 
1970s). Millennials’ what’s-in-it-for-me approach can ap-
pear to fly in the face of  etiquette’s emphasis on consider-
ation of  cohorts.

Sarvary’s students learn team building by working together 
in groups of  three on projects. “So their collaboration affects 
their grade, and it teaches them proper etiquette because 
they cannot dominate the process,” he says.

Jim Austin, editor of  the AAAS career development 
publication Science Careers, thinks the greater challenge for 
lab managers is multicultural, not intergenerational.

Different generations approach the challenge to build a 
life and career “from different directions, but our common 

challenges…have a homogenizing effect that tends to 
obliterate labels and early experience. We’re different, 
but we function in much the same way.

“The goal of  any manager is to…get the most out of  
the team, with its unique composition. You do that by 
maintaining a focus on the common goal, ideally in a 
low-key way that allows room for personal/professional 
expression…. You deal with individuals, not groups…. 
Hire good people, and manage the people you have, and 
we’ll all be fine.”

F. Key Kidder left journalism to pursue a career in govern-
ment relations, politics, and PR, but he still likes to keep his 
hand in writing. He can be reached at k2@keykidder.com or 
by phone at 410-963-4426.

http://www.workplacesystemsinc.com
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STOP FIXING PEOPLE: 
WHAT TO DO WHEN 
YOUR BRILLIANT IDEAS 
AREN’T HELPING

Be sure to attend Marcia Reynold’s Lab Manager Academy webinar, “From Problems to Possibilities: Coaching Skills for Managers,” 
on Wednesday, August 6, or afterward at www.labmanager.com/stopfixingpeople to watch the archived video.

Have you ever complained 
about having to parent 
another adult? Maybe you 

are trying too hard to fix them. Your 
good intentions can actually be 
stunting people’s development. Con-
sistently helping people takes away 
their ability to think for themselves. 
They become dependent on you and 
resign themselves to your authority. 

Worse, you deflate their motiva-
tion. When your goal is to help people 
do things “correctly” you are taking 
the “I know and you don’t” position. 

You come across as thinking you 
are better than the people you are 
helping who have lesser capability, 
knowledge and strength. As a result, 
they feel irritated or powerless, not 
trusted and capable.

Sharing all you know isn’t bad if  
people are starting new ventures and 
they know they lack skills and knowl-
edge. They want your help. They may 
eagerly listen and do what you suggest. 
On the other hand, if  the people 
you are trying to help already have a 

baseline of  knowledge and experience, 
they won’t hear you. Or they might 
see you as informed but want you to 
acknowledge what they know too. If  
you don’t engage them in a two-way 
conversation, their resentment will 
block your words. They may even 
retaliate by doing something stupid or 
doing nothing at all. Then you judge 
them even more harshly. 

Short of  becoming a professional 
coach, there are things you can do 
to start using a “coach approach” to 
help people see and act differently.

First, seek out their perspective 
and knowledge to understand  
what they know. 

How do they see the situation? 
What options have they considered 
already? What emotions are getting 
in the way of  them seeing solutions 
on their own? What are they afraid 
they won’t get from others (respect, 
authority, safety), or what are they 
upset about that they didn’t get that is 
getting in the way of  moving forward 
(being heard, being acknowledged, or 
the freedom to decide or act on their 
own)? Help them understand what 

is stopping them from finding solid 
solutions to their problems. Once 
they see their blocks and blind spots, 
new ideas and solutions will emerge 
on their own without you having to 
tell them what to do. 

Then, if  necessary, help them explore 
possible consequences of  their ideas.

When they come up with plans for 
action, ask them what particular support 
they need from you to be successful.

Quit fixing and start believing in oth-
ers. Be curious to see what they know 
before you offer your advice. They may 
know the right answer but are afraid to 
take the next step. Share stories about 
times you faced similar situations and 
how you learned from your mistakes. 

When you coach people in your 
lab instead of  trying to fix them you 
not only help them think for them-
selves, but you also create a relation-
ship built on trust and respect.

Dr. Marcia Reynolds works with clients 
around the world who seek to develop 
effective leaders. She understands organi-
zational cultures, what blocks communica-
tion and innovation, and what is needed 
to bring people together for better results. 
Visit www.OutsmartYourBrain.com for 
more information.

By Marcia Reynolds

“Help them understand what is stopping them 
from finding solid solutions to their problems.”

http://www.labmanager.com/stopfixingpeople
http://www.labmanager.com
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A s we’ve talked about many 
times in this column, tech-
nology has transformed 

the life sciences in more radical ways 
than in most industries. Many of  us 
went from bench work to office work. 
Along the way, our work became more 
streamlined and sometimes more com-
plex, no doubt because of  all kinds of  
electronic communication happening 
via computers, smartphones, and other 
personal devices. 

The goal of  this column is to highlight 
our use and perception of  electronic 
communication, specifically text-based 
electronic communication, including 
email, instant messaging, text messag-
ing, and the social media networks, 
and how it impacts our interpersonal 
professional relationships in the life 
sciences industry. I would suggest that 
knowing how electronic communica-
tion affects our relationships will en-
sure that we use electronic communi-
cation to its fullest potential and in the 
most effective way.

The advent of  electronic communica-
tion, facilitated in countless forms by 
the Internet, is now changing the life 
sciences and all the work that we do. 
Electronic mail, or email, was one of  
the first changes in how companies now 
use technology to communicate with 
individuals. The ability to release in-
formation to many different people at 
once, without calling a meeting or re-
quiring the printing of  the materials, 
turned into a money- and time-saving 
practice. Some immediate positives of  
email were the speed of  delivery and 

the reduction of  paper costs. In recent 
years, more specifically pertaining to 
our industry, there’s been a dramatic 
change in how scientists collaborate, 
thanks to both the global nature of  
work and value drivers of  life sciences 
companies, which can now do cloud-
based business to meet the challenges 
of  cost and talent constraints.

But is the cure better than the disease? 
Now some people may spend more 
time on email than on actual work. The 
sound of  a new email being received 
and the tendency to check email fre-
quently has led to distracted workers. A 
poorly written email can lead to con-
fusion rather than clarity in the work-
place. Is the potential for great scientif-
ic discoveries in 2020 and beyond being 
lost in electronic translation?

There’s no doubt that newer and faster 
ways of  communication mean scien-
tists can more freely work with one an-
other with greater efficiency and speed. 
We have all realized that goals can be 
enhanced by collaboration with others 
across the campus or the globe, thanks 

to all this modern communication. And 
if  faster is better, then an “instant” 
message must be better than an email!

Instant messaging has been around 
since the 1990s. It was primarily used 
by people to communicate while do-
ing academic work, to relay shorter 
concepts. Businesses realized the po-
tential of  real-time communication 
at the computer between employees 
and implemented it. Instant messag-
ing, or IM, has allowed people to reach 
other people without having to use the 
phone. Many professionals are at their 
workstations communicating via IM 
rather than walking a few steps or pick-
ing up the phone.

Then there are the little details of  
modern communication that can also 
wreak havoc on this experience. The 
little blunders that we’ve probably all 
experienced and wish we could take 
back the moment we hit the “send” but-
ton. Whether we’re writing an email, 
text, or tweet, we can all relate to the 
times when we’ve lapsed in our use 
of  etiquette when it comes to modern 
communication.

Google “email etiquette,” in fact, and 
you’ll quickly figure out that everyone 
else is grappling with the same issues, 
no matter what the industry. Email has 
been called “pervasive,” “pernicious,” 
“gut-wrenching,” etc., depending on 
which blog you happen to be read-
ing. When it comes to email etiquette, 
chances are you want to know more 
about it only after you’ve made a major 
faux pas that you can’t take back.

TITLE XXXXXXXXXXXXX  

ELECTRONIC MAIL 
AND MEDIA FOR  
2020 AND BEYOND…

SCIENCE MATTERS 
LATEST TRENDS SHAPING THE SCIENTIFIC WORKFORCE 

By Mark A. Lanfear

“Ideally, electronic 
communication 
should be used to 
supplement face-to-
face communication.”

http://www.labmanager.com


Mistakes are common—we’re all human—
so it never hurts to read up on email (or any 
kind of  modern communication) etiquette 
once in a while. 

Things like not writing in all caps, not replying 
when you’re angry, not waiting several days be-
fore replying, and knowing that email sent from 
work is never private, seem like no-brainers. 
Still, in our fast-paced work lives, these basics 
need to be remembered and heeded consistently.

But what about some email practices that could 
eliminate a lot of  headaches for both the sender 
and receiver? If, for example, you need to sched-
ule time to collaborate with someone on a specific 
project, give several time options instead of  just 
one. Making the other person aware that they’ve 
got options for scheduling as well could possibly 
eliminate the back-and-forth that could ensue.

Something else that is often overlooked in email 
communication is the importance of  the simple 
act of  reading an entire email before replying. 
Skipping doing this invites confusion, making 
this type of  communication less effective rath-
er than more so in some instances. It’s also im-
portant to read your reply before sending it—to 
make sure it makes sense and that the proper 
people are being copied.

Properly managing emails may seem mundane 
and boring, and it’s definitely not why we go to 
work in labs in the first place. However, email 
has become an important tool of  modern com-
munication. Use it to your advantage in all your 
work communications by maintaining proper 
etiquette, and you’re likely to have a more pleas-
ant, efficient experience. 

Despite all this needed etiquette in the modern 
age of  communication, research still shows that 
for many people, face-to-face communication 
remains the gold standard. People prefer to spend 
time with close family members and friends, as 
they feel doing so creates a stronger bond.

It is much the same when it comes to creating 
stronger relationships with the members of  our 
professional teams. Ideally, electronic commu-
nication should be used to supplement face-to-
face communication. Despite the fact that mis-
understandings can occur through electronic 

SCIENCE MATTERS
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communication, it rarely leads to permanent damage in professional 
relationships. Therefore, electronic communication should be used in 
accordance with the corporate culture you are working in and to the 
degree to which the stakeholders in your business feel it can be most ef-
fectively utilized.

In some companies in our industry, the electronic relationships are well 
founded and strong. All parties are very comfortable communicating 
through email, text, or social media. Other business units, functions, or 
corporations are happier and more productive when communicating is 
aligned with in-person interaction or through the good-old-fashioned 
phone call. By using the preferred form of  communication based on the 
needs and comfort of  each business situation and the tasks at hand, a 
highly effective balance can be struck between the foundational commu-
nication means of  the present and the ever-changing electronic forms 
of  2020 and beyond.

Mark Lanfear is a global practice leader for the life science vertical at Kelly Services, 
a leader in providing workforce solutions. He has operated clinical trials around the 
world for almost two decades. In addition, Mark is a featured speaker at many life sci-
ence industry conferences and a writer for life science periodicals. He can be reached 
at MARL773@kellyservices.com or 248-244-4361.

http://www.miele-pro.com
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A forensics investigator dusts a crime scene for 
fingerprints. When she finds one, she reaches to 
her holster, pulls out a handheld device, and aims 

it at the fingerprint. The device captures the image and 
also the chemical composition. That chemical analysis 
reveals that the person who left the print had touched 
ephedrine—an illegal drug, which is a stimulant that goes 
by many street names, including meow. With this infor-
mation, the investigators can use biometrics—the finger-
print—to identify the person and the chemical analysis to 
start piecing together the crime. Is this scene a scientific 
description of  reality or a futuristic vision? For now, it’s 
a look ahead, but not for long. In fact, ongoing research 
could already make it possible to extract chemicals from 
the ridges of  a fingerprint that has been left behind. In 
addition, many new devices help forensic scientists take 
high-powered instrumentation into the field.

At the University of  North Texas in Denton, associate 
professor of  chemistry Guido Verbeck works on projects 
such as this. As he explains, “One side of  my research 
is portable mass spectrometry. We have that down to 12 
pounds for the detector and monitor.” That’s a very small 
device, given that some mass spectrometers take up as 
much space as some residential dish washing machines. 
To reduce the size and weight of  a mass spectrometry 
(MS) device, though, something has to go. “When you 
make a mass spectrometer small, it doesn’t retain all the 
things that it can usually do.”

That reflects a few trends in field instrumentation for 
forensics as well as for the field in general. As Verbeck de-
scribes it, “The trend is that if  you can get the cost and the 
size down, people will forgive that it doesn’t do everything.”

Motivation to miniaturize
There are many reasons to reduce the size and weight 

of  MS devices. For one thing, says Verbeck, a portable 
mass spectrometer could improve on the sensitivity—by 

a couple orders of  magnitude—of  some existing field 
tests for drugs. In addition, there’s room in the market for 
new devices. “If  you plot cost versus size in MS,” says 
Verbeck, “there’s a giant hole at low cost, small size, and 
the world is moving in that direction.” 

Beyond the needs in MS, the ability to make smaller, 
“fieldworthy” versions of  these devices reveals another 
trend for portable instruments in general. One of  the 
key changes driving advances, says Verbeck, comes from 
improvements in micromanufacturing. That allows 
miniature devices to be made in quantity. “We’ve made 
one-offs for 10 years,” says Verbeck, “but now silicon 
coating, micromanufacturing, and electrical discharge 
machining let you make reproducible pieces on the 0.5 
to 1 millimeter scale, and that changes everything.” He 
adds, “Now I can make 20 mass spectrometers, and they 
all perform the same way.”

Verbeck’s work on developing a fieldworthy device 
also reveals another trend in this overall area of  instru-
mentation: “If  you want a portable instrument,” he says, 
“something needs to become simpler.” 

TECHNOLOGY

FASTER, LIGHTER, AND MORE ERGONOMIC 
DEVICES EMERGE  By Mike May, PhD

FIELDWORTHY
INSTRUMENTATION

One day, a field device might capture chemical information from 
fingerprints at a crime scene. (Image courtesy of  Guido Verbeck.)

http://www.labmanager.com


For a portable MS, this means removing 
the common front end, which is gas or liquid 
chromatography. That can require developing 
new sample preparation techniques for different 
applications. As an example, Verbeck says, “We 
came up with a single-solvent method to use 
MS to see every explosive.” Doing that required 
modifying the mass spectrometer, but Verbeck 
did it in a modular way so that it can be tailored 
for other applications.

Purpose-built speed
In addition to making field devices smaller 

and lighter, Trey Sieger, market leader, portable 
analyzers at Thermo Fisher Scientific, which is 
headquartered in Waltham, Massachusetts, says 
that there’s a strong trend to make them faster. He 
adds, “Devices are also built for specific purposes. 
We see things like a Raman spectrometer that 
is small enough to fit in a cargo pocket and also 
much more rugged than a delicate lab instrument.”

The user of  such a device—someone on a bomb 
squad or a soldier, perhaps—might expose the de-
vice to extreme temperatures plus other physical 
assaults. “They need to be able to drop it but still 
pull out a working device,” Sieger explains.

The growing range of  users of  field de-
vices drives another trend: usability. As Sieger 
says, “In general, today’s portable devices 
need interfaces that allow them to be used by 
nonscientists.” He adds, “So you’re not just tak-
ing a spectrometer to the field and asking it to 
collect spectral data. It also needs to interpret 
it, and that requires building some intelligence 
into the device so people without any scientific 
background can use it in the field and get useful 
information.” As an example, he asks, “Is this a 
drug or an explosive or a pile of  sugar that we 
found on the side of  the road?”

TECHNOLOGY

Tomorrow’s mass 
spectrometer for the field 
might be softball-size.  
(Image courtesy of   
Guido Verbeck.)

Depending on where and how a portable device will be used, it 
needs different capabilities. If  a device will be used to collect data 
that could be presented in court, for example, the instrument must 
provide data security so that someone can testify to the validity 
of  the results. The Thermo Scientific TruNarc, for instance, is a 
handheld Raman spectrometer that identifies narcotics, all without 
even directly touching the sample, which could contaminate the 
evidence. “It identifies drugs, cutting agents, [and] precursors,” 
Sieger says. “There are hundreds of  different chemicals that get 
used in illegal drugs today, especially with all the synthetic drugs, 
and many look like white powder or some crystal.” 

The Thermo Scientific 
TruNarc, a handheld 
analyzer for quick and 
accurate identification 
of  narcotics, includes 
an updated library that 
allows law enforcement 
personnel to identify the 
newest emerging drug 
threats in the field.  
(Image courtesy of  
Thermo Fisher Scientific.)

http://www.Megalabtechnology.com
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The rampant increase in chemicals used for drugs also 
demands that a portable device can be upgraded to iden-
tify new things. So, Thermo Scientific designed TruNarc 
to include an updatable library. “In the most recent 
update,” Sieger says, “the library grew by 70 percent.” 
He adds, “Customers get free updates for the life of  the 
instrument because they are buying the overall capabil-
ity to detect raw materials and finished drugs.”

Reaching for more Raman
Other companies also turn Raman spectrometers into 

handheld devices. For example, B&W Tek in Newark, 
Delaware, developed the TacticID-GP, and Ocean 
Optics in Dunedin, Florida, created the IDRaman mini 
handheld Raman spectrometer.

In describing B&W Tek’s TacticID-GP, marketing com-
munications manager Stephanie Nave says, “It’s geared 
toward law enforcement and forensic labs, so it includes 
a library of  narcotics, pharmaceutical drugs, precur-
sors, and cutting agents.” She adds, “It’s as easy to use as a 
smartphone. You scan a sample [and] the device compares 
the spectra with a library and then provides a match or no 
match.” Weighing less than two pounds, this device can 
still detect about 1,000 drugs and narcotics. “Users can 
also add custom library items and update the system as 
new drugs or new mixtures come out,” says Nave.

For the IDRaman mini from Ocean Optics, senior ap-
plications scientist Yvette Mattley says, “It really is hand-
held. It fits in the palm of  your hand.” She adds, “It can 
take Raman measurements from solids or liquids in vials. 
You can also just point and shoot at a surface to make 
measurements of  samples like narcotics or pharmaceu-
ticals anywhere you need to make them.” Ocean Optics 
provides libraries for matching, and users can also easily 
add their own spectra for other materials.

This device can even detect trace compounds on a sur-
face because it uses raster orbital scanning. That means 
that it guides its tightly focused laser beam in an orbital 
fashion that works its way through a raster pattern, or 
grid. This increases the sample area interrogated with 
the tightly focused laser to improve sensitivity while 
reducing the laser power that lands on any single spot, 
which means that this device won’t damage even delicate 
samples or ignite explosive or flammable materials. In 
addition, this device runs on two AA batteries, which 
provide 11 hours of  operation.

Transforming the techniques
In March 2014, Agilent Technologies, which has 

its headquarters in Santa Clara, California, delivered 
a new tool for the field—the 4300 Fourier transform 
infrared (FTIR) spectrometer. John Seelenbinder, 
marketing manager for mobile spectroscopy at Agilent, 
describes this device as a “handheld infrared spectrom-
eter that provides full-frequency range FTIR.” He 
adds, “It includes lots of  the capabilities you’d have 
on a lab bench model.” In addition to its being smaller 
and lighter—60 percent lighter—than the previous 
version, Seelenbinder points out that the 4300 is also 
more ergonomic.

Although the first portable IR devices were used most 
by military personnel scanning for hazardous materi-
als, these instruments can also be used to identify illegal 
drugs and abused prescription drugs. “The idea,” Seelen-
binder says, “was to move the technology onto the street 
so that law enforcement officers can get immediate feed-
back [and then] police can make actionable decisions.”

That requires fast and accurate results from the  
4300. “Improved electronics and better optimization  
of  using the available light allows these capabilities,” 
says Seelenbinder.

The TacticID-GP 
comes with a library of  
narcotics, pharmaceutical 
drugs, precursors, and 
cutting agents. (Image 
courtesy of  B&W Tek.)

The IDRaman mini 
can detect trace amounts 
of  materials, including 
narcotics, on a surface. 
(Image courtesy of   
Ocean Optics.)
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Crime-fighting chromatography
In St. Petersburg, Florida, Field Forensics pro-

vides portable materials detection and identifica-
tion tools based on colorimetric, chromatographic, 
and spectroscopic technologies. For example, 
company vice president Michael Kayat describes 
the microTLC as “a new class of  portable, labo-
ratory-quality analysis tool that can be used for a 
wide range of  forensics applications.” This device 
uses the well-established laboratory technique of  
thin layer chromatography (TLC). More specifi-
cally, says Kayat, “The microTLC is a tool for rap-
idly separating forensic samples into constituent 
substances, using a unique combination of  acces-
sories and small plates that are pre-spotted with 
a range of  standard compounds.” Consequently, 
this device compares the separated components in 
a sample to a “library” of  compounds on the TLC 
plates. The development of  new plates expands 
the range of  potential applications.

Forensics scientists, law enforcement officers, 
first responders, and military professionals can 
use the high-utility microTLC for many tasks. 
A few of  the applications that Kayat named 
include identifying multicomponent mixtures of  
illicit narcotics and controlled drugs and detect-
ing counterfeit medicines and other consumer 

TECHNOLOGY

goods. The microTLC was initially developed together with 
a major US defense laboratory to identify trace quantities of  
different types of  explosives in complex samples. In addition, 
says Kayat, “The device can be used in a process that follows US 
government guidelines for the identification of  seized drugs—
SWGDRUG—and explosive materials—TWGFEX. The mi-
croTLC is classed as a Category B method that can be used for 
presumptive identification of  these substances.”

In less than five minutes, the microTLC provides digital 
output that, says Kayat, “can be used with a LIMS.” Additional 
field colorimetric and spectroscopic results on the same samples 
provide further presumptive and confirmatory results.

In the end, a comprehensive forensics facility requires field 
and lab instruments. As Sieger says, “No one instrument will 
replace the huge capability that resides in the lab, but we see the 
field devices helping a user prioritize what they see out in the 
field.” That information can be used to decide which samples 
need further testing at the lab. Sieger says, “It’s more efficient, 
and it focuses the energy where appropriate.” That’s something 
that every modern science lab hopes to achieve.

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

The microTLC uses thin layer chromatography to help 
identify samples. (Image courtesy of  Field Forensics.)
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Q: Can you talk about the 
focus of the work being done 
in your lab?
A: The focus of our laboratory right now, as a 
part of the collaborative research at Georgetown 
University, is preclinical detection of disease. 
Our recent paper [Nature Medicine 20, 415–
418 (2014)] demonstrated the use of a mass 
spectrometry (MS)-based profiling approach 
for detection of phenoconversion to Alzheimer’s 
disease (AD) in asymptomatic individuals. 
However, this approach can be extended to any 
biomedical problem, such as the early detection 
of cancer and other diseases that are asymp-
tomatic till late stages. Our goal is to detect 
and identify biomarkers that can enable early 
detection biomarkers to augment the develop-
ment of disease-modifying therapeutics leading 
to personalized therapy.

Q: Can mass spectrometry be 
used effectively to profile other 
biomolecules, besides lipids? 
A: For this study we started out using MS-based 
biomarker discovery using an untargeted metabo-
lomic profiling approach. The underlying idea was 
to interrogate the metabolome without a bias for 

a particular class of metabolites. The goal was to 
obtain a broad coverage of the metabolome by 
using various extraction procedures and column 
chemistries. In general, these analyses facilitate 
the detection and relative quantification of me-
tabolites like amino acids; nucleotides; and polar, 
semipolar, and nonpolar molecules. However, bio-
informatics analysis of this dataset revealed that 
lipids were predominant discriminants between 
the preconvertors and normal control groups. We 
then pursued them further using a targeted MS 
approach to characterize and quantify them. 

Q: How long have you been 
working with MS?
A: Our core lab started out with a proteomics 
focus, and we have been using matrix-assisted 
laser desorption/ionization (MALDI) and the 
triple quadrupole time-of-flight (Q-TOF) instru-
ments for nearly a decade now. Around 2007 

we branched off into metabolomics, an emerg-
ing field that provides information on changes in 
small molecule abundance in response to system 
perturbation. We continue to use Q-TOF MS, but 
over the years there has been a lot of improve-
ment in these instruments, with respect to both 
the hardware and the software. This has led to in-

creased sensitivity and resolution, leading to bet-
ter biomarker discovery. Currently, in our lab we 
use ultrahigh-performance liquid chromatogra-
phy (UHPLC) for our separations, and having used 
traditional HPLC in the past, I believe that UHPLC 
is a superior technology for high-throughput bio-
marker discovery efforts. The difference is striking 
in terms of run times, retention time, and consis-
tency of peaks as well as resolution and sensitivity 
that are far superior to traditional HPLC.

Q: What were some of 
the challenges when you 
were working with MS for 
proteomics?
A: Challenges with proteomics range from exten-
sive sample preparation and cleanup, acquisition 
time, and constraints of the analytical platform 
used. For example, detection of low-abundance 
protein biomarkers in a blood sample can be very 
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TRENDS IN MASS SPECTROMETRY 
by Tanuja Koppal, PhD

Amrita Cheema, PhD, associate professor and 
codirector of the Proteomics and Metabolomics 
Shared Resource at Georgetown University 
Medical Center, talks to contributing editor 
Tanuja Koppal, PhD, about the growing use 
of mass spectrometry as a tool for detecting 
biomarkers for early prediction and diagnosis 
of disease, leading to personalized therapy. 
She highlights that improvements in software 
and hardware have led to better resolution 
and specificity, which in turn have increased 
the use of this technology for biomarker 
discovery and will potentially help pave its 
path into the clinic as a diagnostic tool.

Amrita Cheema, PhD

“Challenges with proteomics range from extensive 
sample preparation and cleanup, acquisition time, 
and constraints of the analytical platform used.”
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difficult. However, when it comes to deconvolution of data, proteomics is a 
much more mature technology, as compared to metabolomics. The up-front 
sample preparation protocols for serum/plasma metabolomics are relatively 
simple, since proteins need to be removed; however, the data analysis is a huge 
challenge. So in some ways there are contrasting challenges in the two fields. 

A major problem with the clinical studies, whether it is proteomics or 
metabolomics, is that people do not pay attention to the pre-analytical 
variables. When you are designing a clinical study, you want to make 
sure that the samples are collected and stored in a consistent manner. 
One of the reasons why we were able to tease out subtle changes in 
metabolite abundance in our study is because it was a very tightly 
controlled dataset. There has to be collaborative input between the cli-
nicians and the analytical folks doing the back-end work. Only then 
can you circumvent the challenges around variability and the analytical 
challenges of MS to get good results for biomarker discovery.

Q: Why is data analysis such a challenge in 
metabolomics?
A: In metabolomics you start out with a sample extraction protocol for 
either broad-range or targeted analysis. If you are using MS, you select the 
right column chemistry that will enable you to see the differences in me-
tabolites in the samples, without any a priori knowledge. You then end up 
with thousands of MS peaks, which translate to a huge amount of data. 
Identifying the metabolites corresponding to these peaks is based on accu-
rate mass using databases that are not completely annotated. So what ends 
up happening is that nearly 60 percent of what you find is unknown. That’s 
where the technical immaturity lies right now. We have to catalog some of 
these unknown metabolites that we find, which could be potentially useful 
biomarkers, and have to come back to them later as the databases mature. 

Q: Do you need the help of a biostatistician to 
overcome some of these data analysis challenges?
A: Designing a metabolomic study that would yield biomarkers of sig-
nificance certainly requires the input of a statistician. Moreover, performing 

clinical studies with a human cohort is very different from studies with cell lines 
or in animals, which are much more controlled. For translational studies you 
need an expert to determine the power of the study; that is, determining how 
many samples you need to get a statistically significant result. The other aspect 
is how do you treat the outliers and the noise? When we first generated this 
data we used commercially available software to analyze the findings, and 
that did not yield optimal results. There was too much cloudiness and noise in 
the data. Clinical variability comes from factors like diet, age, and gender, and 
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some of those you can’t control. You then need an expert statistician to use methods that 
can start to tease out the subtle differences in the results. These studies require a close 
collaboration between clinicians, analytical chemists, and biostatisticians to look at the 
data from every perspective.

Q: What did you do differently to overcome the 
challenges you mention?
A: Some challenges are hard to overcome unless we make advancements in analytical 
platforms, but let me mention a few that we did overcome. We started out performing 
untargeted plasma profiling using four sets of samples—normal controls, preconver-
tors, postconvertors, and patients with Alzheimer’s disease. When we looked at the 
literature, plasma extraction protocols were limited, and we were not sure if they could 
support a broad-range separation. We tried and tested different extraction procedures 
and homed in on a sequential extraction technique that would allow us to look at all 
classes of metabolites—polar, semipolar, and nonpolar molecules. The next challenge 
was how to select a column that would facilitate the detection of all those metabolites. 
C18 reverse-phase chromatography is one of the most commonly used techniques for 
these type of separations, but we ended up using a column developed by Waters that 
used the charged surface hybrid (CSH) technology. It worked very well for us in terms of 
resolution, and we could get much more information from the sample.
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Those are some of the analytical innovations we put in place. 
We also had to optimize the gradients to suit those workflows. 
All this paid off, and we did end up getting good high-quality 
data, which was reproducible. There have been best practices 
described and improved upon, and we did a lot of literature 
searches to see what leading researchers were using. There 
were protocols where people have described the use of good 

quality controls, column conditioning, and such that go into 
ensuring that you get good mass accuracy and good resolution 
and there is no drift in the data from where you started toward 
the end of the batch. My lab is also the Waters Center of In-
novation, and so there is a lot of back-and-forth between the 
experts at Waters and people in my lab, which helps in method 
development. It’s a very synergistic relationship, and these are 
the type of interactions that will help the field progress faster. 

Q: Is the investment in UHPLC well jus-
tified, or can you use traditional HPLC 
and make other changes to get the same 
results?
A: I have used both platforms, and the differences between 
the two are very apparent. UHPLC has many hardware im-
provements. For instance, our old HPLC did not have specific 
column heaters and it was very difficult to manage column 
temperatures. UHPLCs came with specific column controls so 
you could facilitate better separations without column buildup. 
The Waters UPLC also has a column manager, so you can use 
and manage four columns in tandem and it really increases 
our throughput, which is important for a core facility like ours. 
In our lab we have one type of column allocated to one type of 
matrix so we do not cross-contaminate. The innovation in the 
UHPLC column pore size also enables extremely high sensitivity 

“When you are designing a 
clinical study, you want to 
make sure that the samples  
are collected and stored in a 
consistent manner.”
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and narrow peak widths, which makes the chromatography 
remarkably superior to HPLC. However, one thing you have to 
be cognizant of is that an old-generation mass spectrometer 
that cannot scan fast will not benefit from having a UHPLC 
in the front end. So we had to systematically upgrade all our 
mass spectrometers. Similarly, if you have a very high-end 
mass spectrometer coupled with a HPLC, you tend to lose out 
on a lot of information. Hence, it pays to have a balanced 
configuration both at the front and back ends.

Q: How are you handling 
reproducibility challenges working with 
biological samples?
A: Analytically you can check for intrabatch inconsistencies 
by injecting pooled quality controls at regular intervals in the 
sample queue. This would help monitor retention time drifts 
as well as intensity variations. Running standard compounds 
helps monitor the performance of the mass spectrometer, 
while running solvent blanks is indicative of sample-to-sam-
ple carryovers. However, reproducibility of data is affected 
significantly by pre-analytical variability, which I mentioned 
earlier, with respect to how samples are collected and stored. 
In essence, basic science researchers and clinicians have to 
work together so that the downstream data is of high quality 
and performs consistently for translational research projects.

Q: Can MS be used as a routine tool 
for clinical diagnostic testing?
A: There are many clinical labs in the U.S. that are already 
using MS for routine clinical testing, such as steroid panels. 
What is required is that people running those assays must 
have clinical chemistry expertise and the technical expertise 
to use MS and must be Clinical Laboratory Improvement 
Amendments (CLIA) compliant. However, a research finding, 
such as that reported in the Nature Medicine paper, needs to 
be validated in diverse and independent cohorts to establish 
the robustness and wide applicability of the biomarker panel 
before it can be considered for clinical use.

Q: Are there some improvements that 
you are looking for in MS?
A: One of the challenges we face with the current UHPLC 
instruments is the low resolution when working with polar 
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metabolites. A large fraction of endogenous metabolism consists of polar 
metabolites, and it would be beneficial if vendors put in the effort, both 
on the front and back ends, to improve the detection of these metabolites. 
The other issue is to push the sensitivity for biomarker discovery. We have 
to really get down to the lowest end of the dynamic range to detect some 
of the low-abundance metabolites effectively, especially in the presence of 
high-abundance molecules. Improvements on these two fronts would really 
benefit lab managers. 
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T he focus of  this article is ethylene oxide, a frequently 
used and potentially hazardous sterilizing agent. 
Ethylene oxide has been in use for decades. More than 

30 years ago, in 1977, the National Institute for Occupa-
tional Safety and Health (NIOSH) estimated 75,000 workers 
nationwide were potentially exposed, with more than 10,000 
sterilizers in use.1 Further, during the period 1994 to 1998, 
ethylene oxide was associated with ten explosions, causing 
major property damage, scores of  injuries, and at least one 
fatality.2 In August 2004, Sterigenics, a major contract steril-
ization company, had an explosion in its Ontario, California, 
facility, injuring four employees and shutting down the plant.3 

Abbreviated as EtO (or, less commonly, EO), ethylene 
oxide is used for sterilization in many medical, dental, 
veterinary, and animal surgical facilities because it is efficient 
and performs well at low temperatures compared with steam 
sterilization. The sterility assurance level (SAL) for EtO 
sterilizers is 10-6, meaning there is only a one-in-a-million 
chance that a live microbe survived the sterilization cycle. 
Also, EtO is very compatible with polymer-based single-use 
medical devices, procedure kits, and surgical trays as well as 
most surgical instruments. The average surgical or research 
facility most likely uses small-chamber, countertop, self-
contained sterilizing cabinets. For larger-volume demands, 
contract companies have sterilizing units as large as semi-
tractor trailers. In the small-batch sterilizers used in average-
size surgical units, EtO is usually delivered as a gas or from 
a small cartridge or ampule that is opened and allowed to 
vaporize for each batch run. However, ethylene oxide is not 
without its drawbacks. EtO is very toxic and highly flam-
mable. Ethylene oxide sterilizer use requires precise installa-
tion, rigorous maintenance, and employee protection. 

Hazard recognition—the dangerous properties
Ethylene oxide is a gas at room temperature with a boil-

ing point of  10.7°C (51oF). EtO is also highly flammable. 
The flammable limits in air are from 3% to 100%, a very 
wide range. The vapor density is 1.5 (air is 1.0), and if  left 
uncontrolled the vapors will tend to sink to the floor (or low-
est available levels) and accumulate, spreading to the nearest 
ignition source.

In addition, EtO is a serious health hazard. It is colorless, 
with a characteristic sweet, etherlike odor, but if  you can 
smell it, you are breathing a toxic concentration hundreds 
of  times greater than the exposure limit. The OSHA oc-
cupational permissible exposure limit is only 1 ppm for a 
regular eight-hour work shift. However, the reported odor 
threshold is between 500 and 700 ppm. Therefore, odor is 
a very poor warning property for EtO.

Exposure can occur by inhalation or skin absorption 
and can have severe results. Inhalation exposure symp-
toms include eye pain, sore throat, blurred vision, difficult 
breathing, dizziness, and convulsions. Acute effects may 
lead to central nervous system depression, pulmonary 
edema, respiratory distress, and coma.

Liquid EtO can produce irritation or blistering of  the skin 
or frostbite from rapid evaporation and consequent cooling. In 
some persons, ethylene oxide exposure may result in allergic 
sensitization, and future exposure may cause hives or a life-
threatening allergic reaction.

Ethylene oxide is designated as a suspected human carcino-
gen that may cause leukemia and other cancers. EtO is also 
linked to spontaneous abortion, genetic damage, nerve damage, 
muscle weakness, and peripheral paralysis.

HEALTH & SAFETY

ETHYLENE OXIDE 
STERILIZATION CONCERNS  
by Vince McLeod
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Hazard evaluation—are exposures present?
Occupational use of  ethylene oxide is regulated by the OSHA 

standard 29CFR1910.1047. However, if  the employer can dem-
onstrate that employee exposures are below the established action 
level (AL) of  0.5 ppm during processing, use, and handling based on 
an eight-hour time-weighted average (TWA), the standard would 
not apply. If  the AL threshold is exceeded, then the additional 
requirements for routine personal monitoring, medical examina-
tions, training, and recordkeeping would be triggered. There is also a 
short-term exposure limit (STEL) of  5.0 ppm, a 15-minute average 
that employees must never exceed. If  the AL or STEL is triggered, 
periodic monitoring is conducted every six months for employees 
exposed at or above the AL and every three months for those exposed 
at or above the PEL. 

If  ethylene oxide sterilizers are used in your facility, potential 
exposures should be evaluated. The most appropriate method is 
to conduct initial personal exposure monitoring on representative 
employees directly involved in handling and using ethylene oxide. 
Area sampling may be done with direct-reading portable instruments 
as a screening method and the results used to set up the personal 
monitoring. If  area monitoring is performed, it is a good idea to also 
perform leak checking while the direct-reading instrument is on-site.

Before conducting initial monitoring it is good practice to check 
the room or area for proper ventilation and exhaust. For general ven-
tilation, make sure the room is on dedicated, single-pass air without 
recirculation. Ensure that the sterilizer area air is at a slightly lower 
pressure than that in adjacent spaces. Check that the supply flow is 
adequate and volumes are as designed. Also examine the sterilizer 
equipment thoroughly. Are the door gaskets in place and in good con-
dition? Is the sterilizer exhausted properly according to the manufac-
turer’s recommendations? Is the exhaust working? How are ethylene 
oxide gas cylinders handled? Are associated piping, hoses, valves, 
regulators, and filters inspected and checked for leaks regularly?

After the equipment is checked and the facility ventilation is veri-
fied, ensure that all employees using the system have proper operator 
training. Observe the technician’s operation of  a complete steril-
ization cycle. Pay special attention when the sterilizer is unloaded. 
Is a purge cycle used? How are the sterilized materials vented and 
handled? It is best to get all these things in order before spending 
money on expensive monitoring.

STORE ACIDS AND BASES 
SEPARATELY. STORE FUELS  
AND OXIDIZERS SEPARATELY  
By James. A. Kaufman

The proper storage of chemicals has become a focal point of 
laboratory safety. We need to keep chemicals that are incompatible 
separated some reasonable distance from each other. At the same 
time, the law of diminishing returns applies here. One can expend 
a significant amount of energy and not receive much additional 
protection for the effort.

Today, most chemical manufacturers have settled on a five-color 
scheme for segregating chemicals. Red for flammables, blue for 
health hazards, yellow for oxidizers, white for corrosives, and a 
fifth color for less hazardous materials. Fisher uses gray for the 
fifth color, Baker/Mallinckrodt uses orange, Science Kit uses green 
and so on.

Within these categories some additional separation is 
recommended. Acids and bases need some separation. They would 
react violently if the two broke and mixed. Within the acids group, 
put the oxidizing acids (perchloric and nitric) off by themselves.

Keep all your flammables (solvents, fuels, etc.) separate from your 
oxidizers (nitrates, perchlorates, azides, peroxides, etc.). Within 
each of the categories, chemicals can be arranged alphabetically.

Having said all this about segregation of chemicals, I would only 
add one final observation. Arrangement is last on LSI’s list of what’s 
important for chemical storage. Number one is security—keeping 
the door locked or access controlled. Number two is having 
adequate space. Number three is ventilation. LSI recommends one 
cubic foot of air per minute per square foot of floor space (with a 
minimum of 150CFM.) Number four is fire protection. The worst 
way to discover a fire in the chemical storeroom is by opening the 
door (It happened in New Hampshire). Have an alarm system. 
Number five is shelving security. How do you know that the 
shelving won’t tip over, fall off the wall, or collapse? You had better 
inspect it regularly.

Source: Kaufman, James A., Laboratory Safety Guidelines 
- Expanded Edition, The Laboratory Safety Institute, www.
labsafetyinstitute.org. 
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Hazard control—preventing overexposure
First we must use good engineering controls and comprehensive 

training and work practices to prevent potential exposures. Measure 
supply and exhaust flows, and conduct a ventilation test and balance. 
Ensure that equipment is properly installed and exhausted and that 
there are no leaks. Check for leaks from the sterilizer, gas cylinder, and 
supply lines (if  so equipped). 

The task that presents the best chance for uncontrolled release and 
exposures that we have observed is the venting and off-gassing of  steril-
ized materials. With sampling we have found that significant EtO levels 
can remain in the packages for up to 30 minutes after they are removed 
from the sterilizer. We would recommend using an additional purge 
cycle or transferring materials to a hood or other exhausted enclosure 
for a short period to allow final off-gassing prior to further handling.

Respirators may be used during installation of  engineering controls, 
during maintenance or repair, and when engineering controls and/or 
work practices are not feasible. Respiratory protection is also prudent 
when dealing with emergencies. However, use of  respirators triggers 
another OSHA standard, 29CFR1910.134, Respiratory Protection, and 
employees must be cleared by a physician, trained, and fit tested prior 
to use. So this should be a last resort to limit exposures.

 
Summing up

Additional assistance is available from the EtO Sterilization 
Association (www.eosa.org) as well as the NIOSH and OSHA 
websites. The keys to working with hazardous materials are first 
to recognize the hazards, then follow up with evaluation of  the 
potential exposures, and finally design and implement proper con-
trols. Where EtO is used we must ensure proper installation and 
sufficient facility supply and exhaust, safe cylinder/material han-
dling, and routine leak-check procedures. Finally, conduct periodic 
monitoring of  the engineering systems and air concentrations.
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by Angelo DePalma, PhD

Biosafety cabinets (BSCs) protect lab 
environments and workers from potentially 
pathogenic organisms. Some types also protect 

samples from contaminants originating in labs.

Emerging concerns about laboratory safety, space 
utilization, and costs have caused a rethinking of  
what Class 2 BSCs are designed to do and how labs 
utilize them. Much of  this reflection compares how 
cabinets perform in real life versus their optimized 
capabilities—standard GAP analysis. 

Type 2 BSC design and specifications are governed by 
NSF/ANSI Standard 49, which was promulgated during 
the 1970s at the request of  regulatory bodies such as the 
Centers for Disease Control (CDC), National Institutes 
of  Health (NIH), and the National Cancer Institute 
(NCI). Under Standard 49, NSF (formerly the National 
Sanitation Foundation) certifies the design, construction, 
and performance of  biosafety cabinets to NSF/ANSI 
Standard 49 and runs the Biosafety Cabinet Field 
Certifier Accreditation Program.

All type 2 BSCs provide approximately the same level of  
biological safety, says Brian Garrett, LEED green associate 
at Labconco (Kansas City, MO). “The differences lie in 
their abilities to manage various levels of  hazardous or 
nuisance chemicals, odors, and radionuclides.” 

B2 cabinets in particular are totally exhausted, so their 
entire workspace is suitable for hazardous materials. 
Yet type A2 BSCs are the most popular—used in 90 
percent of  installations, according to Garrett—because 
they provide the best balance between safety, energy 
efficiency, and ease of  installation. 

“There’s a gap, particularly in hazardous chemical 
safety,” Garrett adds. “You don’t want to use A2 for 
hazards because all the air is recirculated. But on the 
flip side, A2 cabinets are the easiest to install because 
they can be tied in with fume hoods, other biosafety 
cabinets, or even general exhaust. Because B1 and B2 
models require dedicated exhaust, they are much more 
difficult to install.”

This conundrum—balancing effectiveness and safety 
against ease of  installation—is something Labconco 
is working on. “It’s making us consider whether there 

may be another way to view safety and installation and 
provide harmony across those features.”

Stay tuned.

Smart motor technology
Ergonomics and operating costs—particularly energy 
savings—are the two leading trends in biosafety 
cabinets, says Brian Raymond, sales manager at 
Microzone (Ottawa, ON). 

Depending on how they are vented and/or filtered, 
biosafety cabinets consume energy directly (through 
the motor) and indirectly (when conditioned air is 
vented to the environment). 

Standard BSCs use alternating current (AC) motors 
drawing approximately 12 amperes. Leading 
manufacturers have replaced AC motors with ECM 
(electronically commutated motor) designs that run on 
direct current voltage converted from standard AC power. 

The inherent efficiency of  ECMs provides energy 
savings of  50 percent or more, while their rugged 
design increases the motor’s life span by a factor of  
three. Lower energy consumption also reduces heat loss 
to the lab environment, which improves user comfort. 

ECM is a “smart” motor technology that controls 
airflow as needed. Much like fume hoods that sense 
usage or a room’s occupation, ECMs can turn down 
during off  hours. And when desired, they can be 
programmed to maintain a constant airflow regardless 
of  the HEPA filter load. “The motors communicate 
with controllers through a microprocessor,” Raymond 
tells Lab Manager. “If  a sash is raised or lowered, airflow 
changes accordingly.”

Energy savings and service life are good enough 
reasons to purchase an ECM-based biosafety cabinet, 
especially for large research centers with a lot of  
cabinets. In addition, many vendors claim that ECMs 
are quieter, more ergonomic, and more reliable. 

Regardless, this design has become the de facto standard.

Angelo DePalma is a freelance writer living in Newton, NJ. 
You can reach him at angelo@adepalma.com.
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PRODUCT FOCUS: pH METERS

by Mike May, PhD

The frequency of  measuring might be one of  
the biggest trends in pH meters. “It used to be 
an occasional measurement, but now it’s every 

sample in some cases,” says George Porter, titration 
product manager at Metrohm (Riverview, FL).

To make pH measurements on more samples, many 
users automate the process. “That just takes a sample 
changer with a pH instrument connected,” says 
Porter. “We have a few options there, including high-
throughput sampling that measures several hundred 
samples in series.”

The automation also extends to data handling. “pH 
meters are catching up with other devices,” says 
Porter. That includes making the meters connect to a 
laboratory information management system (LIMS) 
or computer in general instead of  writing down each 
result in a notebook. That takes a device with the right 
sort of  connectivity and software support.

According to Mari Lynne Gentry, marketing manager 
at Mettler Toledo (Columbus, OH), “pH meters now 
measure more than just pH. With multiparameter 
meters, multiple measurements can be made, including 
conductivity, ion concentration, dissolved oxygen, 
biochemical oxygen demand, oxygen reduction 
potential, total dissolved solids, salinity, resistivity, and 
temperature.” She adds that even portable meters can 
now make multiple measurements.

Despite adding so many capabilities, today’s meters can 
be easier to use. For example, Gentry described Mettler 
Toledo’s One Click concept by saying, “With a single 
click, you can start a sequence of  analysis steps with 
fixed preset parameters.”

Features to find

In the Department of  Chemistry and Chemical 
Biology at McMaster University in Hamilton, Ontario, 
Canada, undergraduate technician Trisha Martin says, 

“I am part of  the undergraduate program, and we 
look for meters that are easy to use without a lot of  
buttons, menus, or options.” She adds, “We also look for 
universal connections on the back so that we are not 
limited in the electrodes that we can buy, and the newer 
features of  a USB to store the data are a nice feature 
for the students as they will have ‘backup’ data.” In the 
future, she’d like to see a pH meter with “an arm that 
can be stored easily.”

In the School of  Chemistry at the University of  New 
South Wales in Sydney, Australia, first-year laboratory 
coordinator Ron Haines looks for pH meters that 
provide a “large display, ease of  use, and robust design, 
especially for the electrode.” He adds that he “would 
love to see a ‘student mode’ button that disables all 
other controls.”

Other users need different features. An as example, 
Porter says, “Look for a meter than offers flexibility 
with buffers, being able to use multiple kinds.” He adds, 
“Make sure the device has a buffer table with it.”

Gentry adds that a meter should provide good 
laboratory practice (GLP) “compliance, including 
user management, printing and data storage options, 
regulatory support,” and equipment qualification.

For the best return, scientists want flexibility. For that, 
says Porter, “Look at expandability.” He adds, “I was a 
lab manager for six years, and I always considered the 
ability to put a sample changer on a device.”

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

MAKING MORE MEASUREMENTS AND  
AUTOMATING COLLECTION AND ANALYSIS
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PRODUCT FOCUS: CENTRIFUGES

by Mike May, PhD

Today’s centrifuges are more sophisticated than 
ever. Consequently, customers can find platforms 
that fit right into today’s wide range of  centrifuge 

applications. In fact, Nick Horsley, general manager at 
Hettich Instruments in Beverly, Massachusetts, says, 
“Centrifuge accessories have become very important.” Those 
accessories can help a lab select a system that can multitask.

Many centrifuge customers want the capability of  
processing more samples in less space. Peter Will, 
centrifuge product manager at Labnet International—a 
part of  Corning Life Sciences located in Edison, New 
Jersey—explains: “Customers are asking us to keep the 
footprint of  centrifuges small but increase the capacity, 
by redesigning rotors to accommodate more tubes.” In 
many cases, that spawns advances in benchtop devices. 
“Many people want the capacity of  a floor-model unit 
of  the past but in a benchtop style,” says Will.

Some companies even use sophisticated technology 
to provide advanced capabilities in centrifuges. For 
example, Horsley says, “Enhanced computer-aided 
design helps us to maximize the volumes.”

Beyond making centrifuges smaller in size while 
providing as much room as possible for samples, a new 
centrifuge might also improve the overall laboratory 
environment. As an example, Horsley says, “We try to 
make a centrifuge quieter by using new materials.” He 
adds that this can come from “designing the device in a 
way that makes air flow through more quietly.”

A modern centrifuge might also make better use 
of  energy. As Horsley says, “We’re trying to make 
centrifuges a lot greener. If  we can use materials that 
are lighter and stronger then we can accelerate quicker, 
and use less energy to drive the rotor.”

Crucial features

Flexibility also comes with some new devices. “Lots of  
users want a centrifuge design that lets them quickly 
take a rotor off  and quickly put it back on,” says Will.

In buying a new centrifuge, Will encourages buyers to 
know what they’ll be spinning, what tube sizes they’ll 
need, what G force for spinning and so on. For example, 
Will asks: “Do you need an aerosol-tight lid?”

Also, to get the most from an investment, a buyer 
might add capacity in the calculation. “Customers 
don’t always look at the cost per how many tubes in a 
given run,” Will says, “but that can help in platform 
comparisons.”

Perhaps more than anything, a centrifuge needs to be 
safe. Horsley says, “One of  the cardinal rules is that 
a user cannot open the lid during operation, but that 
can still happen on some brands and some of  the older 
units in the field.”

Safety in a centrifuge also involves containment. “If  
something breaks inside,” says Horsley, “it has to 
be contained. So centrifuges must be crash tested.” 
Consequently, he says, “We double up on things to 
make sure that if  one fails the other doesn’t.”

These features—from space and energy efficiency 
to ease of  use and safety testing—make modern 
centrifuges more advanced than ever. Upgrading to a 
new one can help researchers get more work done and 
in a safer environment.

Mike May is a freelance writer and editor living in Ohio. You 
may reach him at mike@techtyper.com.
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PRODUCT FOCUS: HPLC COLUMNS

by Angelo DePalma, PhD

As leading instrument and column makers 
continue to innovate, legacy methods, 
particularly in highly regulated pharmaceutical 

and environmental industries, continue to nudge 
the state of  the art toward greater robustness and 
familiarity and away from the cutting edge. 

Standards-setting organizations such as the U.S. 
Environmental Protection Agency and the U.S. 
Pharmacopoeia (USP) institute change cautiously. For 
example, USP’s initiative to modernize pharmaceutical 
monographs, which include many HPLC methods, 
relies heavily on tried-and-true column and LC 
platforms, but these don’t work as well as they might 
with today’s products.

Many monographs specify C18 columns, a highly 
hydrophobic phase that was the only game in town 
when the methods were written years ago. C18 still 
works for older drugs but not with newer molecules, 
some of  which are highly polar. Ion-pairing reagents 
improve resolution and sensitivity, but they are 
incompatible with mass detectors. That is why USP has 
recruited major industrial collaborators to invent newer 
methods that provide the required degree of  sensitivity 
without compromising robustness.

No individual column technology will emerge 
victorious. It appears that switching to a more sensitive 
stationary phase, such as HILIC or monoliths, or a 
smaller particle size will be sufficient to modernize 
monograph methods. But routine migration to UHPLC 
will probably not occur, at least for a while.

Lab Manager will continue to follow this story from the 
perspectives of  both columns and instrumentation.

Transferring methods to prep LC

A good deal of  technical writing still centers on 
transferring analytical methods from conventional HPLC 
to UHPLC. The sticking points—high pressures and small 
particle sizes—are very real issues with chromatographers, 
particularly those who rely on legacy methods. 

Today, thanks to the efforts of  major instrument 
companies, a good process development scientist can 
overcome most of  the hurdles and devise a robust 
UHPLC method. But what about the ultimate column 
scale-up, from analytical to preparative?

Much less is known about scaling up to prep work, 
says Helmut Schulenberg-Schell, director of  business 
development, liquid phase separations at Agilent 
Technologies (Waldbron, Germany). 

Despite traditionally long development times, 
preparative LC is replacing flash chromatography as the 
go-to method for purifying research-stage materials in 
milligram to low-gram quantities. Flash columns require 
a mini development program, which synthetic chemists 
don’t have the time to carry out, and purity is rarely as 
high as with HPLC. Moreover, knowledge from dozens 
of  analytical runs does not transfer to flash columns. 

“After analyzing samples at the resolution that 
analytical HPLC provides, you’d like to convey that 
separation efficiency into purification. Flash does not 
allow you to do that,” says Schulenberg-Schell.

In December 2013, Agilent introduced the 1260 
Infinity Automated Purification System, which 
automates scaling from analytical to preparative LC 
columns. The operator need only select a column from 
the analytical LC/MS run, and software automatically 
sets prep conditions, including gradients. 

The system “industrializes” compound purification, says 
Schulenberg-Schell. “It’s a more rational approach.” 
From a management perspective, it also allows 
specialist chromatography groups to focus on more 
pressing, scientifically-challenging projects. 

Combining stationary phase ideas …

We tend to think of  sub-two-micron particles and 
superficially porous technologies as either-or: the former for 
high-pressure UHPLC systems, the latter for labs that desire 
UHPLC performance at HPLC back-pressures. No longer.

Phenomenex (Torrance, CA) has produced superficially 
porous Kinetix® “core shell” columns incorporating 

TORN TWIXT TRADITION AND INNOVATION
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PRODUCT FOCUS: HPLC COLUMNS

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

1.7-micron particles—the best of  both worlds. Michael 
McGinley, senior product manager for bioseparations, 
explains that for a given particle size, fused core will 
always provide up to 35 percent higher performance 
than conventional sub-two-micron columns. A typical 
UHPLC system, for example, has 250,000 theoretical 
plates per meter, which is achievable with 2.6-micron 
core-shell columns. Phenomenex’s 1.3-micron product 
achieves more than 400,000 plates per meter.

“We’ve continued to take column evolution further, 
especially as more folks adapt UHPLC in labs as they 
retire older HPLC systems,” McGinley says. “Core-
shell columns are higher-performing than fully porous 
particles regardless of  particle size.” 

Innovation is ongoing even within the world of  
superficially porous materials. Supelco, Advanced 
Materials Technology (of  Fused Core™ fame), and others 
have introduced stationary phases with varying shell-
to-core thicknesses and different pore size diameters for 
macromolecule separations. “Companies are developing 
materials that operate across all pressure regiments and in 
some cases focus more on longer columns to optimize peak 
capacity and counts instead of  speed,” McGinnis says. 

…Down to the chemistry

Mixed-mode chromatography, where a single resin 
incorporates two separation modes, is better known in 
large-scale preparative chromatography than in HPLC. 
That is beginning to change as scientists from Thermo 
Fisher Scientific (Sunnyvale, CA) look more deeply into 
the technique for analytical LC.

“Mixed mode has been around for thirty years,” says 
Thermo scientist Xiaodong Liu, PhD. “Only in the past 
ten years has mixed mode been revived.” Liu attributes 
slow acceptance to the familiarity and ease of  use for 
reverse phase and the perception that mixed mode is 
difficult due to the extra separation mode and all its 
mobile phase implications.

Yet as noted above, modern chemistry increasingly finds 
reverse-phase C18 (and related) columns to be inadequate. 
Reverse phase is incompatible with many aqueous mobile 

phases and has limited selectivity. Similarly, hydrophobic 
interaction columns suffer from solubility and matrix effects.

Mixed mode allows development scientists to fine-tune 
affinities based on pH and ionic strength. Changing the 
aqueous-organic buffer ratio slightly, as little as from 80:20 
to 60:40, can reverse the selectivity of  certain compounds. 

Mixed mode’s lack of  familiarity practically guarantees 
method development times that many companies cannot 
tolerate. Labs often prefer an adequate, out-of-the-box 
separation to a superior one that takes weeks to invent. 
“We realize that reverse phase is the workhorse column in 
LC today,” Liu admits.

Liu is instead working with the U.S. Environmental 
Protection Agency on revising methods for drinking water 
that remain problematic for conventional HPLC—for 
example, glycans, surfactants, and drinking water analysis.

“We’re not trying to replace reverse phase,” Liu says. 
“Rather, we are trying to address important applications 
where mixed mode has something unique to offer.”

Angelo DePalma is a freelance writer living in Newton, NJ. You 
can reach him at angelo@adepalma.com.
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PRODUCT FOCUS: WATER PURIFICATION SYSTEMS

by Angelo DePalma, PhD

Water quality affects almost every 
result a laboratory generates. While 
lab workers tend to treat water as 

just another utility, lab managers often over-
specify water quality.

“Laboratories typically use pure or ultrapure 
water, but more pure isn’t always better,” says 
Frank Firicano, division manager at Aries Filter 
Works (West Berlin, NJ). Aries, a division of  
filtration media manufacturer ResinTech, turns 
ion exchange and activated carbon media into 
point-of-use products. 

Because of  operating costs and maintenance, 
operating with ultrapure water may sometimes 
be overkill. Firicano cautions customers 
who want their water systems to serve every 
conceivable situation, “You pay for that.”

Monitoring water for very high purity also 
entails costs. The most common in-line 
techniques are resistivity and conductivity, 
which quantify ions. Other tests include total 
organic carbon and bacterial load. Checking 
for bacteria is time-consuming and involves 
culturing the organisms, which takes days. 
For the most part, lab water quality is built in 
through the use of  filtration and ion exchange 
technologies that are known to remove 
contaminants to specified levels.

The other knock on ultrapure water, according 
to Firicano, is its aggressiveness in removing 
ions from surfaces they encounter. “Ultrapure 
water can damage equipment, when all you 
might need is water that will not scale or 
interfere with your process.”

For situations where ultrapure water is 
required—HPLC, for example—Firicano 
cautions on water transfers, a source of  
contamination from atmosphere, containers, and 
tubing. Ultrapure water is usually generated at 
the point of  use to avoid these issues.

Remote dispensing

But not always.

Julie Foster, global product manager at Thermo 
Fisher Scientific (Asheville, NC) notes a strong 
preference for remote dispensing, an approach that 
purifies water some distance from the point of  use. 
The principal drivers for remote dispensing are 
space savings and a desire to create a distributed 
water generation network within a lab.

Last year Thermo launched a water purification 
upgrade, Genpure X-CAD+, which with a 
remote dispenser provides flexible water delivery 
within about a ten-foot radius of  the purification 
system. All key purity parameters are displayed 
on both the main and remote units.

“Our customers hang the remote dispensers on 
walls or under benches, out of  sight,” Foster 
tells Lab Manager. 

Transportation is known to degrade type 1 
water. For remote dispensing systems, any 
quality falloff  is tightly controlled. Materials 
of  construction for remote units and hoses 
are identical to those in the water generator. 
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“Because of  operating costs  
and maintenance, operating 
with ultrapure water may  
sometimes be overkill.”
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Moreover, distance from the mother unit is 
restricted in the Thermo system to three meters. 
“There’s a set length that we think is safe,” Foster 
says. “Tubing and electrical components are cut 
to that length, and we don’t supply anything 
longer.” 

Type 1 systems also incorporate a recirculation 
loop to maintain quality. Type 2 and reverse 
osmosis systems, for less critical applications, 
do not employ recirculation. Users can expect 
a resistivity of  18.2 MΩ-cm from remote 
dispensing systems—as good as it gets.

Remote dispensing changes how water is 
generated, distributed, and used within a 
lab. Since one generator can serve multiple 
dispensing units, the nine-meter reach covers 
an area of  roughly 80 square feet. That, and the 
potential for installing multiple central units, 
means that workers are rarely more than a few 
steps away from high-quality water. 

Avoiding cartridge issues

At one time manufacturers of  pure water systems 
kept tight control over maintenance and cartridge 
replacement. Some would not allow labs to 
swap out their disposables, for example. That 
has changed. Vendors still prefer labs use their 
replacement cartridges (the razor blade business 
model, if  you will), but they now encourage lab 
workers to do it themselves. 

Foster discourages labs from acquiring third-
party cartridges, however, because of  quality and 
consistency issues. “There’s IP around cartridges, 
but that doesn’t mean there aren’t copies out 
there,” she says. Knockoff  cartridges may work, 
but their use hinders troubleshooting if  problems 
arise. “And in some instances, they may void the 
original warranty.”

Angelo DePalma is a freelance writer living in Newton, 
NJ. You can reach him at angelo@adepalma.com.
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A s lab manager at the University of  Pittsburgh 
Drug Discovery Institute (UPDDI), Celeste 
Reese and her team use high-content imaging 

strategies and work with many other labs both within 
the university and outside the university on a wide 
range of  projects. 

“We try to use new 
technologies and approaches 
and quantitative systems 
pharmacology (QSP) to 
complement the traditional 
drug discovery strategies 
that are used by the large 
pharmacy companies,” she 
explains, adding that, on average, they have seven to ten 
active projects going on at any given time. “Right now 
we have a metastatic breast cancer program, a head and 
neck cancer project, and a Huntington’s disease project. 
We do some zebra fish modeling, some development of  
novel HIV diagnostics, liver modeling, and a variety of  
other things.”

Those projects take place in the institute’s 11,000 square 
feet of  space, which covers two floors of  the building 
the institute occupies and includes a large open lab on 
the top floor and an imaging lab, automation lab, and 
tissue culture facility on the floor below. Working in that 
space are 34 staff, including seven faculty, four graduate 

students, and five undergraduates, with the rest made up 
of  technical specialists, administrative staff, and Reese 
herself. As in many other labs, staff  members have a 
wide range of  education levels—from high school for 
the undergrads all the way up to extensive post-doctoral 
experience for the faculty, Reese says, adding that staff  

receive quite a bit of  training 
when they begin.

“The university has a lot of  
training modules that we send 
people to for such things as 
chemical hygiene, safety, and 
blood-borne pathogens, even 
things like safe shipping,” she 

says. “Then there are modules like conflict of  interest 
training and research integrity training, which are also 
provided by the university. In-house, we train everyone 
on our equipment and on the procedures and protocols 
that we use within our institute.”

Training the grads and undergrads on those lab procedures 
is a big part of  Reese’s role as lab manager, a task that she 
considers one of  the highlights of  the position.

“I really like working with the graduate students who 
come into the lab,” Reese says. “They always have 
a fresh perspective and they’re always challenging 
established protocols. They’re fresh and enthusiastic.”

PERSPECTIVE ON: A DRUG DISCOVERY LAB

“Time management’s key when 
you’re trying to cover as many 
roles as it takes to do this job.”

FINDING 
CLINICALLY 
RELEVANT 
SOLUTIONS
HARD WORK, TEAMWORK, AND A WHOLE LOT OF 
MULTITASKING HELP THIS LAB OVERCOME A TOUGH 
ECONOMIC ENVIRONMENT  by Rachel Muenz
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It was a similar enthusiasm for science that led Reese 
to pursue the field in university, which led to a job 
in a pharmacology lab after graduation, getting her 
interested in the drug discovery field and—after 14 
years staying home to raise her children—eventually 
brought her to the UPDDI, where she has worked for 
the past eight years.

“I’ve always loved science in general but then after 
college I got the job in the pharmacology lab and I just 
really liked experimental design and problem solving 
and implementation—which eventually led into the lab 
management position,” says Reese, who has now been 
lab manager at the UPDDI for four years.

Because of  her enjoyment of  experimenting, along with 
her other management duties of  looking after supplies 
and equipment, Reese also likes to keep a hand in what’s 
going on in the lab.

“I keep an active role in at least one of  the research 
projects that we have going on,” she explains. “I find that 
that’s very helpful in the lab management area as well, 
because I see key things while I’m doing experiments 
that I normally wouldn’t see on a walkthrough.”

PERSPECTIVE ON: A DRUG DISCOVERY LAB

Blocking out the day
For Reese, scheduling chunks of  time for certain tasks 
is critical in ensuring she meets her goals for the day.

“Time management’s key when you’re trying to cover 
as many roles as it takes to do this job,” she says. “I try 
to keep the mornings for the lab management tasks and 
then the afternoons are usually taken up with meetings, 
experimental design and implementation, or data analysis.”

That means Reese’s mornings typically involve coming 
in, checking on what’s happening in the lab, looking 
after the ordering of  supplies for the week, and 

The Catalyst Express robot is used to load plates onto a  
high-content imaging platform. •   Liquid nitrogen cell bank. 
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attending to any equipment problems and emails. 
Along with meetings, her afternoons are usually 
taken up with running or designing experiments or 
analyzing data. Of  course, the rest of  the staff  have 
a variety of  different roles.

A few programs and regular inventory checks help 
keep everything organized.

“One of  the big tools we have is a purchasing 
program that we have developed in-house—an 
access program that we use and a similar one for 
equipment reservations and things like that,” Reese 
says. “We do a weekly inventory. We have two 
stockroom areas and we have two student workers 
who go out and stock all the individual work areas 
for people every day. And then we also have written 
protocols and established procedures for things 
like routine equipment maintenance and buffer 
preparations and such.”

She adds that the main challenge her lab faces is the 
same one that many other labs face—doing more 
with less in the current tough economic climate. For 
her lab, multitasking and teamwork are a big part of  
solving that issue.

“We just have really talented people here,” Reese 
says of  her staff. “Everybody takes on a variety of  
roles. Everybody pitches in with things like routine 
equipment maintenance and … rather than having 
one person in each job, everybody covers a variety 
of  tasks.” Because of  that strong teamwork, Reese 
finds she doesn’t need to do much to motivate 
members of  the lab.

“I don’t manage people—I just try to lead by 
example and try to take care of  any issues that 
come up promptly rather than put things off,” she 
explains. “Everybody’s pretty self-motivated and 
hardworking here.”

“I don’t manage people — I just try 
to lead by example and try to take 
care of any issues that come up 
promptly rather than put things off.”

http://www.bakerco.com


PERSPECTIVE ON: A DRUG DISCOVERY LAB

The tech side
Along with the aforementioned high-content imaging, 
Reese’s lab also uses automated liquid handling platforms, 
biosensors, microfluidics, and immunofluorescence and 
fluorescence microscopy, and they are starting to implement 
3D cell culture strategies to tackle their many projects.

“These fluorescent proteins react to the physiological 
changes in the cell in real time,” Reese says of  the lab’s work 
with biosensors. “And [with] microfluidics you actually have 
a moving system. The system is more clinically relevant—
it’s a better model for the in vivo systems.”

By “clinically relevant” Reese says she basically means the 
center is trying to more closely model what is actually going 
on in the human body, rather than relying on traditional 2D 
cell culture models or high throughput methods. That focus 
on clinically relevant methods is a result of  big changes in 
the pharmaceutical industry in recent years.

“In the drug discovery field in general, big pharma has been 
using the mass-scale high throughput screening for a long 
time and of  course now we’re coming to the patent cliff  for 
a lot of  the pharmaceutical companies, when a lot of  their 
moneymakers are going off  patent,” Reese explains. “So 

here, we’re trying to move away from that high throughput 
screening toward a more high-content [screening] where 
we’re looking at more clinically relevant methods and QSP 
approaches for drug discovery.”

And the most interesting work the lab is doing right now?

“I would say the coolest thing we have going on is a liver 
microphysiology project,” Reese says. “We’re making a 
liver biomimetic, which will be integrated with other organ 
biomimetics to create a human-on-a-chip for use as a model 
for drug toxicity and other kinds of  organ analysis.”

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

An automated compound storage system is used to store the 
institute’s screening libraries.

The UPDDI has six separate tissue culture facilities equipped 
with biosafety cabinets, incubators, and microscopes.

TOP 5 INSTRUMENTS IN THE LAB:
• GE InCell6000 Imaging System
• Agilent (Velocity 11) Bravo Liquid Handling Platform
• Thermo Scientific Multidrop Combi Dispenser
• PerkinElmer EnVision 2103 Multilabel Plate Reader 
• Brooks (Matrical) Ministore Automated Compound Management System

PUMP UP YOUR LAB INSTRUMENTS 
with GHD Rotary Vane Pumps from ULVAC
Call 800-99ULVAC or email sales@us.ulvac.com for the pump 
that has it all:  clean, quiet, affordable, cool and compact – GHD.

ULVAC.com

http://www.ulvac.com
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W
hile fully manual operations can be built around mi-
croplate formats, doing anything substantive without a 
microplate reader is virtually impossible. Detection modes 
define the instrument’s experimental capabilities. 
Although plate readers have existed for 30 years, and 

their basic operation has not significantly changed, new 
applications have spawned dramatic technologic breakthroughs that allow sci-
entists to extract more data than ever from microplate experiments.
Microplate readers are long-lived and relatively maintenance-free. Lamps, 

which last approximately seven years with daily use, are the most vulnerable 
components. Many microplate readers use LED lamps instead of  the tradi-
tional tungsten lamps. LEDs are maintenance free, have significantly longer life 
than conventional lamps, and use less energy.
Still, users should consider a maintenance contract that supports the 

reader, liquid dispenser, robotics, other hardware components, and software. 
Third-party support and maintenance are available, but most labs take ad-
vantage of  their system creator’s expertise, which often extends to reagents 
and add-on components.

TECHNOLOGY DRIVERS
Tristana von Will, global product marketing manager at Harvard Bioscience 

(Cambridge, UK), notes the continuing tendency toward integrating readers 
into robotic systems. This is old news for fluorescence-based readers, but the 
influx of  relatively low-cost liquid handling workstations makes it attractive 
for absorbance readers and microplate washers as well. ELISA assays, von Will 
says, comprise approximately 90% of  applications for absorbance-based read-
ers in this context.
Companies are no longer forced to choose between million-dollar robotic 

systems and forgoing automation altogether. “The lower-end systems address a 
market segment that previously could not afford high-quality automation,” von 
Will says. “At the same time, system software has become user friendly and does 
not require a programmer or automation specialist.”
Whereas larger organizations with core robotics facilities and dedicated staff  

are capable of  adding a reader to an automated liquid handler, entry-level au-
tomation companies normally build readers into their ready-to-use systems. 
The emergence of  reliable, reproducible nanoliter dispensing has driven the 

adoption of  3,456-well microplates. “In the past, liquid handling wasn’t up to 

High Sensitivity ELISA Kit 
Amp'd ™ HSP70 / Enzo Life Sciences 
www.enzolifesciences.com

Spheroid Microplate / XFe96 
Seahorse Bioscience / www.seahorsebio.com

ESSENTIAL COMPONENTS OF MICROPLATE WORKFLOW 
by Angelo DePalma, PhD

INSIGHTS
ON MICROPLATE READERS

http://www.enzolifesciences.com
http://www.seahorsebio.com
http://www.labmanager.com
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the task,” says Eric Matthews, Midwest sales manager at 
BMG Labtech (Cary, NC). Readers were also primi-
tive at this well density. Older imaging-style readers 
provided a snapshot of  fluorescence or luminescence 
that resembled a signal map of  a microarray. But that 
approach lacks both the sensitivity demanded by to-
day’s assays and the speeds required to perform high-
throughput experiments. 
Very-high-density plates use a fraction of  the reagents 

and cells of  standard-density microplates. Now that nano-
liter dispensers are reliable and common, labs that adopt 
the 3,456-well format can save around 75% of  reagents 
and cells compared with those using 1,536-well plates, and 
95% compared with labs that use 384 wells. Higher den-
sity also reduces microplate consumption—by a factor of  
two from the 1,536 format and ten from 384 wells. Fewer 
plates mean less storage required, fewer manipulations, 

and more rapid results. For cell-based assays, culture time 
is shorter because cells need to grow for a shorter time to 
fill the smaller volume. Combined, these benefits result in 
lower overhead and operating costs.
High-density plates also create a need for faster reading, 

especially for two-wavelength assays like FRET (fluo-
rescence resonance energy transfer). Early readers took 
six or seven minutes to read a microplate; the wait time 
has now been reduced to less than a minute. But for most 
users, speed was secondary to sensitivity. “That is why in 
the past, nobody wowed buyers by reading plates 
faster than their competitors did,” Matthews says. 
“But now that users are reading 3,456 wells on 
one plate, they don’t want to wait fifteen minutes 
for a read. So now speed matters once again.”
A related trend is the migration of  assays for 

proteins and nucleic acids from spectrophotom-
eters to microvolume microplates. Ninety-six-
well plates have a working volume of  approxi-
mately 300 microliters per well; microvolume 
plate assays are in the 1-to-2-microliter range. 
For proteins and DNA, the assay consists of  a 
direct ultraviolet measurement with no added 
reagents. Peak absorbance for DNA is 260 nm, 
while protein tops out at 280 nm. Direct UV 

assays provide concentration of  either nucleic acid 
or protein, as well as protein contamination in DNA 
samples and vice versa.
“These assays previously ran individually,  

in cuvettes, inside spectrophotometers,” von Will ex-
plains. “In microvolume format you can read forty-eight 
samples at once and preserve precious sample.”

MULTI-MODE READERS
Given the proliferation of  assays based on lumines-

cence, fluorescence, and absorbance, and the diversity 
of  biology workflows, lab managers increasingly specify 
multi-mode microplate readers capable of  all three 
read modes. “Enhanced capability and flexibility are big 
advantages, and labs don’t need to purchase three instru-
ments,” says Jeff  Franz, global product leader for Inte-
grated Solutions at Promega (Fitchburg, WI). “Future-
proofing instrumentation will become more important as 
laboratory resources become scarce.”
Users are also interested in advanced detection modes 

such as FRET and BRET (bioluminescence resonance 
energy transfer), which are based, respectively, on fluores-
cence and luminescence. Scientists use FRET and BRET 
assays to study molecular interactions. While FRET has 
become widely popular—most reader-enabled assays 
involve fluorescence—few commercial BRET assay kits 
exist. Promega, which specializes in luminescence readers, 
provides tools for constructing BRET assays, based on the 
company’s NanoLuc™ luciferase assay system. 
“The ability to multiplex standard assays with fluores-

cence and luminescence through a single reader allows 
scientists to extract more information than ever from a 
single well,” Franz says. 

INSIGHTS ON MICROPLATE READERS

Multi-Technology Microplate Reader 
 Mithras2 LB943 / BERTHOLD 
www.berthold.com

Multi-Mode Microplate Reader  
SpectraMax® i3 / Molecular Devices  
www.moleculardevices.com

“Doing anything substantive 
without a microplate reader 
is virtually impossible.”
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While pharmaceuticals and biotechnology are the main 
drivers for advanced assays and readers, the tools are in-
creasingly adopted by the basic sciences. Many academic 
labs, according to Franz, are now operating as contract 
research organizations for large pharmaceutical inter-
ests. Advanced assay techniques naturally spill over from 
contract work to basic research.
The drive behind multi-mode readers is a desire for orthog-

onality—two or more complementary signals or assay modes 
in one experiment. One example would be addressing a single 
target through a fluorescence assay followed by luminescence 
mode or alpha. “Each technology has its pluses, drawbacks, 
and rate of  false positives, which you can overcome by com-
bining different technologies,” says Volker Eckelt, portfolio 
manager at PerkinElmer (Hamburg, Germany). 
Orthogonal techniques may be employed in differ-

ent wells, or in the same well provided the assays are 
compatible. One same-well experiment might incorpo-
rate a label-free assay, which provides the integrated cell 
response, and alpha, which targets a specific pathway. 
This is the basis of  phenotypic cell-based assays involv-

ing primary cells (versus immortalized or cancer cells). 
Primary cells are more difficult to culture than cancer 
cells are, but they provide greater fidelity to actual tis-
sues and organisms. Plus, they take full advantage of  the 
capabilities of  multi-mode readers.
“You can run all these assays on one platform instead  

of  on multiple readers,” Eckelt says.

CELL-BASED ASSAYS
Cell-based assays have revolution-

ized how basic and industrial scientists 
test various stimuli—chemicals, drugs, 
pesticides, food ingredients, and others. 
Cells provide a biological context that 
in vitro assays (affinity, enzyme, ELISA, 
and others) lack. Improvements in vi-
sualizing events deep inside cells have, 
moreover, created demand for readers 
that not only acquire point signals but 
can image cellular events as well.
For example, BioTek’s latest reader, the 

Cytation™ 3, combines automated digital 
microscopy and conventional microplate 
detection. In conventional mode, the read-
er acquires whole-well signals. Micros-
copy enables visualization of  intracellular 
events through interaction with stimuli. 

“For scientists involved in cell-based assays, running 
simple assays that measure one molecule or event is not 
enough,” says Xavier Amouretti, manager for product 
marketing at BioTek Instruments (Winooski, VT). “Sci-
entists are increasingly interested in obtaining multiple 
signals from complex systems and matrices, to obtain as 
much information as possible from a single experiment.”
Microwell-based microscopy sounds straightforward, 

but like most advances it relies on enabling technologies 
that keep cells viable and in the appropriate physiologic 
state for meaningful, reproducible assays. Among these 
features are control of  temperature and vital gases such 
as oxygen and carbon dioxide, and automated plate shak-
ing to facilitate oxygenation. “Together, these capabili-
ties make readers cell friendly,” Amouretti says. “This 
is a very competitive market. You have to stay on top of  
what people are doing to remain competitive.”
The Cytation 3’s optical component (which was new 

for BioTek) and the operating software were developed 
in-house using proven industry 
components. The objectives come 
from Olympus and Zeiss, the filters 
are from Semrock, and the imag-
ing CCD chip is a well-known 
Sony component used extensively 
worldwide in instrumentation. “We 
didn’t need to reinvent the wheel,” 
Amouretti comments, “but the 
product development was com-
pletely homegrown.”
In February 2014, BioTek received 

Thermo Fisher Scientific’s Extraor-
dinary New Product Line award for 
the Cytation 3 at the Fisher Scien-
tific North America Sales Meeting 
in Denver, Colorado. 

INSIGHTS ON MICROPLATE READERS

Hybrid Multi-Mode Microplate Reader and 
Imaging System / Cytation™3 / BioTek  
www.biotek.com 

“Users should consider a 
maintenance contract that 
supports the reader, liquid 
dispenser, robotics, other 
hardware components,  
and software.”
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BIOLOGICAL RELEVANCE
“Cell-based assays have become indispensable in 

pharmaceuticals and biotechnology for their ability to 
deliver biologically relevant results,” adds Dr. Michael 
Fejtl, marketing manager for detection systems at Tecan 
(Groedig, Austria). “Investigators can collect information 
on drug interactions, including toxicity, very early in the 
discovery process. This helps companies identify optimal 
candidate molecules and avoid late-stage failures.”
Conventional cytotoxicity assays are based on endpoints: 

Cells grow in microwells and are treated, and the reader 
provides a result after a specified time period. But these 
assays provide only a single time point. “Looking more 
closely at drug interactions—for example, mode of  ac-
tion—is only possible with live kinetic assays,” Fejtl adds. 
In kinetic assays, readouts are taken at time points ranging 
from minutes to hours, depending on the time course of  

the effect. “This means the cellular environment must 
remain stable during the entire assay time,” says Fejtl.
One source of  anomalous results is inadequate or over-

zealous manual cell washing, which (according to Fejtl) 
can “wash away the result” by removing cells or reversing 
a binding event. He therefore recommends automated 
plate washing as part of  a plate reading system, to assure 
higher cell retention and viability. 
Manual addition of  growth media and feeds can result 

in similar issues related to cells receiving inadequate 
nutrition or growth environment.
In addition to keeping cells “happy,” readers must 

overcome cell growth anomalies to achieve a truly rep-
resentative reading from a cell-based assay. Readers that 
focus solely on the middle of  the well may miss inhomo-
geneities related to phenotypic distributions within wells 
or in cell growth patterns—for example, homogeneous 

clusters, 3D cultures, and non-homogeneous cultures 
such as normal and cancerous cells together. 
To overcome this problem, Tecan employs what it calls 

“optimum read function,” which is incorporated in the 
company’s Infinity® plate readers.
A typical fluorescence experiment involves pulsing the 

sample with up to thirty flashes of  light, and reading is 
done in the middle of  the well. Optimal Read uses the same 
thirty excitation flashes but distributes them in a pattern 
within the well such that all cells are read. This differs from 
simple well scanning, a technique that also patterns the well 
but uses a full thirty flashes for each location. “Those take a 
very long time to read, even for one well,” Fejtl notes. Op-
timal Read takes approximately the same time as a conven-
tional center-well read, but acquires the maximum amount 
of  data and provides superior well-to-well uniformity. 
Tecan is also one of  the first vendors of  lab automa-

tion to provide remote monitoring of  cell health during 
assays through a network, including through handheld 
devices. Remote control is not an option due to security 
considerations, but users can at least alert colleagues 
through conventional means to replace a gas tank, 
change plates, or manually pipet a reagent.

INSIGHTS ON MICROPLATE READERS

Microplate Reader / Infinite M1000 / Tecan / www.tecan.com

“Fewer plates mean less 
storage required, fewer 
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rapid results.”
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PURCHASE DECISIONS
Lab managers should consider the following when pur-

chasing a microplate reader:

• Number of  read modes. More is usually better, but 
real-world benefits depend on workflows, assay types, 
and the importance of  orthogonality. Generally, 
multi-mode readers provide greater flexibility. 

• Detector technology. Monochromator-based detec-
tion provides the ultimate in wavelength flexibility, 
enabling almost any light-based assay. Readers that use 
filters are fixed at specific wavelengths and are suitable 
for labs that perform a limited number of  tests and 
do not engage in assay development. Hybrid systems 
combine both technologies.

• Future-proofing. Labs that anticipate changing or add-
ing assays should consider the reader’s upgradability. 
Additional components should be readily available. A 
related factor is how the upgrade is accomplished—
whether on-site, user-based upgrades are preferred to 
those that require a service visit or sending the instru-
ment back to the vendor. 

• Out-of-the-box functionality. Consider readers that 
users can plug into automated microplate workflows 
without scheduling a service visit. On-site deploy-
ments reduce downtime and build confidence.

• Interoperability. How well does the reader fit into a 
workflow comprising of  components for multiple ven-
dors? Interoperability with a stacker or other simple 
robotics is a big plus, as it reduces user contact time. 

• Software. Microplate readers take hundreds or thou-
sands of  measurements—too many for the average 
PhD, much less a technician-level user. Data acquisi-
tion and analysis are therefore the heart and soul of  
microplate workflows. How easy is the software to use 
and adjust to different assays? Does it feature built-in 
protocols? How about data analysis and export format? 
Regulated industries should also consider data- and 
method-validation tools built into the software. 

• Training. If  training is required, will the vendor pro-
vide it at reasonable cost? Beware readers with arcane 
software or physical characteristics that require users 
to change their perspective or how they work. 

• Options. Gas control, barcode scanning, shaking, and 
injecting increase assay flexibility for labs that require 
these features.

• Readers are arguably the one constant in microplate 
workflows. “Research labs still manipulate and process 
plates manually,” says BioTek’s Xavier Amouretti. “But 
your plate reader will be automated. Reading is the 
only step you can’t do manually.”

THE EXPERTS CHIME IN
Tristana von Will advises purchasers to think hard 

about potential future needs. “They’re probably con-
ducting assays in spectrophotometers, which at some 
point might be converted to microplate format for the 
usual benefits,” she says. “Many assays traditionally run 
in cuvettes are quite easy to transfer into microplate 
format.” Reagent companies gladly provide information 
on the conversion.
Along with future assay needs, von Will suggests con-

sidering wavelength flexibility. Most microplate readers 
use filters to acquire discrete wavelengths for specific 
assays—for example, protein quantification or ELISA. 
Advanced systems use a monochromator that allows 

INSIGHTS ON MICROPLATE READERS

“Future-proofing 
instrumentation will 
become more important 
as laboratory resources 
become scarce.”

Multimode Detection Plate Reader System  
GloMax® Discover / Promega / www.promega.com

http://www.promega.com
http://www.labmanager.com


dialing in any wavelength. Monochromator-based 
systems will work with any assay within the lamp’s and 
reader’s ability to generate and detect. “Monochroma-
tors are more versatile and appropriate for labs that 
develop their own assays,” von Will says.
Another consideration is data analysis software. ELISA 

readouts, especially at high density, can be too complex 
for the typical technician to upload into a spreadsheet 
and calculate regressions. Instruments from Harvard, 
for example, come with data software that automatically 
retrieves readings and performs calculations.
Instrument purchasers often focus on specifications—

for example, dynamic range. That may be fine for some 
instruments, but it is not a suitable criterion for any 
device involved in microplate workflows. Promega’s Jeff  
Franz advises potential buyers to put instrumentation 
through its paces before buying. “Test it in an assay simi-
lar to what you run in your lab, with the same biological 
components,” he suggests.
A related consideration involves assays. Labs should 

ascertain that their proposed microplate reader purchase 
is compatible with assays from their preferred vendors. 
This is not an issue when both products are sourced 
from the same vendor—for example, Promega. Labs 
gain when a single vendor supports experimental assay 
designs, reagent kits, and instrumentation performance. 
 Franz suggests purchasing a long-term service contract. 

This may or may not include installation qualification 
or operation qualification for labs operating in regulated 
industries. Service contracts assure adherence to indus-
try standards for regular maintenance, result in minimal 
downtime, and allow lab managers to predict more ac-
curately the costs of  maintenance and repairs.

The emergence of  entry-level liquid handling systems 
has increased demand for must-have components such as 
plate readers and for other add-ons such as plate washers 
and shakers. “Labs we never would have expected to be 
open to automation are now interested in integrating a 
microplate reader with a liquid handler,” Franz explains. 
“Labs want their liquid handler and plate readers to talk 
to each other, so workers don’t need to redo plate maps 
or re-enter data.” 
With integration so vital to creating automated work-

flows, many component manufacturers participate in 
SiLA (Standardization in Lab Automation), an organiza-
tion that promotes instrument interoperability. Promega 
has recently introduced a multi-mode reader that is 
SiLA-compatible and that operates with other vendors’ 
stackers, liquid handlers, and robotics.

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

ANALYTICAL Gas Chromatograph 
Series 8100
• Broad, flexible platform allows for custom,  

application-specific system configurations for research, 
industrial, laboratory, academic, and QA/QC environments

• Accommodates up to two independently controlled  
detectors that can be operated either individually, in  
series, or in parallel depending on the ordered configuration

• Features an ambient plus 5°C to 450°C operating temperature, independently programmed 
and controlled temperatures at multiple locations and more

GOW-MAC www.gow-mac.com

UHPLC Autosampler
1290 Infinity Multisampler
Booth 1400
Booth 3414

• Provides newly optimized, scalable throughput  
capacity that can process several thousand samples

• Fits within the standard Agilent LC-stack-footprint  
to minimize required lab space

• Offers a short injection cycle time, low  
carryover, and best-in-class cooling performance

• New software features improve workflow efficiency  
and enable easy data-entry of large sample sets

 Agilent www.agilent.com

2.7 Micron HPLC Columns
CORTECS
BOOTH 1117
BOOTH 621 

• Designed for analytical scientists who 
need to maximize performance on their 
existing LC systems

• Run at lower pressures while delivering 
high efficiencies

• Gives the scientist the flexibility to use 
longer column lengths to improve resolution  
or higher flow rates to speed instrument analysis times and increase throughput

• Available in C18+, C18, and HILIC chemistries
 Waters www.waters.com

High-Resolution X-Ray Nanotomograph
SkyScan™ 2211
Booth 600 and 601 
Booth 1576 (Bruker Daltonics)

• Capable of non-destructive scanning and 3D reconstruction 
of internal microstructures of large objects, as well as 
providing submicron resolution for small samples

• Opens unique possibilities for 3D imaging and exact 
modeling of materials in a number of applications, 
such as oil and gas exploration, composite materials, 
fuel cells, and electronic assemblies

• Allows for the scanning of larger objects up to 200mm in diameter
 Bruker www.bruker.com

This month we highlight companies who will be exhibiting at the American Association for Clinical Chemistry’s Annual Meeting & Clinical 
Lab Expo (AACC 2014) and the 248th American Chemical Society National Meeting & Exposition (ACS 2014). AACC 2014 will run 
July 27-31 at McCormick Place in Chicago, Illinois, while ACS 2014 takes place August 10-14 in San Francisco, California’s Moscone Center. Remember 
that the products shown here may not be at these shows, but the highlighted companies will be on hand to answer any questions you might have.

UV Dissolution System
Cary 8454
Booth 1400 
Booth 3414 

• Incorporates new Cary 8454 UV-Vis  
Spectrophotometer technology

• Enables researchers to sample the entire UV  
spectrum for fast, efficient diode array analysis

• Available in several scalable solutions to support  
both online and offline dissolution analysis

• Uses Agilent’s UV-ChemStation Dissolution Software,  
which seamlessly integrates with OpenLAB ECM

 Agilent www.agilent.com

Fittings for UHPLC and HPLC 
Tri-Fitt
• Designed for very high pressure UHPLC and HPLC 

applications that require no leaks at pressures at  
or above 20,000psi

• Fittings kit is designed with three separate parts  
that include a black carbon-PEEK ferrule, a stainless 
steel triangular ferrule and a stainless steel nut

• Each kit contains all three parts, is moderately  
priced and comes in packages of 10 complete kits

JM Science www.jmscience.com

http://www.gow-mac.com
http://www.agilent.com
http://www.jmscience.com
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Automated Sample Delivery System
Zetasizer NanoSampler
Booth 316 

• Designed for the Zetasizer Nano system for nanoparticle and colloid characterization
• Delivers precise and reproducible automated sample loading,  

and accommodates up to 96 sample vials
• Enables unattended operation of the Zetasizer  

Nano, to maximize analytical productivity
• Especially suitable for laboratories where  

reproducibility is critical and where  
multivariate studies are routine

 Malvern Instruments www.malvern.com

TECHNOLOGY NEWS

Configurable Laboratory  
Casework Platform 
Panorama
• Available in wall, peninsula, island and table  

selections with the option of inset and overlay  
drawer and door combinations, wood or steel  
fronts and fixed, suspended or mobile configurations

• Field convertible, allowing for external changes in color or materials, as well as internal 
reconfigurations of drawers, doors and shelves

• Virtually eliminates reconstruction costs and expensive laboratory downtime

Hamilton Scientific www.hamiltonscientific.com

EMCCD and Scientific CMOS Cameras
EFiS, AToR, and iRiS
Booth 1311 

• The EFiS is a scientific frame transfer EMCCD camera with  
a 1004x1002 sensor size enabling optimum data resolution

• The AToR is a scientific interline EMCCD camera with  
a sensor size of 658x496 pixels

• The iRiS is a 4.2 megapixel scientific CMOS camera with  
a 2048x2048 sensor size that enables a large field of 
view and excellent image resolution

 HORIBA Scientific www.horiba.com/scientific

BASIC LAB

Tabletop Precision Balance
Alliance/Ohaus Adventurer Pro

Booth 4473 (Ohaus)
• Features an easy to use 4-button keypad with 

dedicated YES, NO, BACK, and EXIT functions to 
simplify menu navigation and set-up

• Also includes an integral weigh-below hook for 
density determination or calculating specific gravity

• Especially suited to blending ingredients
• Also features a bright, backlit 2-line alphanumeric 

LCD and accommodates multiple weighing units
 Alliance Scale/Ohaus www.alliancescale.com 

www.ohaus.com 

Compact Pump 
Masterflex L/S
• Includes Miniflex pump head and  

drive for a complete system
• Created for transferring, sampling,  

or filling applications in laboratories  
and research settings

• Pump system delivers repeatable low flow rates with flow  
ranges of 1.8 to 220 mL/min (depending on the model and tubing size selected)

• Operates with continuous tubing to save costs 

Cole-Parmer www.coleparmer.com

Sample Holder for In Situ TEM 
NanoEx™-i/v
• For atomic-resolution imaging at elevated temperatures and applied electrical bias
• New solution can be integrated with FEI’s transmission electron microscopes (TEMs) to observe 

the effects of heating and electrical bias on nano-
structured materials during in situ experiments

• Optimized to accept a variety of sample geometries, 
from nanoparticles to thin FIB-prepared lamellae

FEI www.fei.com

Wide Format General Labeling Solution 
PEARLabel® 400iXL
• Pairs the new PEARLabel® 400iXL Energy Star-

certified, wide-format thermal transfer printer with 
powerful new PC software for laboratory, industrial 
and safety labeling, wide heat shrink tube markers, 
custom and compliant pipe markers, tags and more

• Can print one-, two- and four-inch wide all-weather 
labels and pipe markers up to 90” long plus die-cut label formats

K-Sun www.ksun.com

High Performance Fume Hood 
Protector XStream
• Performs very well at low air volumes
• Doesn’t rely on restricted sash openings, airflow sensors and 

electronic control, mechanical components or additional fans
• Uses patented features that work together to significantly reduce 

the concentrations of contaminants in areas behind the sash 
opening and near the user’s breathing zone

• Operating the Protector XStream at 60 fpm consumes only 690 CFM

Labconco www.labconco.com

http://www.alliancescale.com
http://www.ohaus.com
http://www.horiba.com/scientific
http://www.ksun.com
http://www.coleparmer.com
http://www.labconco.com
http://www.fei.com
http://www.hamiltonscientific.com
http://www.malvern.com
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Centrifugal Pump 
MICROPUMP CA Series
• Suited to high-flow, liquid handling applications where 

magnetic drive, leak free pumping will be appreciated
• Can be easily incorporated into the designs of many 

systems  and provide  flow rates to 25 lit/min and 
differential heads up to 14 meters with maximum rated 
system pressures of 13.8 bar (200 psi)

Michael Smith Engineers www.michael-smith-engineers.co.uk

Thermocouple Probes 
M12LCP
• Include high temperature M12 molded connectors and are available in standard and metric sizes
• Features type J, K, T, E thermocouple calibrations, single and dual element configurations, 

ungrounded junctions and a -50 to 260 degrees Celsius (-58 to 500 degrees Fahrenheit 
connector temperature range

• Sensor can be used as-is or mounted into user’s process with compression fittings

Omega www.omega.com

High Precision Microscope Stages 
HLD117 Series
• Feature linear motor technology
• Provide high repeatability of 0.15μm, 

scanning speeds of up to 300mm per  
second and low velocity ripple even at  
speeds down to one micron per second

• Low profile, flat top design and ultra-quiet  
operation make the stage especially well-suited for high  
end OEM and end user applications where performance matters most

Prior Scientific www.prior.com

High Energy Ball Mill 
Emax
• Unique combination of high friction and impact 

results in extremely fine particles within the  
shortest amount of time

• Features an unrivaled speed of 2000 min-1  
and the optimized jar design

• Thanks to the mill’s cooling system with water, 
the high energy input is effectively used for the 
grinding process without overheating the sample

Retsch www.retsch.com

Research Stereo Microscopes
SMZ1270 and SMZ800N

Booth 4064
• New systems feature an expanded zoom ratio, enhanced  

ease of operation, and excellent optical performance
• Offer excellent chromatic aberration correction for 

brighter, sharper images across a large field of  
view, and best-in-class zoom ratio ideal for use  
across a wide range of applications

• A variety of accessories is available
 Nikon Instruments www.nikoninstruments.com

PRETTY PIPETTES
NEW SKINS GIVE RESEARCHERS A CHANCE TO BRING

SOME COLOR TO THEIR PIPETTING TASKS
Booth 814 & 815 
Booth 1221 

No, this is not one of our fake ads—Thermo Fisher 
Scientific has actually launched a line of pipette skins 
that can be customized for any Thermo Scientific F1-
ClipTip or Finnpipette F1 manual pipetting system 
so that researchers can show off their personalities 
while pipetting away at the bench. The skins allow lab 
professionals to add style and color to their sample 
preparation routines and were showcased in May during 
the 114th General Meeting of the American Society for 
Microbiology in Boston.
“From the day a scientist enters the lab, the pipette becomes 
their personal tool they use throughout the day, similar to 
the stethoscope for a doctor or a set of knives for a chef,” 
said Raymond Mercier, business director of liquid transfer at Thermo Fisher Scientific. 
“Just as we use wallpaper and cool covers to personalize our smartphones and tablets, 
we can now offer these capabilities for pipettes. With our new MyPipette Skins, we are 
enabling researchers to personalize these daily tools with a protective skin that gives 
them a way to add some fun and expression to their daily work in the lab.”
The UV-protected, fade-resistant skins are easy to apply, clean and remove, so if 
researchers get tired of their initial choice of design, they can easily change to another 
of the thousands available.

For more information, visit http://www.thermoscientific.com/content/
dam/tfs/LPG/LCD/LCD%20Marketing%20Material/NEW-MyPipette-
Skins-Promotion-NA.pdf 

PRODUCT SPOTLIGHT

Economical Immersion Circulator 
LX
• Suited for basic liquid heating applications  

in baths as large as 20 liters
• Combines simple, intuitive operation with a  

large digital display to deliver convenient temperature  
control for a variety of day-to-day laboratory applications

• Features a temperature range of ambient +10° to 98°C  
and ±0.07°C temperature stability

PolyScience www.polyscience.com

http://www.michael-smith-engineers.co.uk
http://www.omega.com
http://www.nikoninstruments.com
http://www.polyscience.com
http://www.thermoscientific.com/content/dam/tfs/LPG/LCD/LCD%2520Marketing%2520Material/New-MyPipette-Skins-Promotion-NA.Pdf
http://www.prior.com
http://www.retsch.com
http://www.labmanager.com
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Chromatography Data System Software
OpenLAB CDS A.02.01
Booth 1400
Booth 3414 

• Features exclusive benefits for chemical, petrochemical, high-throughput and regulated laboratories
• Provides new data acquisition, data analysis, reporting, secure storage and e-Familiarization capabili-

ties that increase laboratory productivity and lower costs in all chromatography laboratories
• A software maintenance agreement entitles all customers to these enhancements at no additional cost
• Sample Scheduler now available for OpenLAB
 Agilent www.agilent.com

INFORMATICS

Lab Bench 
Cornerstone®

• Features a maximum load capacity of 1500 lbs, and  
a leg design that allows for greater strength and stability

• Table is height-adjustable in one inch increments  
from 24.75”to 37.75”, making these tables suitable  
for seated or standing applications

• Utilizes all Sovella® standard accessories and allows  
for easy attachment of Sovella® Drawer Units 26, 35, 38, and 45 

Sovella USA www.sovella.us

Range of Gas Regulators 
High Purity and Instrumentation (HP&I)
• Includes general purpose to corrosive and toxic grade 6.0 gas solutions
• Also includes specialty, high purity and  

laboratory gas regulators
• Features aesthetic and ergonomic designs, coupled  

with improved snap-on tamper-proof gauges
• Engineered to meet the most stringent  

requirements necessary for global acceptance

Victor  http://victortechnologies.com/victor

Peltier Temperature-Controlled  
Polarimeters 
Bellingham + Stanley ADP600
• Available as single, dual and multiple wavelength 

derivatives covering the visible spectrum
• Also feature measurement in the highly  

sensitive ultra-violet region
• Include a full color high definition touchscreen 

graphical user interface and simple menu structure for easy operation
• Have an extensive interfacing capability and may be configured to operate in secure environments 

Xylem www.xylemanalytics.com

Refrigerated Small Benchtop Centrifuge
Sorvall™ ST 8
Booth 814 & 815 
Booth 1221

• Allows scientists to process samples at high speeds and high throughput
• Features technologies, such as Thermo Scientific Auto-Lock rotor exchange and Thermo Scientific 

ClickSeal biocontainment lids, to achieve reliable, consistent results safely and efficiently
• Refrigeration system allows for a 

temperature range of -10°C to -40°C
• Allows for application flexibility  

with 13 rotor systems
 
Thermo Fisher Scientific www.thermoscientific.com

Upright System 
Resolution™
• Allows for easy adjustability of an endless array of 

accessories, including shelves, bin rails, cabinets, etc., 
along the height of the upright

• Cable channels built into the system allow for easy 
access to power, gas or data ports and can be easily 
connected to overhead service carriers

• Chase size provides ample space for utilities without 
wasting table top space

Sovella USA www.sovella.us

Multi-Channel Temperature Recorder 
MCR-4TC
• Runs on two AA alkaline batteries and supports  

thermocouple types K, J, T, S, and R
• Up to 4 units can be coupled together, making it possible  

to simultaneously measure and record up to 16 channels
• Capable of 4-channel measurements and recording  

with a single unit
• Features a wide measurement range:  

-270°C to 1760°C (Operates in °C or °F)

TandD www.tandd.com

New Scheduler Module for LIMS 
Matrix Gemini
• The new, revised Matrix Scheduler runs as a “service” so that 

even if a user logs off their PC the schedule is still executed
• Allows the scheduling of user-defined tasks based on specific 

dates or dates built from the classifiers of years, months, 
weeks, days and times

• Matrix Scheduler comprises three parts: new workflow, a 
separate Matrix TaskLauncher, and the actual task libraries

Autoscribe www.autoscribe.co.uk

http://www.sovella.us
http://victortechnologies.com/victor
http://www.sovella.us
http://www.xlyemanalytics.com
http://www.tandd.com
http://www.agilent.com
http://www.thermoscientific.com
http://www.autoscribe.co.uk
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Blood PCR Kit
SureDirect
Booth 1400 
Booth 3414 

• Designed for amplification of DNA directly from blood and blood derivatives, without the need for 
nucleic acid extraction and isolation

• Simplifies the DNA amplification workflow and decreases turn-around time by enabling PCR directly 
from fresh, frozen and dried blood, as well as plasma and serum from human and animal samples

 Agilent www.agilent.com

Automated Tube Handling Workstation
Decapping Microlab® STAR

Booth 339
• First fully automated tube tracking, decapping and 

recapping workstation to offer up to eight decapping 
modules for safe and secure sample preparation

• Also transports tubes, mixes liquids in tubes, 
pipettes, and tracks samples

• Although timing depends on pipetting volumes, the entire  
process of tube and cap handling can be accomplished within a few minutes

 Hamilton Company www.hamiltonrobotics.com

LIFE SCIENCE

LAB AUTOMATION

MODELING THE BIOSPHERE
NEW BRAND AIMS TO HELP SCIENCE-DRIVEN 
COMPANIES ENHANCE R&D, 
MANUFACTURING, AND MORE
Dassault Systèmes, a world leader in 3D design 
software, 3D digital mock up and product lifecycle 
management (PLM) solutions, recently announced the 
introduction of its newest brand, BIOVIA. The new brand 
combines Dassault’s own activities in BioIntelligence, 
its collaborative 3DEXPERIENCE technologies, and the 
leading life sciences and material sciences applications 
from the company’s recent acquisition of Accelrys. The 
newly acquired company’s solutions focus on biological, chemical and materials modeling 
and simulation, research and open collaborative discovery, enterprise laboratory and quality 
management, and process manufacturing intelligence.
BIOVIA is now the largest and deepest portfolio for the biological, chemical and material 
modeling, simulation and production domains. The brand will provide enterprise-wide 
scientific, biological, chemical and material experiences, with next-generation applications, 
services, and content access and delivery leveraging the 3DEXPERIENCE business platform.
The company added in a statement that its vision is “that BIOVIA will act as a 
disruptive catalyst to deliver virtual scientific universes capable of harmonizing 
products, nature and life.”
The integration of the company’s 3DEXPERIENCE platform with Accelrys’ suite of 
applications opens up an opportunity to support and develop systemic collaboration, 
project management, data and content reuse, traceability, and other processes, 
applications, and integrations that are critical to scientific industries.
“Our ambition is to provide industry and science the apps necessary to model the biosphere. 
BIOVIA brings an enterprise-wide, systemic collaborative approach to enable innovation 
for pharmaceutical, CPG and other process-based industries,” said Max Carnecchia, CEO of 
BIOVIA at Dassault Systèmes. “The sophisticated enterprise system of modeling, simulation, 
and laboratory and quality management enables innovation for almost every industry.”

For more information, visit http://www.3ds.com/biovia

PRODUCT SPOTLIGHT

Control Driver for Symbiosis™ Technology  
Clarity
• Allows software to control Spark Symbiosis™ Technology 

Components manufactured by Spark Holland BV. Symbiosis™
• All method parameters can be sent to the system directly 

from the computer, the sequence table can be planned 
and edited in the Clarity software, and the order of the 
individual cartridges is directed by Clarity

DataApex www.dataapex.com

Sample Processor for GC-MS Analysis 
OI Analytical 4100
• Processes soil and water samples for purge-and-trap GC-MS analysis of VOCs (volatile 

organic compounds) in drinking water, wastewater, soils, and sediments
• Automates the handling and processing of samples in 40mL VOA vials for  

purge-and-trap analysis of VOCs in accordance with U.S. EPA methods
• Processes up to 100 samples and operates with a single or dual  

OI Analytical Eclipse 4660 purge-and-trap instrument

Xylem www.xylemanalytics.com

Cytometry Software
Kaluza for Gallios

Booth 2812 
• Helps increase efficiency and performance  

in the cell characterization and analysis 
workflow of core research laboratories

• Easy to use so researchers at all levels  
of experience can learn the system quickly

• Includes novel functionalities, such as the ability to set up experimental protocols offline and a 
Gallios simulator, which facilitates instrument training without running live experiments

 Beckman Coulter www.beckmancoulter.com

Automated Vial Labeler 
Sci-Print VX2
• Labels microtubes, cryovials, and vacutainers ranging  

in size from 0.5 ml to 50 m
• Increases productivity and efficiency in the lab, giving  

users valuable walkaway time for more important tasks
• Can be designed to meet user’s labeling needs with  

custom racks to hold tubes to a 2D barcode reader

Scinomix www.scinomix.com

http://www.beckmancoulter.com
http://www.hamiltonrobotics.com
http://www.dataapex.com
http://www.scinomix.com
http://www.xlyemanalytics.com
http://www.3ds.com/biovia
http://www.agilent.com
http://www.labmanager.com
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Lip-Seal Fittings
AFP
• Combine gas-tight leak prevention  

with zero dead volume
• Fitting design creates redundant sealing surfaces to ensure a gas-tight connection
• Maximizes instrument sensitivity, enabling trace detection and analysis
• Eliminate false positives by creating zero dead volume connections,  

minimizing sample carryover

Norgren www.norgren.com

SUPPLIES & CONSUMABLES

Pre-Packed Protein A Columns 
ProVance™
• Designed for purification of biologic drugs, specifically  

monoclonal antibodies
• Bring together Protein A resin and a convenient and cost effective 

pre-packed column format designed specifically for facilities  
that have moved to single-use manufacturing methodologies

• Improve biopharmaceutical productivity by lowering the risk of 
contamination and accelerating time to market

Grace www.grace.com

Acoustic Focusing Cytometer
Attune NxT

Booth 3145 
• Modular design that allows researchers greater 

flexibility in applications ranging from biomarker 
discovery to cancer research

• Uses a proprietary acoustic focusing technology to increase detection sensitivity and throughput
• Can be easily configured to run with one to four lasers, enabling it to detect up to 14 colors 

in a sample and scale with changing lab needs
 Life Technologies www.lifetechnologies.com

Automated Purification/ 
Powderization System

Crude2Pure (C2P)
Booth 709 

• Eliminates time-consuming operations and  
allows researchers to focus on the crucial tasks 
 of synthesizing and isolating target compounds

• Designed for use with preparative liquid chromatography
• Uses trap concentration to purify target compounds from synthetic products  

consisting of low molecular weight organic compounds and complicated natural  
substances, and recovers them as highly pure powders

 Shimadzu www.ssi.shimadzu.com

Ozone Gas Generator 
Ozilla™
• Measures just 13 x 11 x 5 inches (32 x 28 x 13 

cm) and will fit in most standard laboratory cell 
culture incubators, air incubators, cell culture 
hoods, or PCR hoods

• Completely eliminates airborne as well as surface 
contaminants and germs including bacteria, phage, and fungus

• Easy and safe to use and features a novel “scrubbing” technology

AMSBIO www.amsbio.com

Six-Way Jet-in-Air Sorter
MoFlo® Astrios EQ

Booth 2812 
• Delivers patent pending enhanced dual forward  

scatter (eFSC) technology for simultaneous sorting and  
detection of particles from 200 nm to 30 μm in diameter

• Provides high-speed cell sorting and micro-particle 
detection in a single package

• Features detailed and precise forward scatter resolution, 
beadless drop sample handling and increased biosafety

 Beckman Coulter www.beckmancoulter.com

Cell Proliferation Assays
CytoTrack

Booth 2031 
• Provide excellent flexibility when designing  

a multicolor flow cytometry experiment
• Allow researchers to easily stain and track live 

cells in four colors and visualize up to 10 cell 
divisions, without the large efflux usually seen 
with the most commonly used reagent, CFDA-SE

• Suited for those interested in studying the induction  
and inhibition of cell division in any in vitro experiment model

 Bio-Rad www.bio-rad.com
SPE Micro Elution Plates

SOLAµ
Booth 814 & 815 
Booth 1221 

• Designed to deliver robust, reproducible processing at elution volumes as low as 25 μL
• SOLA macro-porous structure is designed for robust, reproducible results with consistent 

sample and solvent flow through the SPE 
stationary phase, which can mitigate blockages 
caused by viscous biological samples

• Can provide a more efficient workflow by removing 
the blow-down stage of the SPE process

 
Thermo Fisher Scientific www.thermoscientific.com

http://www.amsbio.com
http://www.lifetechnologies.com
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REDUCING AUTOMATION SET-UP TIME

Solution: Designing an automated workflow with an 
optimal layout to maximize available space can be challenging. 
The Thermo Scientific™ iAutomate™ online automation 
system configuration tool provides users with an interactive 
interface whereby they can drag and drop instruments and 
plate movers into various configurations. Users can quickly 
and easily build their own systems that meet application or 
process requirements, or modify existing systems.

Currently housing an inventory of  more than 85 different 
devices, this free-to-use software enables complete 
configuration of  a workflow around the Thermo Scientific™ 
Orbitor™ or Orbitor BenchTrak plate movers. When setting 
up a project, users have complete access to this product 
catalog, enabling the simple selection of  specific instruments 
via the search and filter criteria. Once chosen, all instruments 
will appear on the main screen for alignment around the 
Orbitor or Orbitor BenchTrak. Providing further ease of  
use, preconfigured application solutions can be accessed 
and either used as they are, or customized as required. The 
workflow can then be visualized in 2D or 3D, where a scale 
model can be inspected from any angle. As such, users can be 
confident that their workflow will meet the demands of  their 
application ahead of  any purchase, and fit within the given 
space. Furthermore, since iAutomate is a web-based tool it is 
accessible anywhere—meaning that researchers do not need 
to be in the lab in order to design their system.

Once the optimal workflow has been completed, users can 
select the “Estimate” tab to be provided with a summary of  
all system elements, along with their associated cost. The 
entire workflow can be shared with colleagues, and can be 
purchased by clicking the “Contact Me” button.

For more information, visit www.thermoscientific.com/iAutomate

Problem: A laboratory scientist’s time is extremely precious, with a multitude of tasks to complete in order to 
produce meaningful data. With the vast majority of drug discovery research facilities and a growing number 
of academic laboratories now utilizing automated workflows, it is essential that they can be designed and 
set up with ease, regardless of their complexity.

Automated workflows streamline processes to maximize productivity by substantially reducing the user 
input and time needed to complete the required tasks. As automation can be utilized for more and more 
processes, the trend is moving towards the development of small, easily reconfigurable islands of automation. 
The impact of this does mean that workflows require a method of linking these islands together, with the 
ability to incorporate manual processes. Both time and money can be saved through the custom design of 
these workflows, but ensuring that they perform optimally while fitting into the available space can prove 
challenging. As such, a design tool that allows users to explore different configurations and gain confidence 
in performance ahead of purchase is ideal.

 The Thermo Scientific™ iAutomate™intuitive online tool for 
automation platform configuration.

HOW IT WORKS

http://www.thermoscientific.com/iautomate
http://www.labmanager.com


73July 2014      Lab Manager

A CLOUD-BASED, EXPANDABLE 
SCIENTIFIC COLLABORATION TOOL

Solution: Moving scientific data collection and 
collaboration into the cloud using a secure tool will help 
scientists advance the pace of  research, providing for sharing 
and feedback while assuring scientists of  the security of  their 
work and intellectual property. PerkinElmer’s recent launch 
of  the Elements® platform brings to the marketplace a first-of-
its kind tool for academic scientists, revolutionizing how they 
collect and share data. The cloud-based, expandable scientific 
collaboration tool allows students and scientists to work 
together to share experimental data and solutions in the lab 
and classroom. In order for scientists and academia to embrace 
tools like Elements, several key features are necessary. 

The platform needs to be expandable. This sets the stage 
for quickly moving innovation by delivering an application 
framework for deep scientific support through modular apps 
that can be combined into sophisticated scientific experiments. 
The Elements framework is designed for expansion and 
can be used to continually create and deploy new scientific 
applications to academic and commercial users. 

Additionally, the offering needs to be 100 percent cloud-
based, to offer unique value to students and researchers. 
Conventional ELNs do not offer cloud capabilities with a 
standard server-on-site model, but Elements is 100 percent 
cloud-based, enabling users to be up and running in minutes 
without the need for lengthy deployment and installation 
steps. It also enables smaller institutions to use such a platform 
without purchasing expensive server-based solutions.

Lastly, the tool needs to ensure easy, effective, safe electronic 
data capture and collaboration. The structure should provide 
levels of  collaboration—with both individual groups and among 
varying research groups to encourage productive sharing. 

For more information, visit http://elements.perkinelmer.com.

Problem: For many years, scientists have relied on traditional methods—primarily pen and paper 
notebooks—to record experimental and clinical data. This method is problematic in the new age of electronic 
living and working for several reasons. Paper notebooks can be easily lost, damaged or destroyed and 
often are transported with scientists as they change universities or jobs. Handwritten notes can be difficult 
to read and nearly impossible to share with anyone outside the immediate vicinity. The cost to academia 
and scientific research is high—it results in loss of data and in turn, productivity and efficiencies. A recent 
study estimates that as much as 17 percent of scientific data can be lost1, wasting money and time as 
researchers are not able to validate or use prior data to support current work.

Some scientists have begun using electronic laboratory notebooks (ELNs), which are computer-based programs 
designed to replace paper notebooks. Traditional ELNs offer many advantages to paper notebooks, but have 
not fully utilized cloud-based technology to maximize scientific research. For example, the software used is 
often proprietary and licensed by a large company—and is therefore cost prohibitive to smaller companies, 
research institutions and much of academia. Further, most ELNs do not provide adequate, secure, cloud-
based solutions, which are required to advance scientific collaboration, feedback and sharing. 

More than ever, business is moving into the cloud, and the new generation of scientists in academia 
and the workforce are accustomed to conducting both personal and professional lives online. There is 
a need for a cost-efficient cloud-based solution for safe, secure record-keeping that eliminates the need 
for investment in digital infrastructure.

 PerkinElmer’s recent launch of the Elements® platform brings 
to the marketplace a first-of-its kind tool for academic scientists, 
revolutionizing how they collect and share data.

HOW IT WORKS

1 http://www.theatlantic.com/technology/archive/2013/12/missing-
links-access-to-research-papers-raw-data-drops-17-a-year/282548/

http://elements.perkinelmer.com
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SURVEY SAYS

ARE YOU IN THE MARKET FOR... 

HPLC COLUMNS?

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

HPLC column sizes used by survey respondents

Large ID (> 10 mm dia) 4%
Analytical scale (~4.6 mm dia) 66%
Narrow-bore (1 to 2 mm dia) 21%
Capillary columns (< 0.3 mm dia) 9%

According to survey respondents, performance 
verification tests for wavelength accuracy, stray light, 
resolution etc. are performed…
Reversed phase 24%
Normal phase 19%
Ion exchange 12%
Ion chromatography 9%
Hydrophilic interaction (HILIC) 9%
Gel permeation (GPC) 6%
Gel filtration (GFC) 6%
Chiral 4%
Ion exclusion 4%
Affinity 4%

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

TOP 7 QUESTIONS 
You Should Ask When Buying HPLC Columns

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

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

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

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

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

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

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

Reported HPLC column usage by survey respondents

	0 - 1 per month
	2-5 per month
	6-10 per month
	10-50 per month
	50+ per month
	Don’t know

30%

2%4%

50%

5%
9%

TOP 10 FEATURES/FACTORS 
respondents look for when purchasing HPLC columns.

93%

90%

83%

70%

70%

65%

61%

58%

57%

55%

TECHNICAL PERFORMANCE OF HPLC COLUMNS (E.G., PEAK SHAPE)

RUGGEDNESS / DURABILITY OF HPLC COLUMNS

LOT-TO-LOT REPRODUCIBILITY OF HPLC COLUMNS

INITIAL PURCHASE PRICE OF COLUMN

REPUTATION OF COLUMN MANUFACTURER

APPLICATIONS SUPPORT

COLUMN DISCOUNT PROGRAM

BREADTH OF HPLC COLUMN OFFERING (SELECTIVITY)

METHOD VALIDATION / COMPLIANCE SUPPORT

SPECIALS AND PROMOTIONS
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Companies today are increasingly focused beyond basic equipment maintenance and are 
embracing asset management solutions. Asset management includes concepts such as inventory 
data management, productivity management, remote instrument monitoring and diagnostics, 
and asset lifecycle management. Agilent’s Remote Advisor and Laboratory Business Intelligence 
are unique services that provide customers with key asset management insights.

Attendees to this webinar will:

• Learn the details of these asset management tools

• Learn how they contribute to achieving operational excellence

• Learn how these tools provide value to their laboratory operations

REGISTER NOW
www.labmanager.com/assetmgmtspotlight

Thursday July 10, 2014
11:00 am – 12:00 pm EDT

Shae Taylor is the global CrossLab product marketing program 

manager at Agilent Technologies, which provides vendor neutral 

instrument services and lab-wide Enterprise solutions. Prior to this 

position, Shae was a fi eld service engineer and account manager 

at Agilent. At Wyeth/Pfi zer Pharmaceuticals, Shae was an analytical 

chemist and training coordinator. Shae has a BS in biology, a BS in 

chemistry from Virginia Commonwealth University, and a MBA with 

a concentration in Marketing from the University of Richmond.

Shae Taylor

PRESENTER

Webinar Sponsored by

MAXIMIZING PRODUCTIVITY USING REMOTE ADVISOR 
AND LABORATORY BUSINESS INTELLIGENCE 

http://www.labmanager.com/assetmgmtspotlight
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SURVEY SAYS

ARE YOU IN THE MARKET FOR A... 
MICROWAVE DIGESTER?

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

Acid types used in microwave digestion as  
reported by survey respondents
Hydrochloric Acid 22%
Nitric Acid 34%
Sulfuric Acid 15%
Hydrofluoric acid 15%
Perchloric Acid 4%
Phosphoric Acid 4%
Borofluoric Acid 2%
Other 5%

Microwave digestion applications as reported by  
survey respondents
 Trace metal analysis 35%
Analyzing metals 21%
Material analysis 13%
Soil analysis 13%
Biological sample analysis 9%
Other 5%
Agri-waste analysis 2%
Oil and lubricant analysis 1%

Microwave-acid digestion is a common sample preparation step for atomic absorption, 
atomic emission, or inductively coupled plasma analysis of metals. Microwave digestion takes 
minutes, compared with hours for conventional hot plate digestion. Because it uses high 
temperature and strong acids—commonly nitric and hydrofluoric—microwave digestion 
mineralizes any matrix. For example, EPA method 3052, based on microwave, provides total 
metal analysis from soil, sediments, sludge, oils, plastics, and biological materials.

TOP 5 QUESTIONS 
You Should Ask When Buying a Microwave Digester

1. What is the system’s maximum microwave power output? Microwave energy heats substances quickly to high 
temperatures. The higher the temperature, the faster and more completely substances are digested. Extractions also 
need sufficient power, as some solvents can act as a heat sink and are difficult to heat.

2. Can the system monitor and control every vessel? Temperature and pressure monitoring and control are extremely 
important. Inadequate safeguards can result in damaged vessels and equipment, and a lack of temperature and 
pressure control can pose a safety hazard to lab personnel.

3. How many samples can be processed per run? Though the number of samples processed is dependent upon your 
laboratory’s needs, planning for growth is always a good idea.

4. Does the company offer free applications support? Do they offer dedicated, direct service support and local factory-trained field 
service technicians? Dependable applications and service support are essential since you never know what may go wrong.

5. How user-friendly is the system? As with many instruments, if a system is very complicated to operate, it generally becomes either 
a glorified shelf to store things on or a headache to those having to operate it. The easier a microwave system is to use, the better 
off you will be. Also make sure the vessels are easy to handle and set up.

Nearly 21% of respondents plan on purchasing a new 
microwave digester in the next year. The reasons for 
these purchases are as follows
	Addition of a new system (increasing capacity)
	Replacement of an aging microwave digester
	First time purchase
	Setting up a new lab

38%

42%

13%

8%

TOP 10 FEATURES/FACTORS 
respondents look for when purchasing a Microwave Digester

92%

85%

88%

92%

88%

86%

71%

86%

68%

77%

HIGH DURABILITY

LOW MAINTENANCE

PRICE

SERVICE AND SUPPORT

SPEED OF HEATING

INTUITIVE CONTROLS AND SOFTWARE

VENDOR REPUTATION

SMALL FOOTPRINT

LARGE CAPACITY

SHORT COOL DOWN TIME
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Nearly 15% of respondents plan on purchasing a new 
thermal analyzer in the next year. The reasons for 
these purchases are as follows

	Replacement of aging system
	First time purchase of a thermal analyzer
	Addition to existing systems, increase capacity
	Setting up a new lab

48%

28%

12%

12%

Material types tested by thermal analysis as reported 
by survey respondents
Polymers 28%
Organics such as lubricants, pharmaceuticals,  
paints, adhesives, etc.

25%

Minerals, inorganic chemicals, and other inorganics 18%
Metals / Alloys 12%
Ceramic / Glass / Building Materials 9%
Other 9%

When asked how new workers were trained to perform 
thermal analysis, respondents replied as follows.
They are trained by existing lab members 69%
They are trained by a manufacturer's representative 12%
They are trained by an in-house trainer 4%
They are trained by an outsourced instructor 3%
They learn it themselves 12%

Thermal analysis is the broad category of at least 20 techniques that measure some 
fundamental property of matter as a result of adding heat. For example, dilatometry 
measures volume changes upon heating, thermomechanical analysis quantifies the 
change in dimension of a sample as a function of temperature, and thermo-optical 
analysis detects changes in optical properties on heating or cooling.

TOP 6 QUESTIONS 
You Should Ask When Buying a Thermal Analyzer

1. If you are going to be analyzing x,y,z properties, ask if the company has any customers conducting the same type of 
work and if you can talk to them.

2. Ask if you can submit a sample for a demo using specified conditions and, if so, how long this will take and whether a 
report will be provided.

3. What type of post-sale application and technical support does the company offer, and how much will it cost you?

4. What features distinguish the company’s instrument from their competitors’?

5. What can the company tell you about the quality of the product, i.e., how was it manufactured and tested? This will 
help you determine the typical lifespan.

6. What can the vendor tell you about the total cost of ownership, including expected consumables, software upgrades, 
service, and warranty costs?

TOP 10 FEATURES/FACTORS 
respondents look for when purchasing a Thermal Analyzer

82%

72%

63%

63%

56%

54%

48%

45%

43%

42%

RELIABILITY

EASE OF USE

SAFETY

SERVICE AND SUPPORT

LOW MAINTENANCE/EASY TO CLEAN

PRICE

LOW OPERATING COST OF OWNERSHIP

VERSATILITY

WARRANTY

EASE OF INSTALLATION

ARE YOU IN THE MARKET FOR A... 
THERMAL ANALYZER?

For more information on thermal analyzers, including useful articles and a list of manufacturers,  
visit www.labmanager.com/thermal-analyzers
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Using mills and grinders can be a messy business, 
which is why cleaning and inspecting units’ 
parts is so important to keeping this lab 
equipment in top shape.

“Mills have to be cleaned thoroughly after every sample 
run,” says Oliver Vogelsang, product manager at IKA (Staufen, 
Germany). He adds that users should also check regularly for 
wear and tear on items such as seals and blades/beaters. 

Michael Gordon, senior service technician at Verder 
Scientific (Haan, Germany) adds that several things can 
go wrong if  users don’t clean their units properly, or 
don’t clean them at all.

“Improper or no clean-up after sample grinding can 
lead to seal failure as well as corrosion to the mill and 
accessories,” Gordon says. “It is always advised to follow 
the procedures in the operating manuals for maintaining 
and cleaning the equipment and to discuss proper proce-
dures with the product manager to answer any outstand-
ing questions or unclear points.”

The environment the mill or grinder is kept in is also an 
important factor in maintenance, Gordon says. A particu-
larly dusty or dirty work area means users will have to put 
in more effort to keep their mills and grinders running 
smoothly, taking such steps as replacing dust filters and 
cleaning the unit with a vacuum and wiping it down.

In general, Vogelsang says users should be checking for 
worn out parts at least once a week. “If  the mill makes 
unpleasant or loud noises during the grinding process, it 
has to be serviced thoroughly,” he adds regarding signs 
that users should do maintenance.

Gordon says following the manual is important to get 
users started on making a maintenance schedule for their 
mills and grinders.

“Since operating conditions and parameters vary so 
widely upon customer usage and application, it is not 
possible to provide a strict, regimented maintenance 
schedule as it always depends on use,” he explains. “The 
operating manuals provide service interval alarms after 

MILLS & GRINDERS
REGULAR CHECKS AND PROPER CLEANING ARE CRITICAL  by Rachel Muenz

MAINTENANCE MATTERS

 Checking regularly for wear and tear on parts is one of the most 
important ways to keep a mill or grinder in top shape.  

 Cleaning your mill or grinder, 
and cleaning it properly, is 
another key factor in keeping 
it happy for a long time.

http://www.labmanager.com


MAINTENANCE MATTERS

so many hours of  use, which then should be referenced 
in the operating manuals to check certain parts and com-
ponents of  the mill.”

Ignoring such service interval checks and not cleaning 
the unit until the machine displays an error are the main 
mistakes Gordon sees customers making in maintaining 
their mills and grinders. In addition to those, Vogelsang 
says users often don’t fully disassemble the grinding 
comb, allowing samples to build up over time into a 
mass; or they don’t correctly reassemble the unit after 
cleaning. Other common errors are users wet cleaning 
their mills or putting them into dishwashers to clean 
them, resulting in damage to the unit, Vogelsang says.

Both Vogelsang and Gordon agree that reading the 
manual and following the instructions inside are the best 
ways to avoid such mistakes. Experienced colleagues and 
the manufacturer’s service department are also important 
resources in keeping mills and grinders well maintained.

“The operating manual is always the first line,” 
Gordon says. “If  the question is not addressed in the 
operating manual, then contacting [the vendor’s] service 
department is the next step.”

He adds that while those who use their mills and 
grinders can expect to replace components more often, 
they can still extend the lifetime of  their units through 
proper care and cleaning.

Vogelsang agrees.
“A mill is a piece of  lab equipment which is subject to 

natural wear and aging,” he says. “The more care that is 
applied towards the use of  the mill, the longer it will be 
serving its true purpose.”

Next month will see a break from our Maintenance 
Matters column as we release our annual Product Re-
source Guide. But be sure to check back in September 
when we cover CO

2 incubators.  

I’m registered for the 2014 Gulf Coast Conference.
The largest meeting in the world speciically serving

the chemical analysis business of petrochemicals,
reinery products, and environmental samples.

October 14-15, 2014
Galveston Island, Texas

www.gulfcoastconference.com
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http://www.biotek.com
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http://www.bmglabtech.com
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http://www.pipetmax.com/pcrqpcr
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http://www.helmerinc.com
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http://www.moleculardevices.com/products/instruments/microplate-readers/multi-mode-readers/spectramax-i3.html
http://www.moleculardevices.com/expandability
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The Zr atom acts as a Lewis acid
(electron acceptor) because it
has empty d-orbitals.  

Si-OH

O

O

O

O

Zr

Zr

Si-O-

O
Zr+-OH

Proprietary HybridSPE
Zirconia Coated Silica 
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The phosphate moiety of phospholipids is a 
strong Lewis base  (election donor) that interacts 
with Zr atoms coated on the silica surface.

R
1

http://www.sigma-aldrich.com/hybridspe
http://www.sigmaaldrich.com
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www.iasonline.org/LM 
ILAC Signatory Testing, Calibration, Inspection

Accrediting Test Labs
Rapid Scheduling and  
Assessments to ISO/IEC 17025 

DID YOU 
FIND OUR  
“FAKE AD”?
DID YOU NOTICE AN AD IN THIS MONTH’S ISSUE THAT SEEMED UNUSUAL OR  
UNBELIEVABLE?  IF NOT, YOU MAY WANT TO LOOK AGAIN. SOMEWHERE IN  
THIS ISSUE IS A HIDDEN FAKE AD.  IF YOU FIND IT, SEND THE NAME OF  
OUR FICTITIOUS COMPANY TO FAKEAD@LABMANAGER.COM FOR A  
CHANCE TO WIN AN AMAZON GIFT CARD.

CONGRATULATIONS TO LAST MONTH’S WINNER: JAMES D.

BROOKFIELD ENGINEERING VISCOSITY  
MEASUREMENT/CONTROL
2014 marks our 80th Anniversary!  We manufacture and 
distribute globally viscometers/rheometers, in-line process 
viscometers, texture analyzers for compression/tension mode 
and Powder Flow Testers that minimizes process downtime 
for manufacturers and processors of power-based materials.  
Quality, and affordability are just some of the reasons why 
manufacturers have continuously used Brookfield equipment 
in the QC and R&D departments. 

Contact: 
Brookfield Engineering Laboratories, Inc. 
11 Commerce Blvd, Middleboro, MA 02346 
(508) 946-6200 
www.brookfieldengineering.com

RUST FREE, METAL FREE PRODUCTS 
NuAire’s Polypropylene FumeGard Vertical Laminar Airflow Conventional and By-Pass Fume Hoods 
totally seam-welded fabrication provide exceptional chemical resistance to organic solvents, 
degreasing agents and electrolytic attack; an excellent choice for long lasting, highly corrosive 
resistant, metal free applications. NuAire’s line of polypropylene products include: Casework, Peg 
Board, Laboratory Supply Cart, and much 
more. NuAire Fume Hoods supply outstanding 
personnel and/or product protection products, 
meeting ASHRAE 110-1995 Std. and SEFA 
1-2006 requirements, and are designed to 
your laboratory’s specific needs.  
Best Products • Best Performance • Best Protection

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/04855

http://www.brookfieldengineering.com
http://www.nuaire.com/04855
http://www.iasonline.org
http://www.labmanager.com


PRE-OWNED  
EQUIPMENT  
MARKETPLACE 

www.EquipNet.com/LMM 
sales@EquipNet.com 

800 371 6555
EQUIPNET

ApprAisErs, BrokErs, ANd AuctioNEErs of iNdustriAl EquipmENt

The world’s leading provider of proactive 

asset management services and solutions

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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DESIGNING FOR SCIENCE 
In the last few years, laboratory research facility managers have begun to ask how architects and 
designers can help researchers become better at what they do. Some of  those design recommen-
dations include: 

• Open lab environments that are flexible and adaptable
• Collaboration spaces that allow people to work anywhere
• Environments that are inviting and comfortable 
• Spaces that allow staff to relieve stress and have a little fun

EMAIL ETIQUETTE 
Email’s efficiency, convenience, and widespread adoption have been 
transformative. And to all appearances, it has been the perfect com-
munication medium for an increasingly fast-paced world. What could 
possibly go wrong?

• Many labs don’t bother to establish formalized email rules
• Email usage issues generally are off the radar of the research community
• Scientists’ exacting research skills are not matched by an equal emphasis on interpersonal skills
• Social media “slang” can cause email recipients to question the sender’s drive, intelligence,  

and competence

32
FIELDWORTHY INSTRUMENTATION 
No one instrument will replace the huge capability that resides in the 
lab, but field devices can help a user prioritize what they see out in 
the field. That information can then be used to decide which samples 
need further testing. Trends in field instrumentation include: 

• Reduced cost and size that allows users to accept that the device can’t do everything
• Improvements in micromanufacturing that allow miniature devices to be made in quantity
• New sample preparation techniques for different applications
• Built-in intelligence so those without a scientific background can get useful information

22

10

52
PERSPECTIVE ON:  
A DRUG DISCOVERY LAB 
As lab manager at the University of  Pittsburgh Drug Discovery Insti-
tute (UPDDI), Celeste Reese and her team use high-content imaging 
strategies and work with many other labs both within the university and 
outside the university on a wide range of  projects. Her role includes:

• Managing seven to ten active projects at any given time
• Training her staff on the equipment and required procedures and protocols 
• Ordering supplies 
• Attending to equipment problems 
• Running and designing experiments and analyzing data

INSIGHTS ON MICROPLATE READERS 
Although microplate readers have existed for 30 years, new applica-
tions have spawned significant breakthroughs that allow scientists to 
extract more data than ever from microplate experiments. Trends in 
this technology include:

• Reproducible nanoliter dispensing that has driven the adoption of 3,456-well microplates
• The migration of assays for proteins and nucleic acids from spectrophotometers to  

microvolume microplates 
• Interest in advanced detection modes such as FRET and BRET 
• The desire for orthogonality—two or more complementary signals or assay modes in one experiment

PARTING POINTS 
Takeaways from this month’s issue:

PARTING POINTS, Takeaways from this month’s issue:
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Agilent CrossLab delivers quality parts and supplies, tested to ensure 
seamless performance with major brands of GC and HPLC instruments. 
Our expert service engineers are certified to repair, maintain and 
ensure regulatory compliance of instrument platforms from all major 
manufacturers. And with the CrossLab Stand Behind Warranty, you  
get confidence, not compromise.

 THOUSANDS   OF PARTS & SUPPLIES

HUNDREDS  
 OF INSTRUMENTS SERVICED

FIRST
NAME TO CALL

© Agilent Technologies, Inc. 2014

STAND
BEHIND
WARRANTY

Learn why we should be  
your trusted source at  
agilent.com/chem/CrossLab

http://www.agilent.com/chem/crosslab
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