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Winning the Talent War

Since the end of the recession, the war for talent has raged anew in some laboratories. However, simply screening large numbers
of résumés is not enough to win the talent war and hire the best candidates. New strategies are required.

John K. Borchardt

Perspective On: A Mobile Lab

Born of the anthrax mailing scare of 2002, the mobile lab in the hazardous materials section of the Cleveland Fire Department in
Ohio deals with public health risks and the identification of unknown, potentially dangerous substances in the region.

Rachel Muenz

MANAGEMENT

24 Career Counseling

Today's lab professional can expect to hold several jobs during his or her career. To succeed in this constantly changing
environment, it is important fo focus on six competencies that transfer well from one job o another and from one career
to another.

John K. Borchardt
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30 The Challenges of High Performance Computing

The unrelenting increase in the daily volume of data generated in modern laboratories poses tremendous challenges for
managers and directors tasked with facilitating optimal performance while simultaneously minimizing power usage by
computing systems.

Bernard Tulsi

LAB DESIGN & FURNISHINGS
34 Pushing Design Boundaries

The design of laboratories has evolved dramatically over the past 20 years as architects and engineers have responded to
the growing requirements of the research community. Learn about five trends in laboratory planning and design that will
impact every research facility going forward.

Steve Copenhagen

TECHNOLOGY & OPERATIONS
38 Preventing Cell Death

In mammalian cell cultures that are used to produce hiopharmaceuticals, the presence of endotoxins can lead to cell
death. Learn ahout an ultrapure water system that could help prevent this problem.
Katrin Toeppner and Dr. Elmar Herbig

HEALTH & SAFETY
66 Biohazard Control

Working in biological containment facilities or with infectious agents is serious business. The research performed usually
entails indigenous or exofic agents with the potential for severe or lethal disease. Learn the basic elements of a compre-
hensive exposure control plan.

Vince McLeod
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TAKE A LOOK AT
LABX MEDIA GROUP’S
NEW FACEBOOK PAGES!

Have you had a chance to check out LabX
Media Group’s new Facebook pages?
Analytical Chemistry Techniques — which
has already received over 20,000
likes—is a page dedicated to provid-
ing information, updates, techniques,
equipment, free resources and job
openings related to the field of analyti-
cal chemistry. Everything the profes-
sional analytical chemist will ever need
is located here. LabX Media Group's Cell
Culture Techniques page has also grown
quickly, already reaching over 17,000
likes since it was started in August. Here,
you can find updates on recent advances,
SEM images, equipment details and
everything else you'll need to know in
the field of cellular biology. Feel free to
use these pages to share ideas, research
or anything interesting related fo these
fields and, of course, to network with
your fellow analytical chemists and/or
cell culture researchers. You can find the
Analytical Chemistry Techniques Face-
book community at www.facebook.
com/AnalyticalChemistryTechniques
and Cell Culture Techniques at www.
facebook.com/CellCultureTechniques
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precise and cost-effective way to measure
to 0.1 mg. Packed with practical features,
the PW offers internal calibration and a
range of weighing modes for both simple
and complex applications.

For 40 years, Adam has delivered the right
balance of speed, performance and value.

See our entire line of laboratory balances
at www.adamequipment.com.
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EDITOR’S NOTE

Great Expectations

In this month's cover story, author John Borchardt describes the changes that have taken place since 2008

in priorities for hiring new loboratory employaes. Most significant is that foday’s employers, rather than

hiring newly graduated scientists and allowing them the fime to master the required skills, “expect new

hires to begin making meaningful contrbutions almost immediately.” The reason is that the time and
Hraining required fo get that new graduate up to speed are luxuries that most cannot afford. “In 1979
young workers received an average of two and a half weeks of fraining. By contrast, a study last year

by the consulting firm Accenture found that only 21 percent of the employees surveyed had received any
training at all in the past five years,” says Borchardt. The some trend is reflected in this month’s Solary &

Job Satisfaction survey, in which 10 percent fewer respondents said their companies provided fraining.
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For these reasons, “A seasoned candidate who brings a wide variety of skills and experience to the foble
is going o have an advantage over younger candidates,” says Borchardt. A senfiment ikewise echoed in
our Salary Survey, in which one percent of this year's respondents were under 25, while 29 percent were
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NEW AND MULTI-FACETED HIRING STRATEGIES LAB MANAGERS
NEED IN THEIR ARSENAL by John K. Borchardt

WINNING THE TALENT WAR

NT

Since the end of the recession, the war for talent has
raged anew in some laboratories. Laboratories in the pe-
troleum, minerals, biotechnology, and other industries are
actively recruiting experienced scientists, engineers, and
technicians. However, simply screening large numbers of
résumés will not enable your laboratory to win the talent
war and hire the best candidates. This is because the war
for talent is not the result of an overall skills shortage
but rather a shortage of job candidates having the right
combination of advanced skill sets
laboratory managers require.

When advertising positions, guide
candidates to your firm’s website,
where they are required to answer a
series of questions pertinent to the
job opening. Then look only at those
candidates who were able to answer
every question. By using well-
chosen questions, you will winnow
down the candidate pool to those
individuals who have the combina-
tion of skills you need. You could
also throw in some behavioral ques-
tions to help weed out candidates.

Job openings posted on the major job boards are likely
to prompt hundreds of responses, including many from
individuals unqualified for the specific opening you are
advertising. (Individuals post in the hopes that your labora-
tory also has other openings for which they are qualified.)
Instead, advertise openings on your firm’s website and on
specialized websites focused on science job openings, such
as the American Chemical Society’s (ACS’s) www.acs.org,
www.thesciencejobs.com, www.sciencejobs.org, and others.

Lab Manager Ocfober 2012
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"Advertise openings
on your firms website
and on specialized
websites focused on
science job openings.

L) D

R

Clearly define the skills, experience, and personal
characteristics you are looking for before beginning
to screen résumés. Another challenge for human
resources representatives and hiring managers 1s that
job hunters attempt to game the system by including
in their résumés keywords taken from job postings.
This can add greatly to the number of false positives
(“hits”) that occur when searching résumé databanks
for particular skill sets.

Find passive candidates. These are
individuals who are not actively job
hunting but would make good candi-
dates. Use online professional net-
works such as LinkedIn to find them.
Observing how they interact with oth-
ers on discussion boards can give you
insights into their professional behav-
1or, work ethic, and how they interact
with others.

Since the recession began, priori-
ties for hiring new employees have
changed. With the slow economic re-
covery, these new priorities remain the
same. Just because the pace of hiring
scientists and engineers remains lower than at prereces-
sion levels does not mean that new employee hiring is
any less critical. Talent recruitment and management
remain important priorities for companies and organiza-
tions in both developed and emerging economies. How-
ever, while the priority has remained high, expectations
for new employee accomplishments have risen. This is as
true for laboratory hiring as it is for any another sector
of economic activity.

www.labmanager.com
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Employer expectations

“Today employers are no longer
looking for a great brain and a world
of potential,” comments David G.
Jensen, a recruiter specializing in
the biotechnology industry. “They’re
looking for that one CV that lists the
skills they need right now—not after
six months of training.” Jensen calls
this “pinpoint hiring.”!

My experience as an ACS career
consultant has led me to conclude
that the same is true for laborato-
ries in other industries. Employers
expect new hires to begin making
meaningful contributions almost
immediately. No longer are they
allowed months to master responsi-
bilities and “learn the ropes.” These
higher expectations have changed
the patterns of hiring, particularly
for scientists. For decades many lab-
oratories, particularly those at large
companies, preferred to hire newly
graduated scientists rather than sea-
soned professionals. New graduates
were presumed to have mastered the
new technologies in their field and
the latest in information technology.
Operating under this assumption,
employers were willing to grant new
hires time to master the complexi-
ties of working in an industrial R&D
environment.

This is no longer the case. In some
countries, particularly the United
States and Germany, companies
prefer to hire older, even previously
retired people to provide the talent
they need. Familiar with industrial
workplace culture, these people are
better able to rapidly begin mak-
ing contributions to meeting their
new employers’ goals. According
to a June 2012 study by recruiting/
outplacement firm Challenger, Gray
& Christmas (CG&C), those people
55 years of age and older accounted

Lab Manager Ocfober 2012

for 69% of the total US. job growth
since January 1, 2010: 2,998,000 jobs.?
The reason? “A seasoned candidate
who brings a wide variety of skills
and experience to the table is going
to have an advantage over younger
candidates. For employers, one ex-
perienced candidate is worth two or
three younger, greener candidates in
terms of the ability to make imme-
diate and meaningful contributions
to output and the bottom line,” says
CG&C Chief Executive Officer John
Challenger. Others have cited an
institutional gap between the skills
companies need and those being pro-
vided by the U.S. educational system.

“Job hunters
attempt to game
the system by
including in their
résumés Reywords
taken from job
postings.”

Pinpoint hiring

Professor Peter Capelli of the
University of Pennsylvania’s Whar-
ton School of Business has observed
that managers want to hire “people
who already have done the exact job
they’re applying for.” Instead, Jensen
has written, “For years there’s been
a big divide between the kind of
people companies want to hire and
the kind of people they see when
they start running ads." This makes
life difficult for hiring managers,
because personnel training budgets
have been cut. “In 1979 young work-
ers received an average of two and a
half weeks of training. By contrast,
a study last year by the consulting
firm Accenture found that only 21%
of the employees surveyed had re-
ceived any training at all in the past
five years.”

Flexible work schedules and other
arrangements can help lure these
seasoned specialists to work in your
laboratory. These include part-time
employment, seasonal employment,
opportunities to work out of a home
office, and other options not tradi-
tionally found in laboratory work
environments. A recent survey by
Harris Interactive indicates that only
24% of Fortune 1000 companies
provide such options. Doing so could
give your laboratory a significant
advantage in the talent war.

“Almost 38,000 ACS members
are more than 60 years of age; they
constitute 23% of the membership
and are the fastest-growing demo-
graphic in the society,” notes George
Heinze, chair, ACS Senior Chemists
Task Force.? “More than 18,000 of
these members are still working full
tme. A large number of the others
are engaged in part-time work such
as consulting, contracting, and teach-
ing.” Many who lost their jobs during

www.labmanager.com
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the recession remain in the job market. These chemical
professionals constitute a large and capable segment of
the laboratory workforce that employers can tap. For a
variety of reasons, older laboratory professionals have an
increased interest in remaining in or rejoining the labora-
tory workforce.

Other ways to find seasoned employment candidates

Excellent seasoned job candidates often have the skill
sets that laboratory managers need plus good judgment
in using these skills. There are several ways to narrow
down your search for seasoned employment candidates
with particular skills. One is to use LinkedIn. Another
1s to use web-based services that perform candidate
searches for you. YourEncore offers employers searches
of its database of retired scientists and engineers. Indi-
viduals are usually hired on a project-by-project basis,
with YourEncore acting as a staffing agency, which is the
employer of record and handles salary and benefits ad-
ministration. Other retiree employment websites include
AlumnilnTouch, SelectMinds, and RetiredBrains.

One can also take a more traditional route and use a
recruiter to identify seasoned employment candidates.

“Older laboratory professionals
have an increased interest in
remaining in or rejoining the
laboratory workforce.”

Outsourcing instead of hiring
One strategy to tap the capabilities of seasoned scien-

usts and engineers is not to hire them as employees at all.

Instead, consider outsourcing work to seasoned scientists
and engineers working as consultants. Seasoned employ-
ees are increasingly interested in starting their own busi-
nesses. In fact, according to the Kauffman Foundation,
from 1996 to 2011 the number of baby boomers starting
businesses increased by nearly 7%, the largest increase
among all age groups.

“There is a wide range of individual, economic, and
societal benefits for baby boomers starting new busi-
nesses,” says William Zinke, 85, founder and president

Lab Manager Ocfober 2012

of the Center for Productive Longevity. The ACS has
launched its ACS Entrepreneurship Initative* to help its
members launch their own businesses. Currently there

are two programs. The Entrepreneurial Training Pro-
gram is a partnership with the Ewing Marion Kauffman
Foundation’s FastTrac program. It offers three programs
to meet the needs of members at different stages of their
entrepreneurial plans. Whether you’re just starting out or
you're an established entrepreneur looking to optimize
your venture’s performance, members can apply to receive
a $500 scholarship toward a 30-hour FastTrac course.
Companies wishing to help seasoned employees start their
own companies and become suppliers of services after
their formal retirements could award them scholarships.

In June 2012 the new ACS Entrepreneurial Resources
Center enabled approved applicants to support the
development and launch of their entrepreneurial plans
with free access to all ACS journals and Chemical Ab-
stracts Service’s SciFinder. Successful applicants can also
use the professional services of ACS’s legal, marketing,
finance, human resources, information technology, and
other outside support teams at low or no cost. However,
to do so applicants must provide business plans indicat-
ing how their nascent businesses will create U.S. jobs for
chemical professionals.

Another strategy is to reduce the need to recruit new
employees by persuading seasoned employees approach-
ing retirement age to delay full-time retirement by of-
fering flexible work arrangements, such as less-than-full-
time work schedules. Other possible inducements could
include a sign-on bonus to work for a specified period
past traditional retirement age and appealing duties
such as mentoring younger employees. It is important
to schedule discussions of these options two or more
years in advance of a staff member’s retirement. Given
the large-scale staff reductions that have occurred at
many laboratories during the recession, it is important to
set these discussions in a positive context and make the
incentives to delay retirement attractive.

A third strategy to reduce the need to hire additional
employees is practicing open innovation® by licensing
technology or acquiring development ideas from other
companies. Open innovation is based on the idea that
“competitive advantage now often comes from leveraging
the discoveries of others,” according to Henry Ches-
brough, director of the Center for Open Innovation at
the University of California, Berkeley.

www.labmanager.com
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Final comments Older-workers-lead-the-comeback /UPI-

Old or young, job candidates respond to a workplace 89051340654411 /#ixzz127AKt767 (June 25, 2012).
that promises to help them cultivate and use their talents. - G.E. Heinze, “Why a Senior Chemists Committee,”
This means that laboratory managers need to develop dif- C&EN, Vol. 90, No. 26, p. 47 (June 25, 2012).
ferent and more powerful talent management strategies. 4. M. Jacobs, C&EN, Vol. 90, No. 31, p. 57 (July 30, 2012).

W

Additional methods of finding qualified candidates are 5. J.K. Borchardt, “Open Innovation Becoming Key to

found in reference 6. Practicing several of the approach- R&D Success,” http:/ /www.labmanager.com/articles.
es discussed above is more effective than is focusing on asp?ID=28 (January 31, 2008).

only one. It seems likely that in the future laboratories 6. JK. Borchardt, “Looking for Someone Special?” Lab
will practice several hiring strategies rather than focus Manager Magazine (April 3, 2012).

primarily on hiring bright young graduates and postdoc-
toral researchers.

Dy. Fohn K. Borchardt is a consultant and technical writer.
He is the author of Career Management for Scientists and
References Engineers and often writes on career-related subjects. He can be
1. D.G. Jensen, “Tooling Up: The Big Disconnect,” reached at jkborchardi@hotmail.com.

Science, http:/ /bitly /wL6a9m (February 17, 2012).
2. Anonymous, “Older workers lead the comeback,
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CONFLICT AND
DISAGREEMENT ARE

NOT ALWAYS BAD

IN FACT, THEY ARE ESSENTIAL TO
HIGH-PERFORMING WORK TEAMS

by Merge Gupta-Sunderiji, MBA, CSP

You likely have people in your lab
who are responsible for different tasks,
each of which is important. The real
power however comes when you can
get your people to work in synergy,
to combine their individual skills and
strengths to form a single cohesive
unit that is greater than the sum of its
individual parts. Challenges can arise
though when your people don’t al-
ways get along well with one another;
which may lead you to think that as
a leader, you should create harmony
and agreement. Wrong! In reality,
conflict is actually a good thing; your
ultimate goal as a leader is to create
an optimum balance between consen-
sus and conflict—you want people to
get along with one another, but you
also want them to speak up when they
need to, even if their message is un-
wanted or controversial.

In 1974, Dr. Jerry Harvey and three
other family members embarked on a
53-mile road trip to Abilene, Texasin a
1958 Buick without any air-condition-
ing. Not only was the temperature over
100 degrees, but the entire drive was
through a dust storm! It was only when
they returned home at the end of the
day that they discovered that nobody
actually wanted to go to Abilene, Tex-
as. [t turned out that each person only

LABCAS

October 2012

Lab Manager

agreed to go because they thought the
other people really wanted to go. Dr.
Harvey said later: “Here we were, four
reasonably sensible people who, on
our own volitions, had just taken a 106
mile trip across the godforsaken desert
in furnace-like temperatures through
a cloud-like dust storm to eat unpalat-
able food at a hole-in-the-wall cafete-
ria in Abilene, Texas, when none of us
really wanted to go! In fact, to be more
accurate, we had done just the oppo-
site of what we really wanted to do.”
Today, this “Abilene Paradox” is used
to describe any communication break-
down situation in which members of
a team don’t want to “rock the boat.”
In their desire to minimize conflict,
each mistakenly believes that his or
her own preferences are counter to the
team and therefore does not raise any
objections. The danger of the Abilene
Paradox of course is that alternative
ideas or viewpoints are not fully and
critically evaluated.

Now you might think that the Abilene
Paradox couldn’t happen in your lab
after all, you are all experienced pro-
fessionals who have been trained to be
fair, unbiased, and open-minded. But
this phenomenon isn’t as unusual as
you might think. If you are married or
are in a committed relationship, have
you ever ended up doing something
you didn’t want to do simply because

you thought your spouse or significant
other wanted to? Be honest! I think it is
very likely that at least once or twice,
you've taken a certain course of ac-
tion, only to discover later that neither
of you wanted to do that activity, but
you both went along with it because
you thought the other one wanted it.
The Abilene Paradox can happen in
your lab! And that means that it’s your
job to prevent it. If you want a high-
performing team, you need to create
an environment in your laboratory
where healthy conflict is welcomed
and encouraged.

Leadership expert Merge Gupta-Sun-
derji, MBA, CSP, turns managers into
leaders.  Over 50,000 managers in eight
countries have participated in her engag-
ing and entertaining keynotes and work-
shops. With more than fourteen years
of leadership ar one of Canada’s most
respected o1l and gas companies, Merge
speaks from first-hand experience. She’s
an award-winning author of numerous
articles, books and audio programs, and
in November’s webinar, she'll nor only
tell you about the other characteristics of
bigh-performing teams, but will also give
you specific and practical tools that you
can use to butld your own high-performing
lab teams. Learn more abour Merge and
her leadership development practice at
www.mergespeaks.com.

Be sure to attend Merge Gupta-Sunderi's Lab Manager Academy webinar, “The Power of Teams to Grow Your Laboratory Busingss”
on Wednesday, November 7th, o afterwards f
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LATEST TRENDS SHAPING THE SCIENTIFIC WORKFORCE

COMPETING FOR GOLD MEDAL |

TALENT: IT TAKES A STRATEGIC
AND TACTICAL APPROACH

F or two weeks the 2012 Summer
Olympics held the attention of
audiences across events in well-known—
and not-so-well-known—sports. In more
familiar competitions such as gymnastics
and swimming, spectators largely
understood the high stakes because
of the year-round popularity of these
events. But while the more obscure
events might have been entertaining,
how often do we really think about what
it takes to win at track cycling?

Unfortunately in the world of
business, whether it’s in the sciences
or any other large global industry,
managers don’t have the luxury of
being able to sit back, analyze the
workplace every four years, and
understand just a portion of what’s
going on in the competition. This
1s especially true in the war for
talent, where the best people will
be harder and harder to come by,
and competing for their loyalties is
already turning into a complex feat
requiring both brawn and brains.

The talent “Olympics,” in fact,
happens every day, and hiring
managers must be able to uniquely
compete in this battle on every front
as technology, social media, and
an increasingly diverse workforce
pose extreme challenges for finding
and retaining the right people. As
in the Olympics, we are seeing the
bar raised and “world records” being
broken every day.
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There are obviously some key areas
in the talent war where all serious
competitors need to excel. Start with
where you are now. You probably
have some world-class talent on your
team now, but too often companies
neglect opportunities for internal
training and development. Recent
studies have shown that those in
highly technical fields,
science, and even those at the tops
of their games place a premium on
being able to develop skills on the job.
If current colleagues and consultants
don’t get these opportunities from
their current employers, studies
also show that they are certainly
willing to go elsewhere. Building
an environment where your talent
resources feel they are valued will
not only build your credibility as an
employer but will also serve to attract
top talent when it becomes available.

such as

“The best people will
be harder and harder
to come by.”

Be the employer of choice, because
there is nothing wrong with going to
the market to find the needed world-
class talent your team requires.
Fine-tune your network of potential
acquisitions who may be looking for
their next opportunity to shine.

History has demonstrated that some
of the current “best in class” talent
with great experience exists in the
passive market, and this can be a
wise investment in your search if
they truly possess the knowledge
you need to take your organization
to the next level. An investment here
can fill the immediate gap you have
in your team and get you the “gold.”
At the same time, don’t be afraid to
go after new talent, new ideas, and
different experiences.

This means, don’t be afraid to take
risks when you’re considering the
younger, less experienced talent
Little bets here and there can pay
off, and those who have the greatest
potential and are hungry to prove
themselves often don’t have the most
prestigious degrees to back them up.
In fact, the next Steve Jobs—or any
great employee—isn’t necessarily
waiting in the hallway of an Ivy
League college or university. Make it
a priority to look at schools that have
newly developed programs in your
areas of need, and take the chance
that these new thinkers may be just
what you require to help jump-start
that next important project. They may
be the anchor leg to the relay that puts
your team on the medal podium.

While all these tactics in the war for
talent have unique merits, how you
go about using them may be just
as important as using them at all.
This is where the way you compete

www.labmanager.com
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for talent needs to stand apart from the crowd. Your
organization’s culture and goals are unique, and so must
be the ways you attract and retain talent on a consistent

basis. You'll need to eventually
understand that no decision is
ever too small for your attention
when it comes to recognizing
talent. Winning the talent war
requires a cultural shift and
team effort—not just a tactical
job hunt, but a strategic and

disciplined one as well. True strategic thinking, coupled
with a customized action plan, is usually the missing
component that could transform a good hiring plan into
a culture of talent acquisition that leads to a high level

of success for any corporation.

“Too often companies neglect
opportunities for internal
training and development.”

So know the competition—and know how to compete—
but strive to be better than the competition. In 2012 we
saw a number of the best individual Olympians and

teams breaking their own world
records, which shows us that
after a lifetime of training,
they’re not really competing
with outside forces or the
person in the next lane, they’re
competing with themselves—to
be the best now and for all time.

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 of the Life Science industry conferences and a writer for its periodicals.

He can be reached at MARLT73@kellyservices.com or 248-244-4361.
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'SATISFACTION SURVEY

by Pam Ahlberg

As in our previous Salary & Employee Satsfaction
surveys, the results this year continue to reinforce the idea
that laboratory professionals are for the most part happy
in their careers and derive meaning and satisfaction from
the work they do. However, there were a few surprises
this year with regard to career growth opportunities. But
before we get to those details, let’s find out more about the
participants in this year’s survey.

Overview of participants

The majority of this year’s survey respondents—73%—
work in either industrial, clinical, or academic research
facilities, with the balance employed by government, private,
or contract labs. [Table 1] The largest groups of respondents
are lab managers (47%) and researchers/technologists
(35%), with a smaller number in academia and corporate

A SNAPSHOT OF OUR SURVEY RESPONDENTS
AGE

Under 25 1% Bachelor's Degree 44%
Associate's Degree 5%
Some College 3%
Other 2%

MD 1%

25-39 22%

40-54 48%
’ Master's Degree 237

55 and older 29% Docforal Degree (Ph.D.) 22%

LEVEL OF EDUCATION

[~

and project management. [Table 2] Across all organizations,
the primary fields of research are chemistry and biology,
with the balance involved in environmental, clinical, and
drug discovery work. [Table 3]

TABLE 1: Research Organization

Industrial Research Lab 28%
Clinical Research Lab /Hospital /Medical Lab 24%
Academic Research Lab 21%
Government Research Lab 10%
Private Research Institution 5%
Contract Lab 4%
Other 8%

TABLE 2: Job Function

Lab Management 47%
Research Scientist 20%
Technologist/Research Assistant 15%
Corporate Management 5%
Professor/ Graduate/Postgraduate/Ph.D. 5%
Student

Project Manager 3%
Other 5%

GENDER GEOGRAPHICAL
Men 49% United States 84% Heidatfeit TABLE 3: Field of Research

Canada 4% Biology 40%
Women 51% Mrica 1% i ,
Central /Eastern Europe 1% Chemlstry 27%
Central/South America 1% Svass. i 0
Westen Euope. 3% .,E Environmental 7%
Other 3% u (linical 6%
Ao 3% Genomics,/Proteomics 4%

(Jopan, Ching, Kote, i, efc) "
T TR Drug Discovery 3%
Other 13%
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What we have seen consistently since we began these
surveys in 2007 is that longevity is the hallmark of the
scientific research profession, with 48% of this year’s
respondents saying they have been working in the lab for more
than 20 years. Compared with 42% in 2009 and 44% in 2010,
there seems to be a steady increase in the over-20-year crowd
and a similar decrease at the other end. This year only 1%
of respondents told us they have worked in a lab for one to
two years, compared with 5% in 2009. This indicates fewer
new hires and aligns with the age distribution typically found
within labs. [See pie chart on page 20.] One percent of this
year’s respondents are under 25, which is the same percentage
reported in 2010. However, 29% are older than 55, compared
with 25% 1n 2010, indicating that the baby boomer bulge
remains alive and well in today’s lab. In addition to longevity,
loyalty to research institutions remains constant, with 22%
of respondents telling us they have worked for their current
employer for more than 20 years, a 6% increase over 2010.

TABLE 4: Annual salary, not including bonuses

2012 2010
Less than $25,000 5% 11%
$25,000- $34,999 5% 5%
$35,000 - 544,999 8% 7%
$45,000- $54,999 14% 14%
$55,000 - 564,999 15% 12%
$65,000- 574,999 12% 13%
$75,000 - $84,999 13% 8%
$85,000 - $94,999 7% 7%
$95,000- $109,999 8% 11%
$110,000- $124,999 5% 6%
$125,000- $149,999 5% 3%
More than $150,000 3% 3%

Who's the boss?

This year we learned that 3% more respondents now had
managerial responsibilities than did in 2010. And of those
managers, 44% managed lab professionals only, while 35%
managed both lab and non-lab employees. Exactly half of
this year’s respondents told us that the number of employees
they managed was between one and four, while 38% said
they managed between five and 24, and only 12% said they
were responsible for staffs larger than 25.
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Show me the money

Compared with 2010, there has been very little change in
compensation. Those making less than $25,000 a year dropped
from 11% in 2010 to this year’s 5%, suggesting fewer new
hires and more movement up the pay scale. Top to bottom,
this year’s results indicate compensation stability along with
some modest increases. However, when it comes to bonus
programs, 8% fewer respondents were participating—36%
compared with 44% in 2010.

While 22% of this year’s respondents said there had been
significant changes to their benefits within the past year, that
percentage was not any greater than what we’ve seen over
the past two years. And when asked to explain, there were as
many positive as negative comments regarding those changes.
“Better health insurance,” “Economy improved and bonus
was higher,” “Employee health insurance premiums have
gone up and coverage has gone down,” and “No merit or cost-
of-living salary increases.”

However, when asked specifically about their current
employer-provided benefits, respondents identified modest
improvements in the majority of offerings. Notable was a 10%
increase in 401(k) matching programs. Other improvements
included upticks in health, dental, vision, and long-term care
insurance as well as in tuition reimbursement and contributions
to pension or retirement accounts separate from 401(k)s.

Stability with less opportunity

One surprising and fairly dramatic response this year
compared with 2010 was to the question of whether respondents
would still be working at the same company with the same
position within the next 12 months. Two years ago 41% said
they agreed/strongly agreed; this year that number increased
33 points to 75%. This seems to indicate that two years ago lab
professionals were less certain about their futures within their
organizations—still feeling the aftershocks of the 2008 financial
crisis perhaps. But this year’s data suggests that while jobs might
be more secure, the opportunity for growth or promotion has
decreased. This same possibility is also indicated by answers to
the question of whether respondents would be working at the
same company with a job promotion within the next 12 months,
to which 12% fewer agreed/strongly agreed and nearly 17%
more disagreed] strongly disagreed. But despite what appears to be
fewer growth opportunities within their organizations, nearly
12% fewer respondents said they would be leaving their current
positions within the next 12 months than did in 2010. Different
question, but the same answer when 25% more respondents this
year disagreed with the statement “Within the next 12 months I
will be working somewhere else in the same profession.”

www.labmanager.com
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Training and career developmem However, somewhat notable were responses to the statement, “This
There was almost no change this year organization provides training or experiences to help me explore other
in respondents’ answers to questions opportunities within the company,” to which 10% fewer said they agreed/
concerning job training and career strongly agreed than did in 2010. This reinforces the earlier suggestion that
development. In fact, when asked whether there are fewer career growth opportunities in today’s research facilities.
they felt their experience and skills were
adequate for their current positions, Despite that, this year’s survey paints a picture of general stability
93% answered in the affirmative, the within the scientific research community, with no dramatic changes in
exact same percentage as in 2010 compensation, benefits, or job satisfaction. That labs remain populated with

more middle-aged and older employees remains a constant and something
we will continue to pay attention to, begging the question of who will

TABLE 5: Within the sext 12 months | replace the baby boomers when they finally hit retirement age. Stay tuned.

will still be working at the same company
with the same position.

If you participated in this year's Salary & Employee Satisfaction Survey, thank you. We look

2012 2010 forward to returning fo this important topic a year from now and will be counting on your
Strongly Agree 48.0%  12.2% participation.
Agree 268%  29.2%
Neutrdl 09% 2240 FOR COMPLETE SURVEY RESULTS, go to:

2 20 www.labmanager.com/labmanager /downloads /Magazine /2012salarysurvey

Disagree 47%  17.6%
Strongly Disagree 59%  10.3%
Don’t Know 3.8% 8.1%
TABLE 6: Within the next 12 months | Most Extensive Line of Laboratory Fume Hoods in the Industry

Reduce Energy costs up to 50% with HEMCO Sash Management 123,
which provides maximum energy efficiency and user protection.

will still be working at the same company
with a job promotion.

2012 2010
Strongly Agree 7.0% 7.9%
Agree 123%  23.8%
Neutral 248%  27.7%
Disagree 2.4%  20.5%
Strongly Disagree 4%  11.7%
Don’t Know 9.6% 8.4%
TABLE 7: Within the next 12 months : ] ——
I will be working somewhere else in the Laboratory Fume Hoods are available in
same profession. 1. Constant Air Volume CAV Air By-Pass
2012 2010 2. Variable Air Volume VAV Restricted Bypass
) , 3. Explosion Proof models for Hazardous Locations
Strongly Agree 4.6% 8.1% 4. CE models for International Electronic Configurations
Agree 9.4% 17.5% Standard Bench Mount and Floor Mount hoods with over 40 standard sizes and
Neutral 19.5% 30.7% custom sizes to your specs. UniFlow Superstructure exclusive unitized dual wall
- : \ : , construction for total chemical resistance, strength, and durability. Performance
Disagree 4.7%  21.9% tested to ASHRAE 110 - 1995. U.L.1805 Classified for Fume Hoods & Cabinets, and
Strongly Disagree 31.4% 9.6% SEFA1 Recommended Practices for Fume Hoods, and Greener Product Certified.
Don’t Know 10.4% 12.2% Consider the NEW Uniflow Fume Hoods
on Your Next Lab Project
HEMCO. Call 800-779-4362
ISO 90012008 Certified Company www.HEMCOcorp.com
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CAREER

COUNSELING

" SIX COMPETENCIES NEEDED TO SURVIVE INEVITAE

CAREER UPS AND DOWNS by John K. Borchardt

American Chemical Society (ACS) experts have concluded
from ACS member surveys that members can expect to hold
several jobs during the courses of their careers. These may be
for a single employer but are more likely to be for several. The
same 1s likely true of other industrial science and engineering
careers. The era of the one-company, 40-year career is over.
The employment world has changed dramatically in other
ways as well. Hot technical specialties can “cool oft” quickly.

To succeed in this constantly changing career environ-
ment, it is best to focus on six lifelong competencies that are
transferable from one job to another and from one career to
another. These are:

*  Have along-term perspective on your career. Maintain
your skills even in areas in which you are no longer active.

+  Satisfy your customers’ ever-changing needs.

*  Become and remain a creative, effective, and efficient
problem solver. This requires developing critical-

thinking skills.

*  Develop a global perspective. This means developing
cultural understanding and sensitivity. Mastering a second
language can be a tremendous aid to career development.

*  Become and remain motivated and persistent in the
face of challenges.

*  Live a healthy and balanced life. This is often essential to
both career success and personal happiness.

Let’s look at each of these competencies more closely.
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Have a long-term perspective

Business and technology needs will change many times
during the course of your career. Understanding these needs
will enable you to remain flexible and successful. For ex-
ample, during the mid-1980s the price of crude oil dropped
sharply and remained low for more than a decade. In re-
sponse, the oil industry cut R&D employment sharply. Some
flexible scientists and engineers applied the technology they
had learned to environmental remediation and continued to
have successful careers, albeit in the environmental industry
not the petroleum industry.

“The era of the one-company,
40-year career is over.”

Sometimes it can also pay to look back as well as forward. For
example, a decade ago crude oil prices began rising again. The
technologies I mastered during the 1980s became relevant again
and extended to new areas such as producing oil and natural
gas from low-permeability shale. I had never lost my interest in
these technologies and today they constitute a major portion of
my consulting business.

“Always have a Plan B,” former ACS president Helen Free
advised ACS members. A Plan B is a secondary course of ac-
tion should unforeseen changes make your primary career plan
outdated. Having a Plan B prepared provides peace of mind
in uncertain times. Your Plan B provides focus and a sense of
purpose should you be forced to change the direction of your
career or you decide to do so voluntarily.
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For instance, I implemented a Plan B in 2004 when my
employer closed its Houston laboratory and gave me an
involuntary job transfer to a laboratory 1,000 miles away. I
saw this possibility coming and had previously developed

a plan to become a self-employed consultant and techni-
cal writer. Consequently, when my employer announced I
would need to relocate to keep my job, I was prepared to
implement my Plan B. I had already lined up consulting
clients. My last day of employment was on a Friday and I
began working on my first consulting project the next day.

Satisfy your customers’ ever-changing needs
Your customers may be consumers or other companies
that buy your firm’s products or services. They may also be

people working for your own firm who use the results of
your work. Customers have constantly rising expectations
for cost effectiveness, usually combined with lower prices.

Newly designed polyurethane seating from BEVCO features vented
seats and backs for outstanding comfort. Fast, easy clean-up, extreme
durability and a wide range of adjustments make the 7000V Series
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the perfect choice for use in today's productive
laboratory environments.

¢ Extreme durability. Seats and backs resist
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grease, water and mild chemicals

4 10 distinctive models.
Choice of base designs,
casters, floor glides
and footrings

4 Comprehensive range of
adjustment options.
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- » .?ﬂanIusive 12 year warranty
- - ]
Call for a FREE
' brochure
a . - S_tyle and Comfort by Design ...
.. +BEVCGO
o
2 & 8 "
(800)864-2991 « www.bevco.com

This means making continuous small improvements in
your firm’s products and services as well as trying to find the
next major innovation. As Ben Franklin noted, “Watch the
little things; a small leak will sink a great ship.” In Japan, this
process is called kaizen and is the basis of the “economic
miracle” that created the country’s economic boom in 1980.

“Having a Plan B prepared provides
peace of mind in uncertain times.”

Achieving and maintaining customer satisfaction requires
a process of innovation through team-oriented collaboration.
This means you have to “focus on the thinking of your most
forward-looking customers,” according to consultant Bradford
Goldense, president of Goldense Group, Inc. Business and
career success often means going beyond this and understand-
ing your customers’ technology so well that you can visual-
ize improvements that they do not. They often view their
operational problems and limitations as “facts of life” they
have to live with. If you can design a process or product that
overcomes those problems or limitations, you can often win
new business for your firm from both existing customers and
companies that currently don’t buy your products.

Become and remain a creative, effective, and

efficient problem solver

This means developing “critical-thinking skills.” This vague
term involves questioning assumptions. For example, the as-
sumption of customers that a problem is unsolvable and just
something they have to live with. Critical thinking during
problem solving also involves clarifying goals and evaluating
evidence. This thinking is then used to develop an action plan.
Critical thinking continues through assessing your conclusions
when you think you have solved the problem.

Being willing to take calculated risks is essential in solving
problems. Use your critical-thinking skills to reduce the risks
you must take and then forge ahead. Goldense notes, “Innova-
tion and risk are almost synonymous.” President John F. Ken-
nedy once said, “We should not let our fears hold us back from
pursuing our hopes.”

Every company occasionally encounters a major problem.
When this occurs, don’t find fault with others. Don’t play the
“blame game.” Instead, find a remedy. The effort involved in
finding and punishing a culprit is usually better employed in
solving the problem and making sure it can’t happen again.
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Develop a global perspective

A global perspective is increasingly necessary for small
and midsized businesses as well as large companies. This
means you need to develop an understanding of the cultures
and business practices of the organizations your firm does
business with and sensitivity to their different perspectives.

Becoming fluent in languages other than your own is
becoming increasingly important for career advancement.
For example, a graduate school friend of mine, a native-born
American and research chemist with Eastman Kodak, spoke
Chinese. He was chosen by his employer to open up a lab
in the People’s Republic of China. Another graduate school
friend spoke German very well. When his firm was acquired
by a firm located in the German-speaking area of Switzer-
land, he was soon asked to employ his language skills as the
American spokesperson in his employer’s business and R&D
meetings. He often went on business trips to Europe and
had extended assignments at its global headquarters. His last
position was executive vice president of research.

“Being willing to take calculated risks
is essential in solving problems.”

The United States is increasingly becoming a multicul-
tural society. This means your employer is more likely to
be marketing to consumers with different cultural back-
grounds and to companies that employ women and mi-
norities in influential positions. This requires you to have
cultural sensitivity to people whose cultural perspectives
are substantially different from yours.

Become and remain motivated and persistent

If necessity is the mother of invention, then
persistence is its father. Being an effective problem
solver often means being persistent. Benjamin Franklin,
no mean inventor himself, said, “Energy and persistence
conquer all things.” Expressing the same idea somewhat
differently in Poor Richard’s Almanac, Franklin wrote,
“Little strokes fell great oaks.”

Perhaps the world’s most prolific inventor, Thomas
Edison’s persistence in developing the incandescent light
bulb 1s widely known. This was far from the only time
he demonstrated persistence in his laboratory. He and
his team performed 50,000 experiments to perfect the
alkaline battery.
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Actively manage your career

Your most important business is your own career.
Take responsibility for it. This means reevaluating
your career options as you progress in your career.
Taking responsibility will help you identify exciting
Plan B opportunities. A formal career plan that takes
into account major life changes such as retirement
from a full-time job is very helpful.

Seek out mentors and role models. They can help
you navigate challenges and assess options at all
stages of your career.

Don’t be afraid to do something different. For
example, after spending 13 years working on vari-
ous aspects of oil field chemistry, my then employer
killed most of its oil field chemistry R&D programs
in response to low oil prices. Rather than remaining
in oil field technology, I exercised a Plan B strategy
and moved into paper recycling chemistry—a rapidly
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developing area, as paper recycling was growing consulting work is working with clients to solve oil

substantially in the 1990s. Moving into this area and ~ production problems.

successfully developing new products to deal with

problems in removing ink from pulped wastepaper And now for something completely different

and solving other paper manufacturing problems was ~ Doing something completely different may involve

exciting and mentally stimulating. moving out of the laboratory completely. Some lab
managers, particularly at junior levels, move into
business management positions for their companies.

ulf necessrty |S the mOther Of Another example: foreign language proficiency

. . . . can be the basis of a second career as a translator.
IﬂVEﬂtIOﬂ, thEﬂ perSISt€ﬂC€ IS The combination of scientific knowledge, industry
. " experience, and mastery of a foreign language is
its father.

a highly valuable skill set. Translation requires
excellent writing skills in both languages. Translators
usually specialize in one area: medicine, science,

However, I also continued keeping up with the engineering, legal, etc. The choice of language is
literature in oil field Chemistry. This was my Plan B. important. Those skilled in languages mastered by
I actively moved back into this area when the field many American scientists such as German’ French,
revived about a decade later. Currently, most of my or Spanish often are not able to Charge as much
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for their services as can those who are
proficient in useful but less commonly
mastered languages such as Japanese and
Russian. Those proficient in the languages
of countries with rapidly growing
economies such as China (Mandarin) and
Brazil (Portuguese) can expect a growing
demand for their services.

“Your most important
business is your own
career.”

Holding professional certification as a
translator from an organization such as
the American Translators Association
is often important in being hired as a
translator.

Live a healthy and balanced life

A healthy and balanced life is
essential to having an enjoyable career.
This means finding the appropriate
balance between your career and
your personal life. This balance often
changes as you progress in your career.
For example, an unmarried graduate
student or young scientist may be quite
happy with a life spent predominantly
working in the laboratory and having
few outside interests. However, this
balance may change should our young
scientist get married and have children.
It may also change as the scientist
becomes active in professional societies
or an engrossing hobby. The key is to
find a balance that works for you at any
given time and to adjust that balance
should your needs and interests change.

Dy. Fohn K. Borchardt is a consultant and technical writer. He is the
author of Career Management for Scientists and Engineers and
often writes on career-velated subjects. He can be reached at j
kborchardr@hotmail.com.
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*THE CHALLENGES OF
HIGH PERFORMANCE
COMPUTING

THE NEED FOR STORAGE AND MANAG

MORE PRESSING THAN DATA GENERATION

by Bernard Tulsi

Research laboratories are expected to deliver high
performance computing (HPC) systematically and
reliably to keep pace with the unprecedented levels of
computation, storage arrays, and networking switches
researchers require to gather, evaluate, and move
the voluminous data they have to grapple with. The
unrelenting increase in the volume of data generated
in modern laboratories poses tremendous challenges for
managers and directors tasked with facilitating optimal
performance while simultaneously minimizing power
usage by computing systems, maximizing the efficiency
of their cooling processes, and maintaining energy
expenditures at the lowest levels practicable—at a time
when prices are at historic highs.

“There is the real possibility that local
utilities may be unable or unwilling to
supply the power needs of HPC data
operations.”

Although such challenges appear daunting enough,
they also have to be addressed in an environment overlaid
with a solid interest in reducing carbon footprints and
where there is much greater sensitivity about the potential
impact of energy consumption on climate change.
Furthermore, with some HPC systems consuming as
much electricity as all the residential and commercial
users in a typical small city, there is the real possibility
that local utilities may be unable or unwilling to supply
the power needs of HPC data operations. Recent reports
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suggest that planners of new or expanding HPC sites,
some at multi-petascale and exascale levels, may have to
consider myriad power options—even the deployment of
small-scale nuclear power reactors are reportedly on the
table—to address their energy needs.

Just a decade ago, such power issues would not have
made it on a list of lab managers’ top key concerns. Now,
however, they are constantly listed among the top HPC
challenges. Dell’s HPC Global Director Tim Carroll
notes that HPC has acquired heightened prominence
with a corresponding increase in demand within the
last decade, and acknowledges that his company, known
mostly as a leading manufacturer of personal computers,
is now heavily involved in HPC systems.

HPC has long been the purview of the national labs,
which needed and were focused on large and powerful
systems. This meant that as this sector evolved the highest
end of the HPC spectrum received the most attention.
Carroll notes that this did not necessarily translate into
delivering more computational cycles into the hands of a
greater number of researchers.

The current status in the HPC sector reflects both good
news and bad news scenarios for lab managers. The good
news is that because of the efforts of Intel Corporation
and other processor manufacturers, the vast majority
of the research community can fairly easily get enough
computational power to solve their problems. “This is true
for about 80 percent of the cases,” says Carroll.

He points out, however, that because the computational
problem has not necessarily been fully solved—it is
just under control—now all the research clusters are
generating data “at a torrential pace, and there is a storage
explosion because the researchers don’t want to get rid of
any of the data”

www.labmanager.com


http://www.labmanager.com

COMPUTING & AUTOMATION

Carroll says that some of the most compelling
evidence of this issue could be seen among Dell’s
customers who are engaged in genomics, where a single
researcher can generate one to two terabytes of data per
day. Genomics researchers do not typically have a data
generation problem,; they have data storage and data
movement problems—they have to manage immense data
repositories that must be moved from one researcher to
another and from one lab to another.

In a recent case, the 350-employee-strong Virginia
Bioinformatics Institute at Virginia Tech addressed some
of its I/O intensive and large genomic data challenges
as well as its unique software and hardware requirements
by deploying Dell’s Power Edge C6100 servers with
Intel’s Xeon processors along with Intel’s QuickPath
Interconnect to enhance its system performance. While
accelerating its research processes, the use of clusters
from Dell and Intel enabled easy expansion, boosted the
energy efficiency of the servers, and minimized the costs
associated with power and cooling.

Similarly, The Translational Genomics Research Institute
(TGen) opted to build a new HPC cluster to deal with
the massive amounts of data generated by its clinical trials
for neuroblastoma (one of the most common pediatric
cancers). By deploying a cluster of Dell’s PowerEdge blade
servers and Intel’s Xeon processors, TGen was able to
achieve a twelvefold gain in its processing power for patient
data, along with thrice the number of cores in the same
floor space. The new scalable cluster initiative was capable
of supporting 100 percent growth in data volume year
after year and created the basis for 800 server cores to be
managed by one I'T administrator.

HPC is an important enabling technology for genomics/
bioinformatics. In 2003, the aggregated cost to map the human
genome was estimated at $3 billion, whereas today the bill for
a similar undertaking could be as small as $1,000. As costs get
lower, however, there is an exponential increase in the amount
of data generated and in the demand for HPC capacity—data
storage, immense memory capacity, and huge bandwidth
connecting data repositories and computer clusters.
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“Researchers engaged in weather modeling or related computer-intensive
problems with lots of complex networking operations may face completely
different sets of challenges,” says Carroll. He adds that these are the elements
that make the HPC field challenging, because there are a number of different
infrastructure challenges under the umbrella of research HPC. “The bigger
the laboratory and the greater the number of researchers to be supported, the
greater will be the need for different types of solutions. The challenge for labs
1s to build the type of infrastructure that will meet the different needs of a
number of researchers and in the face of tight budgets ensure that this is done
in a way that focuses on supporting the researchers and not necessarily on
solving infrastructure problems alone.”

“In 2003, the aggregated cost to map

the human genome was estimated at $3
billion, whereas today the bill for a similar
undertaking could be as small as $1,000.”

“One of our key capabilities is to quickly get together with lab management
teams to assess the budget of the system—this is not just financial; it also
includes power, space, cooling, and staffing,” he says. “Once we understand
those parameters it becomes easier to design and shape the right system, with
the key requirement being whether it is usable for the researcher in addressing
the problems at hand.”

He says that once the equipment is agreed to and ordered, one key question
1s whether it 1s in place and running science in six weeks or six months. “And
once it 1s there, does it just run so people don’t have to think about it because
it is stable and reliable and integrates well with the other aspects of the lab,
or is it is like a finely tuned race car that is down half the time because of
inappropriate architecture for the situation in which it must function?”

Carroll says that one important piece of advice he would give lab managers
who are not experienced in procuring and managing these systems is never
to tell researchers to request what they need and then take on the task of
sourcing the systems without the involvement of the researchers who will be
using them. “It will be much better and smoother if the people supporting
these systems are a part of the process from the beginning and throughout.”

Reflecting on how the sector has evolved, Carroll says there was a
ume when there were both HPC systems and commercial data centers.
“Because the HPC needs for the supercomputers were so specialized and
the power and cooling requirements were so different from traditional
needs, they had to be separated.

“What has happened over time and has certainly accelerated over the last
two or three years—with the growth of HPC and the shrinking of budgets to
support these initiatives—is that traditional systems and HPC are moving to the
same data centers. That is step one,” says Carroll.

www.labmanager.com
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Eventually, he says, whether it is the next five or ten
years, it will be possible to move workflows such that it
can be decided at any given time what portion of the
system 1s configured as HPC, what is serving up web
capabilities, and which part is performing key functions.
“This is the only way to get greater efficiency from the
data centers, and it is not about moneys; it has to do with

the fact that a lot of them are out of data storage space,”

says Carroll.

“Traditional systems and HPC are
moving to the same data centers.”

So the challenge is to be more efficient with the
available space, according to Carroll. Current dynamics
in this area are forcing an examination of how the same
infrastructure could be used for multiple purposes and
become more efficient. He says
federal labs do not have budgets for

COMPUTING & AUTOMATION

in a container, not a data center; [there are] two metal
containers sitting at the side of a building in Colorado.”

“These pods will play an important role in raising
efficiency. Most data centers are inefficient, with 15
percent to 20 percent of the power going into the
building but not making it to the computers. A lot can
be done to reduce carbon footprints just by making data
centers more efficient.

“Our vision of HPC is that it should be analogous to
GPS, a highly advanced technology that is being put to a
number of everyday uses. Five years from now we should
be able to make it easier for lab managers to deploy these
systems for their researchers—we are not there yet,
but the goal should always be to make it easier for more
people to access this technology,” says Carroll.

Bernard Tulsi is a freelance writer based in Newark, Del. He may
be contacted at brulsi@comcast.net or by phone ar 302-266-6420.

additional buildings, which could take

as long as ten years to construct and
make operational anyway, while cash-
strapped state labs do not seem to
have much hope of accessing funding
for new construction projects.

Any growth seems to be on the
commercial side, especially in biology,
genomics, and proteomics. “In fact,
what we are seeing there is that rather
than building conventional data
centers there is a rapid adoption of
containers or pods, which are totally
self-contained from an environmental

perspective, with complete
capabilities installed on a concrete pad
rather than in a building. It produces
unbelievable efficiency from a power
consumption perspective, using a
far smaller footprint than would an
entire building, without losing any
functionality on the computer side.”
Interestingly, according to
Carroll, the sixty-second-largest
supercomputer in the world was
deployed by Dell last year at the
University of Colorado. “It was
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PUSHING
DESIGN

BOUNDARIES

FIVE TRENDS IN LABORATORY
PLANNING & CONSTRUCTION
THAT WILL IMPACT FUTURE
RESEARCH FACILITIES

by Steve Copenhagen, LEED AP

“ The King Faisal Specialist Hospital and
Research Center is an 894-bed multi-facility,
multi-entity tertiary care hospital and one of

the leading healthcare institutions in the

Kingdom of Saudi Avabia. Image Credit: Cannon Design

The past 20 years have seen an explosion in labora-
tory construction as academic, pharmaceutical, bio-
tech, and high-tech companies have increased the level
of research and development in their respective fields.
The design of these laboratories has evolved dramati-
cally as architects and engineers have responded to
the growing requirements of the research community.
Here are five trends in laboratory planning and design
that will impact every research facility.

Increased support equipment

The increase in laboratory support equipment has
created a demand for increased space in labs. More
analytical equipment—mass spectrometers, high-
performance liquid chromatographs, X-ray refractom-
eters—has become readily available and even com-
monplace in research. Bench space is at a premium as
these pieces of equipment occupy a greater percent-
age of the lab area. Most labs were never planned for
this quantity of equipment and, unfortunately, many
newly constructed labs aren’t either.

The growth of analytical instrumentation has added
to the data storage and computational needs of labs as
well. Personal computers and the network servers re-
quired to connect them create additional space demands
at the benchtop and require dedicated server rooms.
Building data cabling is constantly under pressure to
provide the fastest and broadest network systems with
high-speed connections all the way to the benchtop.

Advances in robotics will increase lab productivity
and efficiency but will place further strain on available
workspace. Already, robotic samplers and pipetting
equipment are in fairly common use; new applications
of robotic technology will cause lab planners to be yet
more adept at spatial organization.

Support cores such as an imaging core, an omics
core, or a characterization core are one design strategy
that can begin to alleviate the space crunch. A sup-
port core is a centralized space containing equipment
that may be shared by two or more research groups.
Typical equipment in support cores are electron
microscopes, mass spectrometers, or genetic sampling
analyzers. Within a single lab, these types of instru-
ments are not typically utilized at their full capac-
ity—but when shared by multiple groups, they operate
at a higher level of use. The support core also reduces
space problems within individual labs and increases
the utilization of these expensive instruments.

www.labmanager.com
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Cores also can be established with a dedicated techni-
cian who provides technical and operational expertise of
the instruments. This expertise is critical since instru-
ments are constantly evolving both in software analytical
tools and detection hardware. To increase the utilization
of the instruments, the technician can provide instru-
ment analysis as an in-house service and as a for-fee
service to out-of-house users. Technicians also provide
training on and maintenance of the instruments.

Space flexibility

Laboratories are not static. Over time, the research
being conducted will change as will the research neces-
sity. In most cases, gutting a lab
and starting from scratch is not
financially feasible. Flexibility in
the original planning and design is
a key strategy for accommodating
change and growth.

At the most basic level, dimen-
sional modularity allows labs to
be reconfigured in the most cost-
effective manner.

Flexibility also extends to me-
chanical systems. With the initial
cost, lab mechanical systems can

labs as well.”

comprise up to 50 percent of the

total construction cost, and later modifications to the me-
chanical system can be extremely expensive and disrup-
tive. Flexibility in mechanical systems can be achieved
by providing shafts, vertical space, and mechanical rooms
that can be expanded in the future. The designer must
right-size the building aspects that cannot be changed—
floor-to-floor height, the structural grid, floor loads—in
such a way that mechanical systems can be adapted to
new requirements.

Building codes and safety guidelines

Building codes and guidelines, of course, provide
for the safety of occupants. In the comparatively risky
environment of the laboratory, more stringent codes are
applied. And yet many of the provisions of laboratory
building codes have been in place for decades and may
not reflect modern safety advances. The lab designer
should ask whether alternative safety methods might
meet the intent of the codes; to do so will require close
consultation with local authorities that have jurisdiction.

Lab Manager Ocfober 2012

“The growth of analytical
instrumentation has added
to the data storage and
computational needs of

Energy/Sustainability

Energy efficiency and conservation, as in every build-
ing type, has become an important consideration in
laboratory buildings. Laboratories are very dense energy
consumers. To a greater degree than in most buildings,
most of a laboratory’s energy is consumed by mechanical
and electrical systems.

To provide a safe working environment, laboratories have
used the concept of high air-change rates to flush out any
dangerous chemicals. This large volume of air is exhausted
and not recirculated as is typical in non-laboratory environ-
ments. Designers work with the codes, safety officials, and
owners to look for ways to reduce this cost without forfeit-
ing the safety of the space.

With the development of sensors
that sample the room air for chemi-
cals, the room air-change rates can
be reduced. When chemicals are
detected, the building exhaust sys-
tem is increased for the area where
the chemical has been detected in
order to flush the area.

Another sustainable idea is the
separation of the ventilation air
system from the heating/cooling
requirements. Currently buildings
use a combined approach, where
the ventilation system provides air changes as well as heat-
ing/cooling. In laboratories where the required air-change
rate is larger than needed just for safe ventilation, a lot
of air is used to satisfy cooling loads. With the use of a
separate device to supply water heating/cooling, such as a
chilled beam, the air volume can be designed to satisfy the
ventilation and makeup requirements and the chilled beam
can be sized to provide the heating/cooling requirements.

Innovative and translational research

Over the past decade, translational research has be-
come the most significant trend in laboratory operation.
Simply put, translational research is the rapid application
of promising discoveries from the basic to applied re-
search to products. In the case of clinical research, from
the bench to patient treatment, innovative research is
facilitated by the physical colocation of multidisciplinary
teams, incubator partnerships, and industry.

A prime example of this concept is a project in Buf-
falo, NY, where Kaleida Health, the Jacobs Neurological
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Institute, the Clinical Translational Research ~ “ ‘The Henry Bellmon Research Center is Oklahoma State University-

Center, and the Bioscience Incubator of Stillwater’s only building dedicared exclusively to reseavch. Designed with
the University at Buffalo came together in modern features, this state-of-the-art facility brings together researchers

a single building to create the Global Heart [from different departments who collaborate on projects at the cutting edge
and Vascular Institute. In this single build- of modern research. Image Credit: Cannon Design

ing, innovative research and ideas can be
seamlessly discussed, exchanged, refined, and
tested. With the inclusion of the incubator
facilities, ideas don’t get lost in academia,
they get pushed out into the marketplace.

Conclusion
Laboratories have evolved far beyond the
dark, isolated spaces of the past. New types PR
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of research, new approaches to research and e

new interdisciplinary interactions have all
combined to push the design of labs into new
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territory. Increased support equipment and and detectors
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instrumentation, space designed with flexibility,
modern safety advances meeting building codes,
increased demands for sustainability, and the in-
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novative research model have all impacted and ich O
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will continue to shape how researchers work in Zero-Al

their laboratories. Planners, designers, and own-
ers who successfully respond to these directives septa & Fariied
will create institutions of leadership with the e e

next generation of research discoveries.

Steve Copenbagen, LEED AP and principal with
Cannon Design, has move than 35 years of experi-
ence and specializes in vesearch and discovery
projects. He can be reached at 415-243-4170 or
scopenbagen(@cannondesign.com.
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ULTRAPURE WATER SYSTEM LOWERS ENDOTOXIN

ONTENT

BELOW PRESCRIBED LIMITS by Katrin Toeppner and Dr. ElImar Herblg

The cell wall components of gram-negative bacteria,
such as E. coli and pseudomonads, are designated as en-
dotoxins. They have a hydrophilic polysaccharide and a
lipophilic lipid component and, unlike the bacteria from
which they originate, are highly heat and pH-stable. En-
dotoxins belong to pyrogens, i.e., they can cause fever if
they come in contact with mucous membranes or if they

enter the bloodstream (with reference to Steck, 2006, [1]).

According to the prevalent pharmacopeias, the defined
limit values for endotoxin content may not be exceeded
during the manufacturing process of pharmaceuticals.

In mammalian cell cultures that are used to produce
biopharmaceuticals, such as immunoglobulins, the pres-
ence of endotoxins can lead to cell death. For this reason,
ultrapure media, i.e., ultrapure water, with levels proven
to be below the limits must be used to manufacture bio-

pharmaceuticals or to propagate cell lines or cell cultures.

The objective of this study is to demonstrate that the
ultrapure water produced by the arium pro VF water
purification system exhibits an endotoxin content that is
far below the prescribed limits and that can be used for
applications of the categories mentioned above.

Endotoxin testing

A method for detection of endotoxins is the so-called
LAL (Limulus Amebocyte Lysate) test, which uses the
clotting reaction of a lysate of amebocytes isolated from
the horseshoe crab (Limulus polyphemus). This reaction
involves a primitive evolutionary coagulation cascade in
which proteases are sequentially activated, thus resulting
in the formation of a clot.

The coagulation cascade (also called a Limulus En-
zyme Cascade, see [2], [3]) can be triggered by endotox-
ins or alternatively by f3-glucans, which are short-chain
polysaccharides found in the cell walls of yeasts and
molds. The f3-glucan pathway may lead to false-positive
results [1]. Based on coagulation, the liquid, colorless
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lysate reacts by coagulation to form a solid, milky gel,
hence the term “gel-clot method.” As the sensitivity of
the lysate is extremely high, it is imperative to rule out a
false-positive reaction caused by contamination with en-
dotoxins or f3-glucan. For this reason, exceptionally high
purity requirements must be placed on ultrapure water.

In addition to the gel-clot method, the endotoxin
content can also be assayed using a quantitative chromo-
genic method. In this method, a synthetic chromogenic
peptide, a chromogenic substrate, is added to the lysate.
Whereas in the gel-clot method, a gel clot is formed by
the clotting enzyme, the synthetic chromogenic sub-
strate in the chromogenic method is split by the clot-
ting enzyme, resulting in a color change to yellow. The
intensity of the yellow coloration correlates directly
with the endotoxin content of the sample (chromogenic
test). Preparing the lysate for either the gel-clot or the
chromogenic method must therefore be done using
ultrapure water.

|
sarigei
-

A Figure 1. arium® pro VF ultrapure water system.
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An ultrapure water system

The arium® pro VF system (Fig. 1) is designed to pro-
duce ultrapure water from pretreated drinking water and
removes any contaminants still present in this potable wa-
ter. Ultrapure water production requires continuous recir-
culation and a constant water flow rate, which is achieved
using a pump system with controlled pressure. The con-
ducuvity of the water is measured at the feed water inlet
and at the downstream port, or product water outlet.

The system used in the tests described in this paper
operates with two different cartridges. These are filled
with a special active carbon adsorber and mixed-bed ion
exchange resins to deliver ultrapure water with a low
TOC content. Moreover, the unit has an integrated UV
lamp that has a bactericidal and oxidizing effect at wave-
lengths of 185 nm and 254 nm, respectively.

Furthermore, the system has a built-in ultrafilter mod-
ule used as a crossflow filter. The ultrafilter membrane
utilized in this filter retains colloids, microorganisms,

endotoxins, RNA and DNA. A 0.2 um final filter installed
at the water outlet serves to remove particulates and

bacteria during dispensing of the ultrapure water stream.

The process that the unit employs to produce ultrapure
water is shown in Figure 2.
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A Figure 2. Schematic flow diagram.

Test methods

In the tests performed to assay the endotoxin content in
ultrapure water obtained from the system, both the gel-clot
method and the chromogenic method were conducted.
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Gel-Clot method:

The lyophilized lysate (Charles River Endosafe R 15006)
was dissolved in ultrapure water obtained from the system
and frozen by portions in pyrogen-free test tubes. An endo-
toxin standard series consisting of LPS E. coli 055:B5 (Lonza
N 185) was prepared in concentrations of 0.001 EU/ml to 25
EU/ml using ultrapure water from the arium pro VF system.
The dissolved lysate was tested using the endotoxin standard
prepared in order to verify that it had the sensitivity indi-
cated (0.06 EU/ml). A sample of 100 pl was pipetted into 100
pl of the lysate and incubated in a water bath at 37°C. After
one hour, each tube was individually removed from the water
bath, turned by 180° and assessed for gel-clot formation.

Chromogenic method:

The chromogenic substrate (Charles River Endo-
chrome K R1710K) was dissolved in ultrapure water
produced by the water purification system. This chromo-
genic substrate and the endotoxin standard samples were
pipetted into 96 endotoxin-free well plates in a ratio of
1:1. The absorption of each sample was measured con-
tinuously at one-minute intervals over one hour at 405
nm using a TECAN Safire plate reader at 37°C.

Results

In the range of 0.001 EU/ml to 0.05 EU/ml, the gel-
clot method showed a negative result; i.e. no gel-clot for-
mation (no endotoxins detected; see Table 1). A concen-
tration of = 0.1 EU/ml resulted in the formation of a gel
clot. This result shows that within the detection sensitivity
limits of the gel-clot method, no endotoxins were present
in the ultrapure water filtered by this particular system.

The 60 absorption readings at 405 nm (Figure 3) in
the chromogenic method yielded curves with different
slopes depending on the specific endotoxin content of
the standard samples. The times that were needed to
reach a specific absorption were determined using a spe-
cial computer program and used as the basis for extrapo-
lating the samples with an unknown endotoxin content
(for values, see Table 1 - chromogenic assay). As the
standard samples with the lowest concentrations (0.005
and 0.001 EU/ml) and the arium water did not attain the
extinction value of 1 required to calculate the endotoxin
content, they were assessed as below the detection limit.

The values attained with arium pro VF ultrapure
water were considerably lower than those plotted for the
curve of 0.001 EU/ml.

www.labmanager.com


http://www.labmanager.com

Introducing the new Buck Scientific 230ATS
Automated Touch Screen Atomic Absorption Spectrophotometer

wwwBuckSci.com

Where low prices and Quality coexist Find us R
203-853-9444 ~ 800-562-5566 Facebook



http://www.bucksci.com

42

TECHNOLOGY & OPERATIONS

Endotoxin Standard Chromogenic Assay
Prepured [EU/mlT* [EU/ mi]*

arium® pro VF Ultrapure Water

Endotoxin Standard 0.001 No 0**

Endotoxin Standard 0.005 No 0**

Endotoxin Standard 0.01 No 0.009

Endotoxin Standard 0.05 No 0.055

Endotoxin Standard 0.1 Yes 0.083

Endotoxin Standard 0.5 Yes 0.63 E”Z;ifii.é'éjz:];”tjjl.”m
Endotoxin Standard 1.0 Yes 1.2 pro VF Ultrapure Water
Endotoxin Standard 5.0 Yes 4.47 and Endotoxin Standard
Endotoxin Standard 10 Yes 8.4 Samples Using the Gel-Clor
Endotoxin Standard 25 Yes 25 g;;f%:;ijg Chromo-

* El/ml, endotoxin unit; 1 EU approximately corresponds to 100 picograms of endotoxin (as a rule of thumb)

** Below the quantifiable detection limif
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A Figure 3. Absorption readings for endotoxin standard samples
over a 60-minute period using the chromogenic method.
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A Figure 4. Endotoxin assay of water samples.
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Figure 4 shows the data collected on endotoxin con-
centrations in tap water, deionized water (DI water) and

arfum water in comparison with two selected endotoxin
standards (0.05 EU/ml and 0.005 EU/ml).

The endotoxin content in water samples was calcu-
lated from the values measured using the endotoxin
standards and is shown in Table 2.

Endotoxin Concentration
[EU/ml]

arium® pro UV Ultrapure Water <0.001
DI water 0.02
Tap Water 25

A Table 2. Table Showing the Endotoxin Content in Different
Water Samples.

In the DI water sample, endotoxins of 0.02 EU/ml
were detected, which was below the currently valid
limits for WFI (water for injection). In tap water, with 25
EU/ml an exceptionally high endotoxin load was found.
This finding was not further analyzed. By contrast, an
exceptionally low value of < 0.001 EU/ml was measured
in ultrapure water obtained from the system, which is far
below the usual limits encountered.
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Discussion

The test results show that ultrapure water produced Adapted to the original German article from Dr. Herbig, Fune 7, 2012
by the arium pro VF system can be readily used as an af- Dy Elmar Herbig is product manager for Lab Water Systems,
fordable alternative for preparing samples to be assayed Sartorius, Goettingen, Germany. He can be reached ar + 49 551-
in endotoxin tests as the detectable concentrations of 308-3629.

endotoxin in the ultrapure water produced are excep-
tionally low (<0.001 EU/ml). The results obtained con-
firm earlier tests in which an endotoxin load of <0.001
EU/ml was found in arium ultrapure water [4].

Katrin Toeppner is a technician in the R& D Membrane
department for applications of modified membranes at Sartorius
Stedim Biotech GmbH, Goettingen, Germany.

The endotoxin concentration is far below the
limits required by the United States Pharmaco-
peta, which therefore makes this water theoreti-
cally suitable for use in the manufacture/endo-
toxin monitoring of pharmaceutical products.
Examples of such uses are product formulations,
diafiltration solutions, chromatography buffers
and water for extraction, rinsing and sanitization
steps as well as for cell culture solutions.

Precisely within the scope of cell culture ap-
plications one has to pay attention to contami-
nations in the various steps of these processes.
To maintain control over the effects of endo-
toxins on such cultures and on the sensitiv-
ity of cells, particularly with respect to such
endotoxins, the media for cell growth must be
demonstrably free of detectable endotoxins
(see also [5]).
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SURVEY SAYS

Washer detergents formulated ~specifically for
laboratory washers can meet specific needs. There
are a wide variety of detergents—phosphate-free,
chlorine-free, surfactant-free and non-ionic or ionic.
These detergents leave no residue on the glassware so
they are safe for sensitive applications such as fissue
culture or instrumental analysis. Some laboratory
washers automatically dispense liquid detergent
and weak acid neutralizing rinse solutions. This
eliminates the need to manually fill the detergent
cup and rinse the dispenser hefore each use. Using
a built-in pump, the washer automatically meters the
precise amount of defergent and acidic rinse solution
into the washer at the appropriate cycle.

The following brands of lab washer detergents are
used by our respondents in their labs:

Alcojet mechanical washer defergent 14%
Citranox liquid acid detergent 16%
Lipsol detergent, concentrate 7%
Liqui-Nox phosphate-res liquid detergent 30%
Sporicidin disinfecting solufion and 6%
towelettes

Other 9%

The top ten factors/features our readers look
for in a lab washer:

Important

Consistent washing and disinfection results ~ 93%

Low mainfenance—easy fo use and clean ~~ 93%
Service and support 93%
Price 93%
Warranty 90%
Reliability of vendor 89%
Safety features 79%
Energy efficient / low operating cost 73%
Reputation of vendor 71%

ARE YOU IN THE MARKET FOR A...

LAB WASHER?

Anyone who works in a lab quickly learns the value of labware washers. Today, washers are almost as common in laboratories
as they are in kitchens. Any lab that uses glassware for analysis, science, or engineering is a potential user. Washers are found
in schools, research institutions, pharmaceutical companies, and water and wastewater analytical labs, and are used in many
industries such as public health, forensics, chemical R&D, petrochemicals, electronics, medical devices, optics and cosmefics.
Washers are usually specified according fo their capacity. Under-counter models sport about 4.5 cubic feet of wash chamber,
medium-capacity models range from about 5 to 10 cubic feet, and larger capacities have above 10 cubic feet. Another way
to categorize washers is by where they are located: in centralized cleaning rooms or at the point of use. Organizations with a
central washer often hire a technician to pick up and deliver glassware.

Most of our readers use their lab washer
several times each day:

The amount of time spent per day on hand
wushinﬂ glassware in the labs of survey
respondents without a lab washer:

Several times each week 32%
Once a day 10%
Once o week 10%
Two to three times a month 5%
Less than once a month 2%

Lab washer components respondents are currently
using include the following:

1-2 hours 29%
2- 3 hours 6%
Over 3 hours 1%

The applications survey respondents use their
washers for include:

Upper baskets 27% Cearing| | ol 26°%
Direct injection (for beakers, pipettes, flasks) 26% eaning large volumes of small ifems °
Test tube baskets 12% (leaning lorge, difficult-fo-clean ifems 19%
Slides and Petri dish baskefs 4% Glassware sterilization 11%
Don't know 2%
Sterilization of liquids in vented glass containers 4%
Other 1% . g >
Types of lab washers our readers are using or planning to purchase: Using  Planning to
Purchase
Medium capacity washer 27% 14%
High throughput washer 6% 4%
Large capacity washer 9% 3%
Don't know 6% 5%
Other 1% 0%

>
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According to Agilent Technologies’ website,
troubleshooting your GC system starts with
isolating the problem:

Is it injection, flow, column, detection, electronic
or some combination?

The company adds users should know what can
and can't cause the symptom and what to do
about it:

Broad solvent peak-injector
problems, technique, sample problems

Split peaks~—injector problems, mixed solvent

No peaks —wasn't infroduced, wasn't detected

Bonus peaks~In Sample or Back Flash

Response changes—activiy, inlet discrimination, defector problem
Peak tailing—flow path or actvity

Peak fronting—overload or solubility mismatch

Shifting retention~leaks, column aging, contamination or damage
Loss of resolution—peak broadening, separation decreasing

Baseline disturhances—column bleed,
contamination, temperature

Noisy or spiking baseling—elecrical or contominated detector
Negative or flat-topped peaks—detector problems
Quantitation problems—activity, inlet or detector problems

Troubleshooting fips courtesy of Agilent Technologies

Typels) of detector(s) our readers use with
their GC instrument:

Thermal conductivity (TCD) 12%
Electron capture (ECD) 14%
Nitrogen-phosphorus 2%
Flome photometric (FPD) 5%
Photo-ionization (PID) 3%
Mass spectrometer 26%
Other 3%

ARE YOU IN THE MARKET FOR A...

GAS CHROMATOGRAPHY SYSTEM?

Two interesting and fairly recent trends in GC systems are “fust GC" and the use of hydrogen as the carrier gos. Hydrogen is much
less expensive than helium. It also has superior optimal linear veloity and produces a very low effective plate height, meaning more
theoretical plates are available for a given column length. Because of ifs lower density relative to helium, hydrogen works extremely
well with very narrow-bore columns. Fast GC provides benefits of lower instrument and human resource costs, higher revenues for
high-throughput festing or service labs, and more rapid method development. Perhaps best of ll, these benefits accrue with no ad-
ditional capital investment. Ulira-high-performance liquid chromatography, by comparison, requires purchasing an instrument capable of
generating and withstanding high backpressures. Fast GC is achigved by shortening column length, ramping up temperatures fuster, and
raising the carrier gas flow rate. The negative effects on resolution are countered by narrowing the column’s internal diameter, reducing
the film thickness, and (a second trend) switching from helium to hydrogen carrer.

Types of GC columns our readers use in their labs include the following

One mixed bed,/linear /multipore column 29%
Two or more mixed bed/linear/multipore columns 12%
Two or more single porosity columns 17%
Mixed bed /linear/multipore column with oligomer column 2%

The types of gases survey respondents use include:

Helium

Acetylene 1%
Air, industrial 10%
Argon 7%
Carbon dioxide 4%
(ryogenic 2%
Hydrogen 20%
Nitrogen 19%
Nitrous oxide 1%
Oxygen 4%
Propane 1%
Zero air gas (<1 ppm hydrocarbons) 9%
Other 1%
Our readers’ top ten most important features/factors they look for in a GC system include: Importont
Resolution 93%
Precise and accurate flow rates 91%
Sensitivity 91%
Accuracy 89%
Ease of maintenance 86%
Service and support 84%
Ruggedness and reliability 81%
Availability of supplies and accessories 78%
Price 78%

>
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SURVEY SAYS

Simultangous Thermal Analysis (STA) combines the
benefits of thermal analysis and differential scanning
calorimetry (measurement of the energy flow to or
from the sample, quantifying the changes as exother-
mic or endothermic) info a single experiment. Seven
percent of the respondents are currently performing

STAin their research and another 40 percent are plan-

ning to use STA within the next 12 months.

Survey respondents’ top ten factors/features
they look for in a thermal analyzer:

Important
Ease of use 67%
Service and support 58%
Low mainfenance,/easy to clean 54%
Price 54%
Safety 51%
Warranty 49%
Low operating cost/ cost of ownership ~ 48%
Ease of installation 39%
Versafility 39%

ARE YOU IN THE MARKET FOR A...

THERMAL ANALYZER?

Thermal analysis is the broad category of at least 20 techniques that measure some fundamental property of matfer as a result of adding
heat. For example, dilafometry 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 opfical properties on heating or cooling. This
discussion applies mostly to two techniques, differential scanning calorimetry (DSC) and thermogravimetric analysis (TGA), although
many of the ideas presented here apply to other types of thermal analysis. DSC and the related micro-DSC measure the amount of heat
required to change the temperature of o sample. DSC is most often used with materials that undergo phase changes. Homogeneous or
nonhomogeneous materials that melt or fresze, or that undergo transformation from one solid form to another, are excellent candidates
for DSC. Notable examples include the glass fransition temperature of polymers and the interconversion of crystalline polymorphs in
the pharmaceutical industry. Approximately 60 percent of thermal analyses involve DSC. T6A is often used to quantify residual solvent
or moisture content of a sample (for example, in foods and pharmaceuticals). A related technique, evolved gas analysis, analyzes gas

decomposition producs.

The types of analyses our readers are performing or planning to perform in their labs:

Currently performing Planning to perform
Differential Thermal Analysis 9% 6%
Differential Scanning Calorimetry 18% 5%
Dilatometry 1% 1%
Dynamic Mechanical Analysis 3% 3%
Evolved Gas Analysis 5% 2%
Thermogravimetric Anlysis 13% 7%
Thermomechanical Anlysis 5% 1%
Thermo-optical Analysis 4% 1%
Other 6% 2%

Our readers work with the following materials which require them to perform thermal analysis:

Polymers 26%
Minerals, inorganic chemicals, and other inorganics 19%
Metals / alloys 10%
Other 10%
Ceramic / glass / building materials 5%
The physical states of the materials our readers analyze:
Liguid 20%
Pellet 13%
Thin film 12%
Fiber 10%
Paste 8%
Gel 6%
Foam 4%
The type of information our readers require from their thermal analyses:
Qualitative 9%
A mixture of both 67%

>
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PRODUCT FOCUS: HPLC COLUMNS

HPLC COLUMNS

EVOLVING TECHNOLOGIES PROVIDE WIDE RANGE OF CHOICES

by Angelo DePalma, Ph.D.

iquid  chromatographers
I have a wealth of choices

when it comes to columns
and systems: HILIC, chiral,
mixed mode,  supercritical
fluid (SCF), normal phase, ion
exchange. But the pharmaceutical
industry’s influence on LC
products 1s such that reverse-
phase (predominantly C18 and
C8) remains the most popular
chromatography  mode  “by
a large margin,” says Denis
Boudriau, product specialist at
SiliCycle (Quebec, Canada).

HPLC’s  conservative  side
notwithstanding, one is hard-
pressed to find a more innovative,
self-reflective instrument market.
New technologies replace old,
and vice versa.

For example, SCF is considered

a niche industrial application, yet
Waters (Milford, MA) recently
released UPC?, an SCF system
in an analytical LC-like format.
Doug McCabe, senior marketing
manager at Waters, described
early versions of analytic SCF as
“ad hoc.” “SCF was never taken
seriously. This system was built
from the ground up.”

Like other SCF systems, UPC? is
capable of chiral separations, but
Waters is targeting it for non-chiral
applications and positioning the
UPC? as a crossover system bridging
the capabilities of LC and GC.

Choices old and new
“The wide spectrum of columns
available on the market makes
selecting this most important
component of an LC system
extremely difficult,” Boudriau tells
Lab  Manager Magazine. Column
purchasers should consider
column cost, availability, expected
lifetime, particle size of media,
selectivity, resolution, efficiency,
and reproducibility. Also consider
the vendor’s reputation, their level
of support, and the availability of
printed or downloadable product
specifications and application notes.

Laboratories are hanging on to their
5 um columns even though 2um-
to-4um packings have surpassed
them in  performance—and
despite the new sub-2pm class of
UHPLC stationary phases: “Most
chromatographers are reluctant
to revalidate their older methods,
even though they would save time
and enjoy higher throughput,”
Boudriau states. “The time and cost
involved in revalidation represents a
deterrent stronger than the potential
gain in adopting smaller particles.”

The UHPLC

replacement?

HPLC columns, systems, and
methods appear to be reaching
a kind of dynamic equilibrium.
“UHPLC is here to stay,” says
Gaurang Parmar, HPLC product
manager at Sigma-Aldrich/Supelco
(Bellefonte, PA). “But many users
are finding that it is best to use

UHPLC at moderate pressures,
where column choices are greater.”

According to Stephen Luke,
product manager at Thermo
Fisher  Scientfic ~ (Waltham,

MA), HPLC users cited factors
related to speed (e.g., throughput,
reduced run times) as a top
priority 62 percent of the time.
Resolution (23%) and sensitivity
(7%) were a distant second and
third. Particle-size technology
and bonded-phase chemistries
have contributed the most toward
meeting these objectives.

“HPLC’s conservative
side notwithstanding,
one is hard-pressed to
find a more innovative,
self-reflective
instrument market.”

Although column particles have
trended downward, progress has not
always been linear, as monolithic
and fused-core (aka. “core shell”)
technologies demonstrate. Fused-
core technology in particular has been
undergoing constant improvement in
functionality and manufacturing.

Conventional ~ particles  are
homogeneous in  composition
throughout; a fused core consists of
a porous shell surrounding a rigid
silica interior. This design enhances
mass transfer because analytes
diffuse into and out of just the
shell rather than the entire particle.
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Vendors claim performance for fused-core columns that
in some ways compares to sub-2um technology, but with
much lower backpressures.

In June, Thermo Fisher Scientific introduced a new
line of Accucore columns based on the company’s
Core Enhanced Technology™ By enlarging the
pore sizes from 80 to 150 angstroms, Thermo Fisher
has optimized the new CI18 columns for proteins
and peptides, whose development is expanding in the
pharmaceutical industry.

Accucore particles have a 2.6um diameter and a very narrow
particle size distribution—very nearly monodisperse.
Accucore also incorporates advanced bonding and a
consistent, automated manufacturing process.

Because backpressures are manageable, the columns
can be made quite long—150mm or 500mm. “They
look like GC columns,” Luke says. “Working with fully
porous material in such long columns would generate
intolerable backpressures. The benefits of the new
technology are more highly resolved peaks, higher
efficiency, and longer column life.”

Technological convergence
Fused-core technology exposes interesting dynamics
within the related worlds of HPLC columns and
systems. While sub-2um technology has been adopted
at cutting-edge research and development labs, the
uptake of UHPLC has not been as robust for routine
work as some predicted.

“We learned, eight years after introducing the first sub-
2um system, that there’s a place for both UPLC® [Waters’
trademark] and older systems,” McCabe admits. “HPLC
is a very different marketplace, more conservative than
consumer electronics. We hoped everyone would adopt
the new technology, but that’s not happening.”

Cost, system complexity, higher maintenance, and a
desire to retain legacy methods were the three most
popular explanations for UHPLC’s slow adoption.
Today, low-to-medium-pressure fused-core columns
provide an added disincentive to switch. Boudriau
mentions UHPLC’s high cost as an impetus behind the

FOR ADDITIONAL RESOURCES ON HPLC COLUMNS, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS,

VISIT WWW.LABMANAGER.COM/HPLC-COLUMNS

popularity of fused-core technology, calling the latter
a “great alternative.”

Yet, as Luke explains, adopting that technology optimally
mnvolves a good deal more than simply swapping out a
column. Yes, it will work in most systems because of
the low back-pressures. “But there’s no point in having
a very sharp peak that runs rapidly if you have huge
dispersion volumes in the instrument. If you want to use
these columns, there’s a bit of optimization involved.”

Parmar calls the desire to adopt cutting-edge
technologies while simultaneously maintaining and
optimizing existing instruments “convergence.” This is
a trend he says will continue despite the “huge amount
of UHPLC technology adoption in the US. and
Europe.” Part of this trend involves playing the particle
size “game” with different stationary phase types. For
example Supelco had a 2.7um particle to address needs
for higher resolution and more rapid chromatography
on non-UHPLC systems. In June it launched a line of
Sum fused-core particles, under the Ascentis® Express
label, to lessen the backpressure burden even more
(compared with UHPLC) while maintaining high
performance on legacy systems.

Angelo DePalma is a freelance writer living in Newton,
NZ. You can reach him ar angelo@adepalma.com.

ANALYTICAL-SCALE COLUMNS ARE THE MOST COMMON SCALE OF HPLC COLUMN
USED BY OUR READERS.

ANALYTICAL SCALE

LARGE ID (>10 MM DIAMETER)
CAPILLARY (<0.3 MM DIAMETER)
CHIP-LEVEL (MICROFLUIDIC)
OTHER

2%
2%

NARROW-BORE (170 2 MM DIAMETER)  20%
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MASS SPECTROMETERS

DIVERGENT TECHNIQUES FILL KEY APPLICATIONS

by Angelo DePalma, Ph.D.

ass spectrometry (MS)
has not quite become a
routine acquisition for

every lab that might benefit from
it. Nor are MS instruments yet
capable of serving routine users
and experimenters equally well. But
the characteristics and performance
of instrumentation serving high-
and low-end applications overlap
more now than ever.

High-end MS instrument development
is  driven by  performance,
specifically  sensitivity, ~ mass
accuracy, resolution, and dynamic
range. Power users thereby achieve
routine results more rapidly or find
answers that are unachievable with
low-end instruments.

Performance also drives mid- and
low-end instrumentation, but these
users don’t necessarily require top-
of-the-line spectrometers to get
the job done. With performance
a second-tier desirable, mid- to
low-end users differentiate among
vendors in terms of service,
interface, and workflow suitability.

“How those users go about obtaining
an answer becomes increasingly
important,” says Steve Smith,
Ph.D,, senior director, MS product
management at Waters (Milford,
MA). “And it’s not just about ‘ease
of use, an overused term that is
losing its original meaning.”

Customer-centered

design

User-instrument interactions represent
the core of a Waters program,
“user-centered design,” that puts
hypothetical customers in front of
instruments in simulated real-world
situations before the operating software
is written. As a company guide asks
and answers questions, Waters films
subjects and experts as they interact
with the instruments and one another.
“This has been standard practice for
years in consumer electronics,” Dr.
Smith notes.

“High-end MS
instrument
development is driven
by performance,
specifically
sensitivity, mass
accuracy, resolution,
and dynamic range.”

Waters” Xevo™ MS
line was the first to benefit from
design.
simultaneously mass-quantifies the
target analyte and the matrix, which
is critical where the sample milieu
affects the target’s properties such
as suppression or enhancement
it introduces

instrument

user-centered Xevo

of 1lonization or
interference effects.

Dr. Smith likens this approach to
applying a zoom lens for the target
and a wide-angle lens for the matrix.

This concept arose from users who
expressed a need for simultaneous
quantitative analysis of analyte and
background. “This information was
there all along. We didn’t have to
improve the resolution or sensitivity,
just design the instrument more
intelligently,” Dr. Smith tells Lab
Manager Magazine.

Tandem analysis
driving MS

Industry-wide, the shift
conventional liquid chromatography
(LC) to ultra-high-performance
LC (UHPLC) has provided a huge
boost to MS as a detection mode.
UHPLC is the generic term that
describes high-performance LC
run on a stationary sub-two-micron
particle phase. Waters, which first
commercialized the technology
during the early 2000s, owns the
UPLC® (ultra-performance liquid
chromatography) brand.

UHPLC provides improved
sensitivity, speed, and resolution
at the chromatography end,
thereby reducing matrix effects
during mass detection, but it
places speed demands on the
MS instrument, which is why
some analysts are switching from
quadrupole to time-of-flight
(TOF) MS. TOF has the benefit
of acquiring spectral data at full
sensitivity much more rapidly
than a quadrupole instrument
can. “That’s why we’re seeing

from
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TOF in more routine analyses, for ‘qual-quant’
applications where the exact mass number provides
identification and the remaining data provides
qualitative information,” Dr. Smith says.

Combining MS and fast LC has fueled adoption of
MS by enabling laboratories to process complex
samples within normal throughput requirements
with no compromise in data quality.

Until relatively recently, the high-performance
characteristics of modern MS were available only
in very high-priced MS systems, mostly at large
companies and core research facilities. For much of
its history MS was an expert-based instrument driven
by high-end applications.

Reaching its potential

While much has changed, and for the better, MS
technology has not reached its full potential for
serving all modern laboratories that might benefit, says
Blas A. Cerda, Ph.D,, senior business director for mass
spectrometry at PerkinElmer (Waltham, MA). “MS
still lags in terms of financial or cost issues and ease-
of-use requirements for a broad range of laboratories.”

Nevertheless, two recent developments have made
MS more broadly attractive. LC single-quadrupole
MS systems, particularly integrated with UHPLC
and supported by intuitive data processing software,
have emerged and provide significantly increased
sensitivity and ion source flexibility (e.g, ESI and
APCI) with dual probes. The second development
is LC-TOF MS systems that offer mass accuracy to
1ppm, five orders of linear dynamic range, increased
sensitivity, innovative direct sample analysis front
ends, and flexible ion sources with dual probes. “The
current generation of single-quadrupole and TOF

instruments addresses a wide range of applications
and thus allows the laboratory to leverage the
investment and operational costs of adopting MS,
which results in a cost-effective business model,”
comments Dr. Cerda.

A view from the field

Heribert Dollt, Ph.D., who heads a bioanalytics lab
at Hoffmann-La Roche (Basel, Switzerland), uses
LC-MS as well as uncoupled (flow injection or
nanospray) MS. Because his group makes decisions
on new projects based on MS results, control and
analytic software need to be robust, reliable, and user
friendly. “Unfortunately, we all too often discover
quite rudimentary bugs, suggesting that the software
was compiled without much input from MS experts.”
Dr. Dollt notes “strange things” occurring in the areas
of automatic data handling and interpretation, high-
throughput analysis, and data deconvolution. He
cautions that apparent user-friendliness can mask
underlying deficiencies. “Scientsts often blindly rely
on software-generated results, with a dubious data
‘interpretation’ as the consequence.” Another area
of concern is the addition of peripherals such as
autosamplers, LC, and fraction collectors, which may
lead to “time-consuming surprises.”

Vendors can improve the situation by employing open
software architecture and providing facile interfacing
to peripheral instruments as well as a more accessible
interface for data handling, reporting, and data
exchange to a laboratory information management
system. The downside: “These tools quite often
demand a higher degree of IT expertise, are not very
user friendly, or are limited to only report writing.” A
more universal tool such as macro recording, which
was available on old Macintosh computer systems,
“offers flexibility in adding functionality down to the
level of instrument tuning,” Dr. Dollt says.

Angelo DePalma is a freelance writer living in Newton,
NF. You can reach him ar angelo@adepalma.com.
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VACUUM PUMPS

SIZE, CAPABILITY, GREEN FACTORS, AND MORE COME INTO PLAY

by Mike May, Ph.D.

clentists ~ started  using
Strue vacuum pumps more

than 350 years ago, and
investigators used suction pumps
for more than 400 years before
that. Consequently, removing gas
to create a vacuum Is not new in
science. Nonetheless, the way of
removing that gas keeps changing.
“There’s a movement away from
house-vacuum systems and toward
smaller lab systems or dedicated
individual pumps, partly for
energy efficiency,” says Roland

Anderson, laboratory products
manager at KNF Neuberger
(Trenton, NJ). “This change

provides vacuum where it’s really
needed” Other experts agree.
For example, Peter Coffey, vice
president, marketing and sales,
Vacuubrand (Essex, CT), says,
“We have noticed that a lot of new
science buildings do not include
central vacuum systems.”

Part of that transition arises from
the complexity of central systems.
“A central vacuum relies on a couple
of very large pumps, usually in the
basement, that provide vacuum to
lab benches through a network of
pipes that run throughout the entire
building,” Coffey explains. In some
cases, though, simpler solutions
create their own problems.

Waste with water

One of the simplest ways to
create a vacuum involves water.
A Venturi vacuum pump, or

aspirator, uses running water
to create a vacuum. In fact, a
Lab Manager survey published
in July 2012, reported that 36
percent of the respondents
still use aspirators in their labs.
Coffey adds, “I recently heard
of a major research facility that
is being built without a central
vacuum supply and for which the
scientists plan to use aspirators.”

“There’s a
movement away
from house-vacuum
systems and toward
smaller lab systems
or dedicated
individual pumps,
partly for energy
efficiency.”

Although aspirators seem like a
simple fix in some cases, these
devices can make poor choices.
As Coffey points out, aspirators
“waste and pollute massive
amounts of water. For example,
a single water-jet aspirator used
10 hours a week in a lab will
waste 45,000 gallons of water
a year, and contaminate it with
solvent vapors as it does so.” He
adds, “Water-jet aspirators are
much cheaper than buying a
vacuum pump, but the operating
cost and environmental impacts
more than offset the purchase
cost savings—in some areas in a
year or two.”

Selecting a system

Lab designers still select large
systems in some cases. “Though
they are inefficient and not cost-
effective, house vacuums are still
very popular when developing
new research buildings with
dedicated lab space,” Anderson
says. “When renovating labs,
scientists are considering smaller,
local multi-user vacuum systems
or individual pumps for common
laboratory applications.”

Coffey saysthat central vacuums
get bypassed for several reasons.
“The vacuum from a central
system is one-size-fits-all, even
though chemists, biologists,
and physicists all need vacuum
of a very different character,”
Coffey says. “In the modern
muludisciplinary science building,
the different disciplines need
different vacuum.” That’s not
all. Coffey adds, “The different
requirements of the different
scientific disciplines often end
up leading to conflicts, with the
uses made by one discipline
compromising the vacuum
characteristics needed by
other scientists.”

A central system can even create
environmental problems in some
cases. “The vacuum system sucks
vapors into the walls, so there
1s risk of cross-contamination
between labs and condensation
of toxic vapors in the piping,”
Coffey says. As Anderson
mentioned above, central
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systems also use more energy. In some installations,
the pumps for a central system run all the time, even
when no one is in the building.

In addition, individual pumps provide more flexibility
over time. “With a fixed installation,” Coffey says,
“the vacuum utility cannot adapt as the science,
space needs, or budgets dictate.” Individual pumps
even keep labs up and running longer. “If there’s a
problem with such a system, only one pump needs to
be changed,” Anderson says.

Some vendors also offer systems that bridge central
and individual vacuum pumps. Jacquie Richardson,
Ph.D,, director of organic chemistry teaching labs at the
University of Colorado at Boulder, describes using such
a system: “Each student bench has a connection. The
one downside is that if one student leaves their vacuum
spigot open, it messes things up for the other students at
their bench.” She adds, “That’s easy enough to remedy
with [teaching assistant] oversight, though.” Overall,

“When renovating labs, scientists
are considering smaller, local
multi-user vacuum systems or
individual pumps for common
laboratory applications”

she says that she’s very pleased with such a system.

Transitions in technology

Beyond moving from aspirators to pumps, the
technology inside the latter even changes. For
example, rotary vane pumps use oil and others use a
diaphragm, which is oil-free. Anderson calls the oil-
free approach greener, adding that it “provides enough
vacuum for many labs.”

With rotary vane pumps, Anderson says, working with
wet vapors “gets moisture in the oil and it starts to

FOR ADDITIONAL RESOURCES ON VACUUM PUMPS, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS,

VISIT WWW.LABMANAGER.COM/VACUUM-PUMP

break down, like the oil in your car.” Then the oil needs
to be changed and the old oil must be disposed of, and
it can be contaminated by the vapors.

Although Anderson points out that rotary vane pumps
supply higher flow and deeper vacuum than diaphragm
pumps, he says that the latter provides enough suction
for most applications. Nonetheless, he adds that
researchers still need rotary vane pumps for some

“Some vendors also offer systems
that bridge central and individual
vacuum pumps.”

applications such as lyophilization.

When it comes to evolving vacuum-pump technology,
other features also matter. As Coffey says, “Users often
are looking for a quieter pump than they have, because
vacuum pumps are often one of the noisiest pieces of
equipment in the lab.” Many users agree. For instance,
Faleh Salaymeh, staff scientst II at Relypsa (Santa
Clara, CA), wants a vacuum pump that is accurate,
durable, reliable, and quiet. He says, “I like the silence
or quietness of [our pump’s] operation, considering
it is running all day in a laboratory with personnel
around.” His system also includes a remote control pad
that he calls “a welcome addition.”

In the end, picking the right vacuum pump changes life
in the lab and beyond.

Mike May is a freelance writer and editor living in Austin,
TX. You can reach him ar mike@techtyper.com.
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PRODUCT FOCUS: UV-VIS SPECTROPHOTOMETRY

THE NEW LOOK OF A MATURE PLATFORM

by Angelo DePalma, Ph.D.

ltraviolet-visible (UV-
Vis) spectrophotometry
1s arguably the most

common as well as one of the
oldest forms of absorption-
based analysis. UV and visible
regions of the electromagnetic
spectrum are contiguous: UV
wavelengths range from 10 to
4000 angstroms; they are visible
from 4000 to 7000 angstroms.

According to data from Strategic
Directions International (Los Angeles,
CA), the market for scanning
UV-Vis spectrophotometers is
approximately $400 million per
year, with an annual growth rate
of six percent.

“Overall miniaturization, speed,
ease of use, reliability, and mobility
will be the ongoing drivers for
growth in UV-Vis spectroscopy
over the next decade,” says Thomas
Sahiri, president of Implen
(Westlake Village, CA). He predicts
that ongoing innovation will
make these instruments relatively
inexpensive, easy to use, and fast
for diagnostics, day-to-day routine
lab applications, and on-site
testing. “New optical components
are enabling important new
features such as easier cleaning,
consumable-free operation, and
automatic virtual dilution, which
significantly ~ increases  the
instrument’s dynamic range.”

Additional factors fueling innovation

demand for small-volume UV
(driven mainly by life science
markets, specifically nucleic acid
and protein analysis), and the
pressure to shorten analysis times.

Sahiri notes that photodiode array
spectrophotometers are becoming
less expensive, smaller, and more
feature-rich. “The introduction of
fiber optics in spectrophotometers
hasincreased the system flexibility
significantly, while manufacturers
are constantly 1improving the
performance of the small,
fast systems without moving
parts. USB stick-type mobile
spectrophotometers will provide
a new step to miniaturization
that will open new application
fields for diagnostics, off-site
research, forensic analysis, and
food testing.”

Replacing more costly,
time-consuming assays
“HPLC detectors are the most

common application of UV-
Vis  technology,” notes Merlin
K.L. Bicking, PhD, president

of ACCTA (St Paul, MN), an
analytical chemistry consulting and
training company. “But conventional
spectrophotometers still play an
important role in many laboratories
across a variety of industries.”

UV-Vis has been an integral part of
testing for content uniformity and
dissolution in the pharmaceutical
industry. Dissolution tests are
conducted to determine if a

involves taking samples from the
dissolution test at specific time
points and analyzing them for levels
of active ingredients. The standard
analysis by liquid chromatography
involves  preparing  calibration
standards, collecting and filtering
samples, and then transferring all
the solutions to autosampler vials
for analysis. The typical HPLC
cycle time 1s 5 to 10 minutes per
sample, plus time for sample prep,
mobile phase preparation, and
solvent disposal.

“The market for
scanning UV-Vis
spectrophotometers
is approximately $400
million per year.”

“If the formulation does not
contain any unusual components
and the active ingredient has
a relatively unique absorbance
spectrum, a UV-Vis is an
attractive alternative,” according
to Dr. Bicking. Fully automated
systems allow direct transfer
of the dissolution media to the
UV-Vis instrument. “Using a
diode array spectrophotometer,
results can be obtained within
one or two minutes of collection.
Furthermore, software is available
to automatically calculate the
desired dissolution parameters.
Even without automation, these
systems require considerably less
time and effort than HPLC.”

UV-VIS SPECTROPHOTOMETRY

in UV-Vis instrumentation are  pill or tablet will dissolve under —(her “replacement” applications
shrinking lab space, increasing physiologic conditions. The process  exist throughout industry.
October 2012 Lab Manager 57



PRODUCT FOCUS: UV-VIS SPECTROPHOTOMETRY

The requirement is that the target analyte shows
reproducible UV-Vis absorption without interference
from other species.

Although UV-Vis is a mature method, its speed and
power continue to support cutting-edge research. At
her lab at the University of Kansas, Melinda Toumi,
Ph.D,, uses UV-Vis spectroscopy to ensure quality and
accuracy in several of her workflows. “We perform
UV absorbance measurements at 280 nm for protein
concentration as well as Bradford assays that use the
visible region of the spectrum.” Toumi also relies
on UV-Vis to assure low endotoxin levels in purified
DNA. “These early experimental steps are vital to
obtaining meaningful results since many subsequent
reagent quantities are calculated in relation to the
protein concentration.”

Streamlining plate-based assays

When Ronald Earp, Ph.D., president of BMG
LABTECH (Cary, NC), was in graduate school, he
used non-scanning UV to capture surface plasmon
resonance data. In 2004, Earp spearheaded the use
of non-scanning UV-Vis detection in microplate
readers. “Full-spectrum capture existed for cuvette-
type readers but not for microplate readers,” he tells
Lab Manager Magazine. The benefit of non-scanning
spectrum acquisition is speed—the entire UV-Vis
spectrum is captured in microseconds, including all
assay-relevant wavelengths.

This is the basic idea behind Thermo Fisher Scientific’s
NanoDrop UV-Vis instrument, in which a sample
droplet obviates the need for a cuvette.

Instead of using a monochromator or filters, the full-
spectrum approach excites the sample with a full-
spectrum xenon lamp emitting from around 200 nm to
1000 nm. An array of charge-coupled device detectors
(similar to sensors in digital cameras) on the collection
side are tuned to receive transmitted light 1 nm apart
along the entire spectrum. No mirrors, gratings,
scanners, or moving parts are involved.

Conventional microtiter plate assays involving three

wavelengths require three separate measurements and
operator involvement. The non-scanning approach
provides absorption or transmission at all three
wavelengths, with optical density ratios or full spectra as
needed. The dynamic range for BMG’s UV-Vis readers
are approximately three optical density units, which
according to Dr. Earp is sufficient for most biological
assays. BMG’s readers also have a cuvette port for
situations that demand the more traditional format.

For example, nucleic quantitation or purity assays
employ the ratio of absorbance at 260 nm to the
absorbance at 280 nm, with an additional measurement
at 340 nm for cellular debris. DNA is considered
pure when the Ayq2s 15 1.8 or higher. For pure RNA,
the ratio must be two or higher. Similarly, the non-
scanning approach can quantfy the conversion of
NADH to NAD+ at 340 nm while simultaneously
quantifying protein at 280 nm.

“Traditionally, doing these types of microplate assays
with UV required reading the plate many times,” Dr.
Earp comments. Alternatively, fluorescence assays
are more sensitive than UV but require separate
reporter reagents for each analyte or event, plus
associated preparation.

Angelo DePalma is a freelance writer living in Newton,
NF. You can reach him ar angelo@adepalma.com.

WHAT TYPES OF UV-VIS SPECTROPHOTOMETERS ARE OUR READERS
USING IN THEIR RESEARCH?

3%

SINGLE BEAM 43%
DUAL BEAM 43%
ARRAY-BASED 11%
HANDHELD 3%

FOR ADDITIONAL RESOURCES ON UV-VIS SPECTROPHOTOMETRY, INCLUDING USEFUL ARTICLES AND A LIST OF
MANUFACTURERS, VISIT WWW.LABMANAGER.COM/SPECTROPHOTOMETERS
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HANDLING THE EXPONENTIAL GROWTH IN RAW
AND PROCESSED GENETIC DATA

by Angelo DePalma, Ph.D.

ene sequencing is all

about data—3.2 gigabytes

for a single human
genome, with several times that for
making raw sequences relevant to
real-world problems.

Mining the genome for medical
intelligence multiplies the data
“crunch” for gene sequencers
and value-added services that
annotate gene sequences for their
relevance to protein and metabolite
concentrations, and to both diseased
and healthy states.

Massively parallel, high-throughput
sequencinghasraised thedata-handling
ante  significantly.  Traditionally,
sequencing labs have expanded
their data-handling capabilities by
purchasing and networking more
“boxes”—central  processing  units
(CPUs) and storage. But the sheer
volume of data has necessitated the
need for an alphabet soup of advanced
computing architectures such as
compute unified device architecture
(CUDA)-enabled graphics processor
units (GPUs), general-purpose (GP)
processor combinations, multicore
CPUs, and GPU-CPU clusters.

Hybrid-core

approaches

Another  approach,  generally
referred to as hybrid-core or
heterogeneous computing, employs
different processing units (GPUs,
CPUs, co-processors) and diverts
computational tasks to the “correct”

Lab Manager Ocfober 2012

unit. “Heterogeneous computing
involves  different  computing
resources where they are most
appropriate,”  explains  George
Vacek, Ph.D,, life sciences director
at Convey Computer (Richardson,
TX), a computer manufacturer
that serves the life science and
other industries.

Convey’s hybrid core consists of a
standard Intel core integrated with
a co-processor. An application’s key
instructions can then be off-loaded
from the core to the co-processor,
speeding up the overall application.

“Hybrid-core architecture is really
good at pattern matching, graph
analytics, and executing algorithms
used in bioinformatics and next-
generation sequencing,” Vacek says.

“Next-generation or short-lead

sequencing generates lots and
lots of data. The rate at which
sequencing is improving on a dollar
basis is expanding exponentially,
even for small or very modest
facilities,” Dr. Vacek explains. “The
challenge, if you experience a
three-order-of-magnitude increase
in the amount of data you generate,
is you can’t have a thousand-fold

increase in the size of your server
or data center.”

Sequencing labs experiencing data
woes run into physical limitations
of space, budget, and management
related to power, cooling, and
cabling. Hybrid core computing
replaces between five and 25
traditional servers with a single
server maintained 1in  Convey’s
facilities, without the expense and
logistical issues.

Convey says it can replace ten
servers for reference mapping
of next-generation sequencing
with one server. “Think of this
as the same effective throughput
with one-tenth the equipment,
or finishing a job in one-tenth the
time,” Vacek says. “That’s a huge
cost savings for power, cooling, and
cabling. And if you have ten times
as many systems, even if they are
fairly stable, the laws of statistics
tell you there will be ten times as
many server failures, not to mention
replacement. So there are some real
savings in operating costs.”

“Once we could afford whole-
genome sequencing, we found a
significant bottleneck in the time
required to process the data,” said
Laura Reinholdt, Ph.D,, a research
scientist at The Jackson Laboratory
(JAX) located in Bar Harbor, ME.
“That’s when biologists here began
to seek tools and infrastructures
to more expediently manage and
process the expanding volumes of
NGS [next generation sequencing]
data.” To solve this problem,
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JAX  sought heterogeneous
computing to complement its
existing compute clusters.

In  biology research, higher-
performing informatics means more
than simply completing the job faster.
“It brings other positives to research;
for example, you can try less-
approximative methods you wouldn’t
have tried before, or larger data sets,
or attack larger problems that were
impractical or literally impossible,”
Vacek tells Lab Manager Magazine.
“The real advantage is driving new
areas of science and achieving
higher-quality research.”

“We've had assemblies we couldn’t
complete on our 256-node cluster
simply because they were taking
too long” said Dr. Guilherme
Oliveira, president of the Brazilian
Association for Bioinformatics and
Computational Biology and amember
of the Board of the International
Society for Computational Biology.
“We evaluated several platforms and
are excited to be working with a
hybrid-core system.”

“Downstream”
data management

The data crunch in sequencing is
due to a significant degree to the
precipitous drop in the cost of
whole-genome mapping, which
has been driven by personalized
medicine. Personalized medicine
seeks to differentiate, on the basis
of genes or other biomarkers,
subsets of diseases like cancer.
Personalization is based on

the observation that genetic
differences may signal radically
different prognoses, and suggest
differing approaches to treatment
for individuals with, for example,

prostate cancer.

The connection between Moore’s
Law and the cost of sequencing
a genome says a lot about the two
disciplines and how they connect.
Moore’s Law states that the
complexity of integrated circuits
doubles every 18 months or so.
Between the late 1990s and 2008,
the cost of sequencing a genome
similarly halved over approximately
the same 18-month timeframe.

The widespread adoption of
second-generation sequencing
in 2008 changed everything. The
progression beyond  traditional
automated Sanger sequencing—
the technology responsible for
the Human Genome Project—to
second-generation techniques
had the immediate effect of
accelerating the drop in cost per
genome from a Moore’s Law-
type relationship to a halving
every two to three months. The

imminent adoption of  third-
generation  sequencing  could
bring about the much-anticipated
“thousand-dollar genome” within
a few years, according to Hank
Wu, director of translational
informatics at Remedy Informatics
(Sandy, UT). Remedy provides
software for connecting genomics
with scientific and clinical data
to enable “translational” research
connecting basic R&D to clinical
practice. Among the company’s
offerings are software platforms
for enabling the basic research
on which personalized medicine
depends. “Personalized medicine,
which depends so heavily on
genomics, is now pushing toward
clinical relevance,” Mr. Wu says.
“Personal genomes may become as
common as a routine doctor’s visit.”

Yet even as the price drop for
sequencing is falling five times more
rapidly than Moore’s Law, the level
of assigning relevance to genes, their
downstream products, and health
status remains vastly underserved.
This downstream genomic
bioinformatics, Remedy Informatics’
specialty, is equally critical to making
genomics an everyday tool with the
potential of dramatically lowering
health care costs.

“Gene sequencing is no longer
the weakest link. Rather, it’s our
ability to aggregate and harmonize
genomic data with the clinical
world,” Wu says.

Angelo DePalma is a freelance writer
lving in Newton, NJ. You can reach
bim ar angelo@adepalma.com.

FOR ADDITIONAL RESOURCES ON GENE SEQUENCING, INCLUDING USEFUL ARTICLES AND A LIST OF

MANUFACTURERS, VISIT
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ASK THE EXPERT

ASK THE

EXPERT

Alexander Sherman

Alexander Sherman, director of systems in the Department of Neurology and director
of strategic development and systems at the Neurological Clinical Research Institute
at Massachusetts General Hospital, discusses why the right choice and setup for data
collecting, data handling, and data sharing infrastructure is important to help establish
successful research collaborations. He emphasizes the need to think early and clearly
about standards and nomenclature for collecting and labeling samples and subsequent
data, to enable linking and analyzing them when they have been collected at different

locations at various time points.

Q o Please tell me about your
o collaborative research

network focusing on rare diseases.

My interests lie in rare diseases,

- and in order fo find o cure for such
diseases, the research community has to
collaborate. Hence, | am interested in learning
how technology, processes, and know-how
can help move research forward. In order to
get the pharmaceutical industry interested
in such diseases, we need to create networks
of academic institutions and hospitals to
run dlinical trials with appropriate patients,
looking at the right outcome measures. The
Amyotrophic Lateral Sclerosis (ALS) consortium
started with several hospitals in New England
and now it has become a global network with
research sites in Europe and Canada. We have

a scientific committee to help us agree on what
to do, which new drugs and approaches to look
into, and which companies to work with. Qur
focus is on dlinical—not basic—research, so
it is important for people in the lab to align
themselves with the right team in the clinic that
will eventually move their research forward.

Q o How important is it for the

o data infrastructure in clinical
research to be set up in a way that

fosters colluboration?

We have to think first about all

- the different types of data we can
possibly collect from patients. It could be
various types of clinical data, clinical images,
or collections of bioflvids and tissues. We
have to think about these different types of

heferogeneous data sefs and see what needs
to be done to link them all together. To this
goal, we have infroduced the concept of virtual
biorepositories. As you know, specimens from
patients with rare disorders are very valuable.
Hence, in an academic setting, people compete
for the same resources and the same glory, and
they don't like to share. So we changed the
paradigm and suggested fo the ALS community
that they don’t have to share anything; they
simply register their biospecimen with the
network. The technology we developed allows

“Specimens from
patients with rare
disorders are very
valuable.”

researchers within the network to search for
a particular biospecimen, track it to a specific
individual or institution, and then approach them
directly. This is a way for the research community
to collaborate without any obligation to share.
However, in order to analyze the collected
data and biofluids, we have to agree upon and
enforce certain standards for collecting, storing,
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Alexander Sherman has 29 years of experience in research, research infrastructure development

architecture, expert systems design, clinical trials systems design, data management, and clinical TéSea
with Massachusetts General Hospital and the Neurological Clinical Research Institute for the past-I0Nears:
successful design, development, and deployment of software Systems for numerous clinical trials ane
diseases and for the technological platform behind the NEALS ALS Consortium (www.alsconsortiums

academic institutions around the world. He also served as CEQ of PharmaContent, Inc., a Software deve
develops software systems for clinical research. Shermans other relevant experiences include a position'a
Clinical Data Corporation, @ biotechnology company, and as a director of strategic development at Cogni
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oftwaresdevelopment, software
diiagement. He has worked
He IS responsible for the
piomarker Studies in neurological
fesearch network of 105

Nt company that designs and
0ard of directors member for

LLC 3 company that developed

expert systems for disease management. He holds a master of science degree in nuclear engineering'and he graduated from a doctorate
program in nuclear engineering. He is a frequent speaker at academic and industry conferences;and™has many publications on the topics
of collaboration in clinical research, data, and biospecimen sharing, and technology utilization for'these purposes.

and labeling hiosamples to guarantee their
quality. You have to think ahead on whether and
which data can be shared and @ priori agree on
the common data elements (CDEs) fo capture
and the nomenclature of biosamples fo be used.
We also have fo agree on what to put on a vial
label, as it not only identifies your sample but
also links it back to the data. Careful planning
is 0 must.

“It's important to
agree g priori on the
data collection and
nomenclature.”

Q o Why are the CDEs & hiospecimen
o nomenclature so important?

A If every lab collects data in different
. ways, you will not be able to harmonize
your data and perform meta analyses on the
aggregated data. So it's important to agree o
priori on the data collection and nomendlature.
Currently, the National Institutes of Health (NIH)
is attempting to develop disease-specific CDEs
to provide a framework for collaboration. Some
data elements are not disease-specific, but a

majority of data elements, such as functional
scales and questionnaires, are specific to
certain diseases or disease areas and have to
be measured and collected in a certain manner
for the data to be shared later. This is not ideal,
but it is a first step. While trying to gather data
for the ALS network, we found that one of the
untapped resources is data from research
projects and clinical frials that exist at various
pharma companies. With a nonprofit company,
PrizedLife, and generous support from the ALS
Therapy Alliance, we started a project to create a
Pooled Resource Open Access ALS Clinical Trials
(PRO-ACT) database that allows the merging
of data from Phase |1 and Phase Il trials from
public and private sources. But we had some
challenges as the data was collected over a
period of 20 years, by multiple companies and
institutions, with no standard for data collection
in place. Some of the data sets arrived without
data dictionaries. In some cases, we had fo
go into the disease histories and do some
reverse engineering fo figure out basic patient
information. To harmonize this data, we have
designed and developed a platform that allows
us to build a common data structure (CDS), map
individual data sets to the (DS, and then import
the data according to the maps.

Q Do the systems and tools
e used for collecting the data
need to be standardized?

“You have to think
about data quality
before starting the
collection effort.”

A It is sometimes important to know
- which analytical tool was used to make
certain measurements as results may vary. It is
less important fo know what tool was utilized to
collect and store the data, as long as one can
identify and harmonize the data from the various
databases. There have to be standard operating
procedures (SOPs) in place on how to collect,
enter, and clean the data. The data capture
system has fo be smart enough to interact at
the point of entry fo prevent inaccurate data
from being entered. You have to think about
data quality before starting the collection effort.
|deally, an independent data management team
will plan ranges for data fields, create queries,
and work with individual researchers. Just
collecting data does not guarantee its quality.
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ASK THE EXPERT

Q o What about long-term data storage and protocols for disaster
e prevention and recovery?

A It's important to back up all your data and know what to do with it. Should it be in the
- same location where the original data is kept? If it is, then you are protecting against theft
or system damage but not from a natural disaster like an earthquake or a fire. Should the backup
copy then be sent to a faraway location or a safe deposit box? With newer approaches like storing
data in the cloud and in virtual storage sites, you don’t have to worry about data synchronization.
The concern, however, is around data security and access. Data backup is also important for auditing
purposes and one should not forget to periodically restore the backups to ensure that they’re being
backed up correctly. You have to think about all possibilities and procedures. Finally, people who
collect, capture, back up, and monitor data all need to be properly trained and their training records
need to be maintained.

Registries DNA/Tissue Banks

Clinical Data Sourcesﬁr

Biomarker Studies
Databases

ALSBank™
Server

Databases

“ The image illustrates the concepts of Virtual BioRepository, in which
databases and biospecimen stovage units ave decentvalized, while accessible
for searches to the reseavch community.

(Source: Sherman er al. Amyotroph Lateral Scler. 2011)
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ONTROL

by Vince McLeod

e, 1

Working in biological containment facilities or with
infectious agents is serious business. The research
performed usually entails indigenous or exotic agents
with the potential for severe or lethal disease. Two
examples of infectious pathogens that have received a
lot of attention recently are yellow fever and West Nile
virus. Obviously, if released they have the potential

to cause extensive harm or damage to people, the
environment, and the community. Needless to say, we
do not want these agents to get out into the community
nor do we want our employees who are working with
these agents to be in harm’s way. The foundation for safe
operation of any biological containment facility is an
effective exposure control plan. This article discusses
the basic elements of a comprehensive exposure control
plan, what each element should contain, and tips on
successful implementation.

“The foundation for safe operation
of any biological containment
facility is an effective exposure
control plan.”

The exposure control plan is basically a biosafety manual
written to address the unique conditions of the current
research, facility design, and personnel operations necessary
to carry out the laboratory’s mission. One excellent free
reference is the CDC'’s Biosafety in Microbiological and
Biomedical Laboratories," which contains comprehensive
information on biological risk assessment and summary
statements for many common infectious agents.

Lab Manager Ocfober 2012

An effective exposure control plan is comprehensive,
clearly written in concise terms, well organized,
distributed to all people who must enter or work in

the containment lab, and, most important, read and
understood by all. A good comprehensive exposure
control plan will contain at least seven main sections.
These are general laboratory function, specific facility
design and operational procedures, special laboratory
safety equipment and personal protective equipment
(PPE), laboratory research practices and procedures,
health and medical monitoring requirements, emergency
procedures, and employee training. Let’s take a look at
each of these chapters to see what they should include.

General laboratory function

The opening section will provide a clear organization

of personnel and assign responsibilities for all who

work in and support the containment laboratory. How
access 1s controlled is of primary importance. The
laboratory director has ultimate responsibility. Access
should be restricted to only certified people who are
absolutely necessary. Certified means they understand
the potential biohazard, have demonstrated proficiency in
the laboratory’s procedures, and have complied with the
health and medical entry requirements. Proper entry and
exiting procedures for staff, visitors, and maintenance/
custodial workers are clearly established in this section

as well. Finally, procedures for identifying, reporting, and
correcting problems or violations of protocol are detailed.

Specific facility design and operational procedures

Specific laboratory layout and operations are described
in this section. Included are security access mechanisms;
self-closing, lockable doors; and other security

www.labmanager.com
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DEVELOP A PROGRAM FOR
DATING STORED CHEMICALS
AND FOR RECERTIFYING OR
DISCARDING THEM

Some chemicals have a short life expectancy.
Others will remain good for a long ftime.
Solvents that form peroxides are one example of
substances requiring periodic testing. Ethers, vinyl
compounds, alcohols, ketones, and aldehydes
are some of the peroxide formers. Your chemical
inventory system should provide reminder dates.

Bottles should be marked when they are received
and when they are opened. In addifion, draw a
line on the bottle with a china marking pencil or
other marker to indicate the full level. This mark
will serve as a useful guide fo indicate how rapidly
the material is being used up and to gauge the
remaining amount.

Peroxide formers need a special label to indicate
the required interval for peroxide formers, the
date the test is performed, and the initials of the
individual performing the test and certifying that
the test was successful (negative).

Source:  Kaufman, Jomes A., Laboratory Safety
Guidelings - Expanded Edition, The Laboratory Safety
Institute, www.labsafetyinstitute.org.
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measures. Proper signage indicating agents present,
contact information for the principal investigator and
other responsible people, and any special requirements
are posted at all access points. The design of directional
airflow from clean areas toward contaminated areas 1is
described, and procedures for checking proper operation
by laboratory staff are outlined. Measures are included for
checking and ensuring that the surfaces of all walls, floors,
and ceilings are smooth, impermeable, and easily cleaned
and that all penetrations are sealed. Pest management is
addressed here as well, with an appropriate insect and
rodent control program.

Special laboratory safety equipment and PPE

This is arguably one of the most important parts of the
exposure control plan. It should explain the PPE that
must be worn. Describe where PPE is stored as well as
when and where it is used and how it is removed and
discarded. It should cover the proper types of gloves,
eyewear, and gowns or lab coats to be used. This section
also addresses proper use and maintenance of the lab’s
safety equipment such as autoclaves, biosafety cabinets,
eyewash stations, safety showers, ventilation alarms,
and other specially designed containment equipment.
Procedures for decontaminating equipment prior to
maintenance work should also be included.

Laboratory research practices and procedures

The heart of the exposure control plan is contained in

this section. It addresses safe handling and storing of

viable material, including biological safety cabinet use,
handling frozen samples, and use of secondary containers.
Procedures for using and disposing of sharps, found in most
containment laboratories, are paramount. Addressed in this
section are waste handling and disposal, decontamination,
and housekeeping (e.g., cleaning up at the end of the day or
after finishing a research protocol).

Health and medical monitoring requirements

The purpose of this section is to provide another level

of protection against laboratory-acquired illness by
documenting necessary immunizations. Immune-suppressed
individuals or persons at increased risk should be strongly
discouraged from entering the facility. Depending on the
agents present, vaccinations (hepatitis B), antibody testing
(TB skin test), or serum storage may be required. The
exposure control plan should clearly define with a well-
documented rationale what is required and who is covered.

www.labmanager.com
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Emergency procedures

This segment describes procedures for an accident, spill, release, or
exposure that contaminates or injures laboratory staff or the environment.
A good reference for putting this section together would be the OSHA
bloodborne pathogen standard, 29CFR1910.1030. Everyone working in the
facility should be thoroughly versed in the emergency procedures. Spill
kits should be maintained and biohazard spills decontaminated and cleaned
up as soon as possible by properly trained and equipped staft. Any incident
should be completely documented with a written report.

Employee training

We wrap up our exposure control plan with the chapter covering employee
training. The first step is to make sure everyone who will be working in the
containment facility has read and understands this exposure control plan.
They should be informed about each infectious agent present, the risks
associated with these, and the signs and symptoms of infection or disease.
This training, along with bloodborne pathogen training, should be renewed
annually and written documentation kept on record.

There you have our quick outline for putting together an effective
exposure control plan. We have just touched on each topic briefly in this
article. Future articles will probe deeper into select sections, providing
additional details as well as tips for success and traps to avoid. Watch this
column for more helpful information. As always, the Safety Guys welcome
your comments and questions, so we hope to hear from you. Until then,
stay safe.

References:

1. Biosafery in Microbiological and Biomedical Laboratories, 5th edition, Centers
for Disease Control and Prevention and National Institutes of Health,
February 2007. http://www.cdc.gov/biosafety /publications/index.htm

2. OSHA bloodborne pathogen standard, 29CFR1910.1030.
hetp://www.osha.gov /pls/oshaweb /owadisp.show_document?p_
table=STANDARDS&p_id=10051

Vince McLeod is an industrial hygienist certified by the American Board of In-
dustrial Hygiene and the senior industrial hygienist in the University of Flovida's
Environmental Health and Safety Division. He has 22 years of occupational health
and safety experience at the University of Florida, and be specializes in conducting
exposure assessments and health-hazard evaluations for the university’s 2,200-plus
research laboratories.
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THE RIGHT CHOICE FOR

ANALYTICAL BALANCES

by Rachel Muenz

Whether it is a simple, routine fask or a complicated weighing
procedure, NewClassic balances offer strong performance with
reliable results and increased productivity due to their fast
seftling time. The NewClassic line of balances offers robust
metal housing, ridge-ree and chemical resistant housing with
QuickLock for easy cleaning, and more.

o Converts easily from a laboratory balance with 0.01
mg readability info a stand-alone pipette check-station

© An evaporation frap is the only external device needed

ADAM EQUIPMENT PGW PRECISION BALANCE METTLER TOLEDO NEWCLASSIC MS105 CONVERTIBLE BALANCE
s <PGW precision balances give excellent precision for advanced s .
S L \ applications at affordable prices. Features include robust metal S |
= ( [ » housing, capacity tracker, leveling bubble to ensure accurate E - X
S . - readings, security slot that is compatible with a Kensington-ype : L
% ' lock and cable, color-coded keys and GLP-compliant printouts for § :
o - etter record keeping. Weighelow hooks simplify density and = r
= specific gravity measurements. ‘l‘,'
<< — ’
9; o Offers 18 weighing units, including one custom unit
§ o (apacities range from 150g to 6000g and readabilities

range from 0.001g 10 0.01g

o Fquipped with RS-232 bi-directional interfaces for easy
communication with printers or computers

PG range also includes the PGL precision balance and
Highland portable precision balance

if the pipetting volume is smaller than 50 g

o Trap keeps humidity levels stable during the check and
thus minimizes evaporation for accurate testing

OHAUS EXPLORER® LAB BALANCE “TOUCHLESS” SENSORS RADWAG USA XA 82/220/2Y

or ariical samples are being weighed.

o (ffer hands-free operation of tare, zero, print, calibration
and other functions to minimize cross-confamination or
unwanted residue on the balance

g - «The Explorer series of analytical and precision balances g

b ""-—‘.)/ from OHAUS Corporation features four user programmable : |"'

2 ;m; ‘#  touchless sensors. Ideal for laboratory applications, the 4

z - — ‘: sensors free lab technicians” hands and reduce wear and tear e ~ S5

§ . on the balance while preventing a loss of focus when delicate E - i'lhf’
g g '

 Improve weighing speed and efficiency in the laboratory

o Sensors eliminate the extra effort or fime fo press the
balance’s keys

o Balance also includes enhanced SmarText™ 2.0 easy-o-
use graphical software

ow 1s a good time to purchase an analytical balance if you're in the market. Thanks

to software algorithms that translate electrical signals to weight and improved user

interfaces, analytical balances are now much faster in terms of measuring than they

used to be. They are also much more accurate because of the efficiency of the al-
gorithmic evaluation that turns data points into weight data and higher data acquisition speed.
Weigh cells that are much more reliable and robust than those in past analytical balances require
less maintenance and calibration and maintain performance longer. Balances are also improving
in terms of built-in diagnostics, data acquisition, and ergonomics. Although some features are
available through a computer connection, the majority of today’s balances interface with users
through a front panel. The latest models are designed to lower the chances of users developing
repetitive-strain injuries and make the placing and removal of samples much more comfortable.
These days, most high-end balances also include connectivity features such as the ability to out-
put data right into Microsoft Word or Excel on a desktop computer.
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<RADWAG's 2Y series offers new software applications and
excellent operating comfort. The series also provides a high
level of repeatability and speed of operation. All models in
the 2Y series include a 5,7 touch panel and 0S Windows
CE. Users also have a choice of mulfiple working modes with
this balance.

o Features intuitive operation and high operating comfort

o Includes userdefined settings and a range of functions
and applications

o Autotest system allows automatic control of balance’s
quality

o Also lets users transfer and exchange data between
balances

 Designed and manufactured in Poland

APPLICATIONS

o Pharmaceuticals
o Quality control
e Environmental

o Differential, interval,
and formulation weighing

e Density measurement
e Pipette calibration
e Sample management
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Innovative Solutions that Drive
Efficiency, Accuracy and Throughput in Your Lab.

The AutoBlock™ Plus Automates Sample Prep
for Metals Digestions

This latest generation of AutoBlocks is the smartest one
yet and costs less. The System:

* Allows you to operate any batch size up to 54
samples so doesn’t waste reagents

* Includes user-friendly software with pre-
programmed EPA methods plus the option to create
your own

* Adds deionized water to your digestates to achieve
the final volume you choose.

« Offers an optional fume hood and has a smaller
footprint.

The SPE-Express™ Automates EPA Method 1664
for Oil and Grease Analysis

SPE-Express is the ONLY system that:

* Both extracts your sample and evaporates the
n-Hexane eliminating the transfer step

* Uses a fluid sensor to verify that the sample vessel is
empty improving accuracy

* Runs multiple samples simultaneously on up to 6
stations improving analyst efficiency

Contact our Technical Sales Department to find out
how you can test a sample FREE.

Getting consistent results and freeing
up analyst time has never been easier!

ENVIRONMENTAL EXPRESS

Call 800.343.5319 or 843.881.6560 * www.environmentalexpress.com


http://www.enviromentalexpress.com

72

PERSPECTIVE ON: A MOBILE LAB

THE CLEVELAND
FIRE DEPARTMENT®
MOBILE LAB BEGII
AND ENDS WITH

EQUIPMENT

by Rachel Muenz

Born of the anthrax mailing scare
of 2002, the mobile lab in the
hazardous materials section of
the Cleveland Fire Department in
Ohio deals with public health risks
and the identification of unknown,
potentially dangerous substances in
the region. In early 2000, that meant
going after white powders that could
be anthrax.

“Going back to approximately 2002,
when we started chasing all the white
powders and there were a lot of
unknowns, we decided [on] a better
way, a better mousetrap if you will,
of trying to find unknowns,” said
Lieutenant Terry Bindernagel of
the department’s hazardous materials
section about how the lab got its start.

The fire department worked with
the McCrone Group’s Hooke
College of Applied Sciences, based
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in Westmont, Illinois, to develop
the lab, which has about eight
employees and is fitted onto a 20-
foot box trailer, making it easy to
transport to sites in Cleveland and
the surrounding counties the fire
department covers. That vehicle
was put into service in 2004.

“The lab surprisingly
has a lot of room for
what we have.”

“It’s used not only for response, but
it’s also used at events, and [its use]
varies,” Lt. Bindernagel said about
the number of calls the mobile lab
responds to annually, adding that
because of that variability it’s tough to
pinpoint an exact average number of

v

calls the lab responds to. “It’s based on
perceived needs sometimes [as well].”

A typical request for the mobile lab
can come from anywhere—either
within Cleveland or the surrounding
counties—and responding to that
call can mean spending from one to
eight hours at the site.

“It depends on the situation, how long
it takes to get a sample, and [whether|
you have to work with other agencies
atascene,” Lt. Bindernagel explained.
“Sometimes when I go to a scene it’s
a law enforcement issue—it varies.
So you're sometimes working within
other people’s frameworks.”

When the team arrives on-site, they
meet with whoever is in charge.
Sometimes the fire department itself
is in charge, and other times law
enforcement or the FBI has control
over the situation.

www.labmanager.com
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“ The vebicle that houses the fire depiﬁm/mt’vmobﬂe lab and thar

transports the lab to various sites iwand ground Cleveland.

“We show up, and we assist on the scene,” LANCER GLASSWARE WASHERS LA N C E R
Lt. Bindernagel says of working with other Glassware Washing Made Easy

agencies. “We work under them—whatever

they ask for, whatever they request, we try to

provide it.”

Lab setup

Like most labs, the Cleveland Fire
Department’s mobile lab begins and ends
with its equipment. “A typical day would
be coming down, prepping the equipment,
center[ing| the scope ... We discharge and
charge [the instruments] to try to keep the
battery life up on all our equipment, checking
out the vehicle; there [are] different things,”
Lt. Bindernagel said. “A lot of times it’s just
the maintenance of the lab and preparation.”

That maintenance is typically done at least
several times a week, he added. The main
technology hardware used in the mobile lab
includes microscopes, infrared equipment,

Lancer Sales USA Inc
sales@lancer.com | www.lancer.com | (407)327-8488

Follow us on Facebook: www.facebook.com/l.ancerSalesUSA
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and GC-MS as well as radiation
meters and meters that can detect
volatile organic compounds, because
of the response aspect of the facility.
A specially designed glove box is also
a key part of the lab.

“McCrone helped us develop a glove
box; I can look at samples through the
microscope, and it’s entirely enclosed
in the glovebox—I can manipulate
[the sample in the glove box] .. and
do everything that you could do on a
bench,” Lt. Bindernagel said. “To the
best of our knowledge—McCrone and
I have talked about this—this is very
unusual; this is not something that I
would call standard by any means.”

“The challenge is ...
we dont always Rnow
what might be the
exact best piece of
equipment for us.”

Though the lab is small, it’s set up in
such a way that the hazmat team has
just the amount of room they need
for the job. “The lab surprisingly
has a lot of room for what we have,”
Lt. Bindernagel said. “We have a
relatively small space that we can
work in as far as bench space ... but
outside of that, we planned what we
were going to use around how we built
the lab, so spacewise and everything,
we actually have quite a bit of room.”

Continuing education

As far as required education, members
of the hazmat team who work in the
lab not only have to train with regular
firefighting equipment, but they must

74  Lab Manager Ocfober 2012

also be proficient with the specialized
instruments in the mobile lab.

“The training revolves
normal

heavily
response
equipment, plus we’ve all gone to the
McCrone College of Microscopy
[now  Hooke  College],” Lt
Bindernagel said. “We’ve also [done
work| based on [certain minimums
of] the National Response System
that we are now trying to meet
there’s certain standardized training
that a lot of our guys are going
through, and surprisingly some of
this standardized training actually
covers some of the particular pieces

around  our

of equipment related to the lab.”

4 The entrance of the Cleveland
Fire Department’s mobile lab through
the rear door of the vebicle.

He added that some of the
technology requires training from
outside sources.

“There [are] justtwo or three pieces of
equipment [that] are very specialized
[that] require outside training, and
one, of course, is the [microscope],”
he said. “We get that [microscopy
training| through McCrone.”

One of the lab’s biggest challenges,
along with changing technology, is
finding the time to make sure staff
are up to snuff with all their training,
Lt Bindernagel said. In September

www.labmanager.com
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“ 'The combined glove boxes used in the Cleveland Fire Department’s mobile lab.

alone the department expected to put
in about 12 hours of training. “We
just have to set aside training time,”
he said of how the hazmat division
meets that challenge. “We have to tell
guys that they’re going to block off
pieces of their schedule for x number
of hours on this day, and then on that
particular day we meet and we’ll take
a piece of equipment and we’ll start
to work at it.” He added that Hooke
College has continued to be a big
help in keeping the mobile lab team’s
skills sharp.

“The Hooke College people
have assisted me greatly from the
standpoint that they offer things,
like they’ll send us an unknown and
then they monitor us; for example,
you can call them back and say ‘We
had trouble with this or trouble with
that,” and they just walk us through
it,” Lt. Bindernagel said. “That’s just
one example.”

Many of the hazmat division’s
equipment vendors also provide
courses for the more complex
technology featured in the hazmat lab.

“A lot of manufacturers, when you
get into equipment that’s either (a)
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technical or (b) it’s expensive, or both,
every other year they’ll say, ‘Hey, do
you want us to come down and do
some continuing ed for you?” Lt
Bindernagel said. “So that’s assisted
us greatly—a lot more people are
getting on board. [But] the people at
McCrone have probably been head
and shoulders above most of the
other people we’ve worked with.”

While outside agencies are a key part
of keeping staff training current, Lt.
Bindernagel said the team members
also practice themselves while they
are out on a call. “A lot of times,
we'll actually be in response, we’ll
be working on something, and we’ll
think of [a piece of training],”
he said. “So what we’re doing in
response [is] we’re going back and
revisiting some of the things and
pulling out our old manuals and
looking at things.”

That means running extra tests, even
if they aren’t absolutely necessary.
“Sometimes we go out of our way
to run a test on something even
though we know it won’t give us the
results that we need to make an ID,
but we’ll do it anyway to confirm it,”

www.labmanager.com
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Unity Lab Services’ proven expertise combined with SmartCapture
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said Lt. Bindernagel, who has been a
firefighter for 30 years. “It’s just a way
of keeping ourselves abreast of how
to use that piece of equipment.”

Apart from training and maintenance
and a high changeover of lab personnel,
choosing the best technology for the
lab 1s also often a challenge.

“As equipment comes on [the
market|, we'd love to see it put into
our environment, but it’s not always
that easy,” Lt. Bindernagel said. “The
challenge is ... we don’t always know
what might be the exact best piece of
equipment for us.”

Best parts of the job

Lt. Bindernagel said using the equipment
and getting the results needed are the
things he likes best about being a part
of the mobile lab’s team.

“When you start to wuse the
equipment, it's very much like the
pieces start to fall in order and you
start to see what’s happening; when
the equipment works in the manner
where [the pieces] complement
one another—that’s what I find very
satisfying,” Lt. Bindernagel said.
“Then you know things are working
out the way that you anticipated
them to.”

Some of the most interesting calls
he’s dealt with have involved working
with other agencies.

“When we
agencies and they’re not familiar with
what we're trying to do, I would have

work with outside
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to say they’'ve been very pleasantly
surprised when they see the lab and
they see its capabilities,” he said.

The people he works with and the
challenge and variety the job provide
are other reasons Lt Bindernagel
loves his work.

“Working in a large city department
like T do—Cleveland, Ohio—there
are muluple opportunities, there
[are] a lot of things you can explore,
different areas you can work within,
different bureaus—it’s very much a
great time,” Lt. Bindernagel said. “It’s
been a great time for 30 years.”

“Working in a large city department like | do—
Cleveland, Ohio—there are multiple opportunities
.. Its been a great time for 30 years.”

A robotic future

In the future, Lt. Bindernagel would
like to see the mobile lab’s use expanded
to a larger portion of the state of Ohio.

“I think it’s an asset,” he said of the
lab. “I'd like to invite people who,
for example, work for the health
department and [people] along
those lines to become part of the
response team. | think that would be
very appropriate. To date, that hasn’t
happened, but I think a lot of that is
because of logistics; just because of
where we are located in the state, it’s
very hard.”

Going robotic is another thing
Lt. Bindernagel has been working
on with NASA, with hopes of
integrating robots into the Cleveland
Fire Department’s lab.

“We're actually now trying to work
robotics into our lab; in other words,

www.labmanager.com
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Value and
Performance

TPP cultureware from
MIDSCI offers both...

e Standard 25, 75, 150 and 300 cm2 flasks

o Peel-off and recloseable 150 cm2 flasks

© 50 and 600 ml bioreactor tubes

“ A closer look at the unique glove box with built-in microscopy used by the e Plates with 6, 12, 24 and 96 numbered
Cleveland Five Department’s hazmat division. and lettered wells

. . e Dishes in 40, 60, 100 and 150 mm sizes
we can send the robot in with certain

pieces of our equipment to try to at * Raised edges improve flow of air and
least get readings,” he said. “It’s going gases around labware

to be somewhat limited on which MAIN INSTRUMENTS:

equipment it can take in, but we’re

trying to work it out now where we e Hopsi’re por’rable 6C-

e Optically clear, high quality plastic

can get remote readings—we [won’t] N\S, FTIR and Raman
have to commit personnel.” spectroscopy M’”
Aside from being safer, robotics o )
l\;vill zlso provide another important ¢ R;]hd|:];r:]0?rdrenTeﬁ[[|0F ?ndlld Good for your cells,
eneht Olls (MRS U] SO, good for your research
“We also think if's going to save vapor o liquid identification www.midsci.com/TPP
time,” Lt. Bindernagel said. “So we'’re . . St. Louis MO, 800-227-9997
just taking it from there.” ¢ HGZC(_]T Kit for Slmple
chemistry fests
Rachel Muenz, assistant editor for Lab ° O|ympUS BX 52 microscope
Mabn‘;lgerll\;[agazine, can bebrm/jbed at with phOSG and cross p0|0fS,
rachelm@labmanager.com or by phone ar also fluorescence

888-781-0328 x233.
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Spectral Surface Mapping™

Capability S2M™

o For the Perfect Vision™ microspectrophotometer line KE i i

* Gives CRAIC microspectiometer users the abilty fo map the spectral 1= =
variation of surfaces of their samples with microscopic spatial resolution .

o Surface profiles can be created using UV-visible-NIR transmission, ' '

absorbance, emission, fluorescence and polarization microspectral data
* (an even create maps from Raman microspectral data

CRAIC Technologies www.microspectra.com

Modular Chromatography System

AKTA™

* Designed for flexible, reliable and intuitive purification of proteins

* Easyto use

« Offers the flexibility to support both routine and challenging
purification requirements

* Adaptable to changing research needs

* Enable researchers—from beginners to experts—to easily isolate their
target protein, whether under simple or complex conditions

i
N

GE Healthcare www.gehealthcare.com

ICP-MS Cone Protectors

ConeGuard™

* Protect threaded ICP-MS interface cones from
damaging corrosion

* One of the best ways o clean cones is with dilute acid, but acid
can damage cone threads and render the cone useless

* (oneGuard protects the thread during the cleaning process

* All users need is one ConeGuard for each type of threaded cone

@

=
-

Glass Expansion www.geicp.com

PRODUCT SPOTLIGHT

NEW LC-TRIPLE QUADRUPOLE (LC-TQ) MASS
SPECTROMETERS LAUNCHED

Early last month, Bruker launched two
LC-triple  quadrupole  (LCTQ)  mass
spectrometers—the high-performance EVOQ
Qube™ and the ulira-high sensitivity EVOQ
Elite—at the 2012 Japan Analytical Scientific
Instruments Show (JASIS).

These systems are setting new standards
for analytical performance and quantitative
robustness. Despite featuring  several
innovations, however, the EVOQ platform is
simple to use.

“Our intention was to make the EVOQ LC-TQ very intuitive to use, whether the users
are analyzing pesticides in water using our new Advance UHPLC with on-line extraction
(OLE) capability for high volume injections, or quantifying peptides in plasma,” said
Bruker's EVOQ product manager, Jonathan McNally. “Our goal is fo allow the user
to focus on solving the analytical problem, and not be distracted by the instrument
parameter operation.”

He added the EVOQ simplifies MRM-based quantitation with Bruker's unique Compound
Based Scanning (CBS), which makes MRM methods development simple, and MS-MS as
easy to use and deploy as single quadrupole mass spectrometry.

The main advances in the new platform include the industry’s first vacuum-insulated
probe (VIP) heated electrospray technology, which preserves and ionizes thermally
fragile molecules with excellent sensitivity. Novel PACER™ software which enables
‘exception based data-review’, a feature that significantly reduces the error rate for
quantitative analysis, was another big innovation unveiled in Japan.

“Our customers need to run more samples, spend less time cleaning and re-tuning
instruments, and use software to minimize errors associated with the daily review of
thousands of chromatograms,” said Bruker CAM division president Collin D'Silva. “The
EV0Q with PACER software delivers significant value fo a laboratory whose core focus is
providing time-sensitive quantitative data.”

For more information, visit www.bruker.com/evoq or www.EVOQms.com

GC-TOF System

AccuTOF GCvl4G I
o (ffers even faster data acquisition rates and higher resolving power .
. —l
than its predecessor o =

o Features a maximum data acquisition rate of 50 spectra per second
and a resolving power of 8000

* Makes it possible to acquire high-resolution mass spectra in
combination with third party two-dimensional 6C (6Cx GC)

o Provides sensitivity of /N >100 at OFN 1 pg/ul

JEOL www.jeolusa.com

Lab Manager Ocfober 2012

10-Micron Chiral Media

Lux Cellulose-1 and -2

* For batch preparative chromatography

* Available both in Axia-packed preparative columns, and in bulk,
enabling customers to pack their own columns for the most cost-
effective purification methods

* Deliver increased efficiencies by enabling the use of shorter columns
without compromising results

* Save time and reduce solvent consumption

Phenomenex www.phenomenex.com
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BASIC LAB

Ductless Filtered Evidence

Drying Cabinets

DrySafe™

o Provide o secure area for drying wet or bloody items during evidence processing

o Feature seamless polypropylene cabingt construction, locking 375"
polycarbonate doors and sturdy case fag hasps

o Automatic safety controller controls the cabinet’s blowers, ensuring constant
negative-pressure airflow

o Pre-filtration is used to scrub incoming drying air of particulate

AirClean Systems www.aircleansystems.net

Ductless Fume Hoods

Patriot™

* Incorporate much of the advanced technology of AirClean’s
Independence fume hood with the cost effective backbone of AirClean’s |~ 5 & &= s
AC4000 folding and sliding-sash ductless fume hoods

o Feature the easy-to-use AirSafe ™ TOUCH automatic safety controller
for added operator safety

« Eliminate the need for costly installation, ductwork and over-built
HVAC systems associated with tradifional fume hoods

AirClean Systems www.aircleansystems.com

Mobile Ductless Fume Hood
Mobile EDU

* Suifed to classroom demonstrations and industrial training

* Totally self-contained and provides all around visibility

* Easily moved from laboratory to laboratory

* Ductless design allows easy installation and the base is mounted

on large heavy duty wheels for ease of transport

Height of 77.5” allows it to easily pass through a standard door

Air Science www.airscience.com

Fixed-Speed Pumps

Masterflex® B/T®

* Provide high flow rates and rugged dependability

* Powerful motors make these pumps a good fit for
transferring viscous or shear-sensifive materials

* Now offer flow rates up to 42 LPM (11.1 GPM) when used
with B/T pump tubing

e Ensure a long service life with minimal maintenance

« Feature 746 W (1 hp) reversible motor

—

Cole-Parmer www.coleparmer.com

High Performance Centrifuge

Avanti J-26S

* Newly redesigned

* Combines important environmental benefits with increased BioSafety
features

* (Coupling the J-26S with new 1-liter polypropylene hottles furthers
sample security and extends the range of biopharmaceutical and
research applications

* Provides high speed, low heat output, imbalance tolerance and low noise, and a range of
ever-expanding separations capabilities

Beckman Coulter www.beckmancoulter.com

High Energy Pulser

* New fast, low-impedance high energy pulser is 19” rack
mountable

* |deally suited for a variety of atmospheric plasma applications

* Incorporates magnetic pulse compression that provides 17 ns
rise times and a pulse rate of 8 kHz with the ability to generate
up to 50 mJ per pulse at voltages to 50 kV

www.divtecs.com

Diversified Technologies

Extreme High Resolution SEM

Verios™

* Provides the sub-nanomefer resolufion and enhanced confrast m
needed for precise measurements on beam-sensitive materials Ty

* Enables important new insights by extending sub-nanometer [
imaging and characterization fo novel materials being
developed today

* Allows researchers fo capture the high resolution, high contrast
images required, without the need to transition to TEM or other
imaging fechniques

FEI www.fei.com

Oil Evaporator

AQUACOUNTER EV-2000L

o Utilizes azeotropic distillation and completely
separates water from sample matrices, thus
eliminating any side reactions with inferfering
substances

e Especially useful for determining moisture in
difficult samples such as heavy ails, grease, peanut
butter, efc.

« (E approved and can be used with the AQUACOUNTER KF titrators, or any other
manufacturer’s fitrators

JM Science www.jmscience.com
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Glove Dispensing System

SmartPULL

* Designed for STERLING and LAVENDER Nitrile branded exam
gloves

* Reduces waste from dropped gloves.

* Features two separate openings on the box. The first, smaller
opening is used when the box is full to reduce mulfiple
dispensing, while the second, larger opening allows for easier access to the gloves

Kimberly-Clark www.kchealthcare.com/us

Vacuum Pump System

Model SC950

* Features a high 50 I/min pumping capacity and a deep 1.5 Torr
end vacuum

* Enables a shorfer processing time with a wide range of solvents

o User-friendly wireless remote control enables the system to be
operated within a fume hood with the sash closed for added safety
benefits and energy savings

KNF Neuberger www.knf.com

Vacuum Concentrators

CentriVap® Complete

e Uses a combination of centrifugal force, vacuum and heat
to speed evaporation

* Includes concentrator and a -50" C cold trap to help
protect the vacuum pump from corrosive effects of vapors
and fumes

* Also features an aluminum rotor that holds up to 40
microcentrifuge tubes and 108 each 12-13 mm tubes

Labconco www.labconco.com

Storage System

Storage Wall®

* Now includes a new tambour door with a double wall foam-
filled aluminum slat design that increases door strength

* New aluminum slat design decreases door weight and
makes it easy for operators o open and close the door

* Modular drawer, shelf, and roll-out tray storage system
provides optimum security, productivity and flexibility

Lista International www.listaintl.com

Lab Manager Ocfober 2012

Sub-Boiling Distillation System

DuoPUR

* Allows laboratories to make their own high purity acids
from reagent grade acids

* Increases the purity of the samples users are analyzing
while reducing overall lab costs .

* Sub-boiling distillation technique prevents the formation of
aerosol or droplefs

* Most labs see a 90% cost savings by producing their own ultra-pure acids

>

Milestone www.milestonesci.com

100mL Pressure Reactors

EM20-100-HC and EM60-100-HC

* Designed for use with the EasyMax® synthesis workstation, which
enables the development of robust chemical processes at lab scale

* Expand the use of EasyMax® to both organic chemists who seek
an aufoclave-like experience and chemical enginesrs who desire
high-pressure process characterization

* (an be easily switched for the 50mL pressure reactor

-

METTLER TOLEDO www.mt.com

Benchtop pH/Conductivity Meters
FiveEasy™ Plus

o Line features two new meters and a new pH sensor |

* pH FEP20 is a benchtop pH meter featuring three-point calibration

* Conductivity FEP30 is an ergonomic benchtop meter for r“
conductivity measurements

* pH sensor LE408 is a robust, plastic pH sensor with refillable,
liquid electrolyte that is suitable for simple applications

METTLER TOLEDO www.mt.com

Ductless Economy Chemical

Workstation

FE-2620
* Provides a high level of operator protection while performing
routine laboratory manipulations with liquid chemicals or
powders 2 L
o Eliminates excessive installation costs and allows for flexibility -
in laboratory design
* (an easily be positioned over a laboratory sink, or placed directly on a laboratory counter or benchiop
* Designed to provide 360-degree visibility

Mystaire Misonix www.mystaire.com
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75 Liter Refrigerated Circulating Bath

* Designed to replicate the temperature fluctuations associated
with beverage packaging, transportation, and storage

* Features a -20" to +100°C working temperature range,
+0.005°C temperature stability, and 1.8 cu.ft reservoir

* Performance Programmable touch-screen temperature control-
ler displays temperature fo 1/1000th of a degree and allows
an endless array of thermal cycling options and programs

PolyScience www.polyscience.com

Automated Multi-Sample

Homogenizing System

DPS-20

« Simplifies sample preparation by combining mechanical
and ultrasonic (sonication) homogenizing and sonication
into an automated, closed compact and timesaving unit

e Allows the use of each homogenizing method
dependently or independently of each other

« Allows for repeat processing and consistent results

« (Carousel racks can accommodate a variety of tubes from 1.5 to 50m

PRO Scientific www.proscientific.com

Paddle Blender

Stomacher® 80 microBiomaster

* Provides small tissue processing solutions for clinical and
life science microbiology

* (apable of processing samples from 25014l to 80ml

Boasts 5000 fold improvement in cell recovery and viability

from traditional methods

o Features diluent free sample processing

o Offers adjustable processing time and paddle speed

Seward www.seward.co.uk

Changeover Manifold

913 Series

* Provides the benefits of many higher cost models at an economical cost

* (Consfructed of high purity components, these changeovers are suiable
for use in both high purity and general purpose applications

* Housed in a NEMA4X box and are suitable for both indoor and outdoor
installations

*An optional alarm module powered by the base unit is available

SGD www.sgd.com

Benchtop Lab Scale Mixer

SSLM Series

o Features a stainless steel 1/2 HP lube-free air motor that
operates at speeds to 2000 RPM and can accommodate
vessels up o 18” dia.

* Offers adjustable stand with a choice of impellers and
accessories to meet exact user requirements

* Safe to use with solvents and flammable materials

Sharpe Mixers www.sharpemixers.com

Multivariable Mass Vortex

Flow Meter

InnovaMass® 240

* New cryogenic version provides advanced, more reliable
measurement of liquefied gases down to -330°F (-200°C)

* (ontains no moving parts that will wear out or require service

* (an be loop powered with power in, a programmable analog
output and a HART or MODBUS signal riding on the same two
wires

Sierra Instruments www.sierrainstruments.com

Macro Imaging System
SprintPic™
o Makes it effortless to capture great images, increasing efficiency
and saving photography time
* Includes a scientific grade digital camera with o software-
controlled motorized zoom lens on a lighted copy stand
* Preconfigured and ready to use so users can get up and running
quickly
* Alarge number of zoom levels accommodates a wide range of samples

X

SPOT Imaging Solutions www.spotimaging.com

Flow Liquid Liquid Extraction Module

Asia FLLEX

* Suited to the preparation of samples prior to analysis, further
synthetic steps or purification

* Offers continuous mixing of organic product streams with an
aqueous phase, followed by rapid diffusion and subsequent
phase separation info the constituent parts

* Allows aqueous work-up to be integrated immediately after synthesis to provide cleaner
reactions with fewer impurities

Syrris http://syrris.com
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Digital Chilling/Heating Dry Bath

EchoTherm™ Model IC22XT

« Suited for use in freezing, chilling or heating biological
samples from -20"C o 100°C

« (an run two separate temperatures and two different
sample blocks at the same time

* Includes a built-in data logger, 30-day count down
timer with alarm, and RS232 interface, making it o
good fit for use with robotic systems

Torrey Pines www.torreypinesscientific.com

Protein Precipitation Separation Kit

Combipack™

* Comprises four Porvair p3 protein precipitation plates and
four Tml deep well collection plates (color coded in red or
blue polypropylene)

* Provides all the elements users require to undertake
protein precipitation separations at an affordable price

* Manufactured to the standard ANSI/SBS footprint, all
plates in the Combipack are fully automation compatible

\o” g

Porvair Sciences WWW.porvair-sciences.com

-90°C Ultra Low Freezers

Model SC950

* Provide low power consumption, low noise level and low operating
costs for savings up to $2000/year

* Offer very fast pull down & recovery, low heat rejection, and low
(0, emissions

* Unlike the traditionally used mixed synthefic potent greenhouse
gases, Z-Sc1 uses 100% ecological refrigerants

* Feature alarm systems including a phone alert that dials up to five
people per setting

Z-Sc1

www.z-sc1.com

CHEMICALS, KITS & REAGENTS

siRNA Kit

Trilencer-27

*(ontains Dicer-Substrate duplexes

o Provides critical improvements over the use of traditional 21 mer
SiRNA designs

o (ffers genome-wide coverage against human, mouse and rot

* Takes advantage of the natural processing by Dicer to produce 10-fold higher potency and specificity than
shorter 21mer RNAi forms

o Initiafes strong and specific gene silencing

AMSBIO www.amsbio.com

NGS Sample Prep Kits and Reagents
PureGenome™

* Enables NGS library preparation in under two hours, less hands-on time than similar kits

* Delivers maximum library yields from less input DNA with minimal bias for better results

* Provides higher genome coverage and more matched reads

* Processes samples of virtually any biological liquid, whole tissue and tissue sections

EMD Millipore www.emdmillipore.com

Lab Manager Ocfober 2012

QC Kit

Freedom EVO®

* Provides a fotal solution for liquid handling performance
verification testing on Freedom EVO® workstations

* (ffers precision and accuracy performance verification
which is fully traceable to the Infernational System of
Units (S)

* Allows direct comparison of verification testing results
between different sites and instruments

Tecan www.tecan.com

LAB AUTOMATION

Fully Automated Microwave

Peptide Synthesizer

Initiator+ Alstra

o Agood fit for peptide chemists synthesizing peptides, peptoids, PNA
and peptidomimetics, including extremely difficult modifications

o Inherent flexibility for reagent set-up makes it a highly effective plat-
form for both small and large scale synthesis from 5 mol to 2 mmol

o Features a working volume from as low as 0.6 ml

=

Biotage www.biotage.com

96-Well SPE Microplate

Microlute™

* Designed to automate solid phase extraction dleanup and analyte
enrichment in busy laboratories

* Available with a combination of sorbents to provide a tool for
accelerating the SPE methods development process

* (apable of rapidly processing 96 samples in one go repeatedly and precisely

o Will not bend or distort

Porvair Sciences www.porvair-sciences.com

www.labmanager.com
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TECHNOLOGY NEWS

ELISA System

* Based on Tecan’s Freedom EVO® liquid handling technology
and the Siloam Biosciences’ OptiMax™ microplate

Offers rapid, sensitive and specific chemifluorescence-based
ELISA procedures using exceedingly small sample volumes
All reactions, including analyte capture and detection, occur
within an ~5 ul microfluidic reaction chamber

Allows for extremely high sensitivity or very fast assays

www.tecan.com
www.siloambio.com

Tecan
Siloam Biosciences

5L Packed-Bed Vessel
CelliGen® BLU
o The first single-use vessel to incorporate New Brunswick’s proprietary ol B
packed-bed impeller system
* Pre-loaded with 150g of Fibra-Cel® disks, and ready to use out of
the box
* (ustomers of New Brunswick’s autoclavable packed-bed impeller
have fouted the maximum cell densities, product yields, and overall
system performance
* Proven successful using both anchorage dependent and suspension cell lings

Eppendorf www.eppendorfna.com

Imaging System for

High Content Screening

acumen X3

* Facilitates rapid, effortless high content imaging

« Allows users to rapidly image whole wells, while maintaining
high throughput capabilities

* Improves data quality by using whole well imaging as
standard

* Reduces costs through assay miniaturization

* Maintains high throughputs by using simultaneous data capture and analysis

TTP Labtech

www.ttplabtech.com

Serum Replacement

PluriQ™

o For culturing healthy, undifferentiated human embryonic stem cells
(ESCs) and induced pluripotent stem cells (iPSCs)

* Has been shown to maintain healthy cell morphology and normal
karyotype in hESCs for at least 20 passages in culture

o Tested for quality, purity and the effective maintenance of pluripotent
stem cells over multiple passages

AMSBIO

www.amsbio.com

Colony Counter
Scienceware®
* Provides a cost effective and accurate way fo count colonies of == <SS
bacferia or other microorganisms grown on an agar plate e
* Simple-to-operate device marks, counts, and gives an audible
and visual alert each fime a count is registered on the digital display
* Reduces the likelihood of error, combining all aspects of counting info one motion

Bel-Art Products www.belart.com

Chromatography Media

Ni Sepharose™ excel ’
o An immobilized metal ion affinity chromatography (IMAC)
medium (resin) for the direct capture and purification of secreted L=

histidine-tagged recombinant proteins from eukaryotic cell culture

supemnatants % :‘E
* Reduces sample handling prior to purification and therefore i Ci

increases fargef protein yield and decreases degradation
* Supports direct loading of large sample volumes

GE Healthcare www.gelifesciences.com

Biotinylated Capture

Oligonucleotides - .

xGen™ Lockdown™ Probes A ]]jT

* Designed to enable cost-effective, high depth [TEGRATED DA TECHNOIOGIES
sequencing and analysis of specific regions of the genome

* Suited to target enrichment and custom panel development, and capture sefs can be easily
expanded

* Available o three different scales
(mini — 2 pmole, standard — 20 pmole, and XL — 200 pmole)

* Provide approximately 5000-fold enrichment

Integrated DNA Technologies www.idtdna.com

Portable System for Aspiration and
Disposal oiY Biological Waste
VACUSIP
* Features integrated vacuum pump and long-life battery
* Enables aspiration and waste disposal where and when it is
needed
* Pump automatically switches on and off according to the H
vacuum needed for an aspiration task to optimize battery
run-fime
* Boasts space-saving footprint, silent operation and optimal organization

INTEGRA

-
<

'1.-3"

N

www.integra-biosciences.com
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TECHNOLOGY NEWS

Pre-Validated Probes for ADME-Tox
Studies

* For multiplexed gene expression analysis

« Library of probes has been expanded to include many genes relevant for the
investigation of i vitro drug interactions during pre-clinical studies

* Researchers can now select from hundreds of genes and carry out reliable, accurate and cost-
effective ADME-Tox studies in a range of model systems

e Suited for ‘off-the-shelf" use

Plexpress www.plexpress.com

Cell-Culture Aspiration Systems

BVC

o Three different designs are available; each with a choice of an ™
autoclavable polypropylene container or a safety-coated glass bottle
for bleach resistance

* Designs include the “Basic” version, “Control” version, and
“Professional” model

* Provide sensitive and efficient aspiration -

* Powered versions are equipped with a VACUUBRAND® chemistry- ' -
design vacuum pump for quiet reliability

VACUUBRAND

www.vacuubrand.com

LIMS & SOFTWARE

Laboratory Data Management System

Matrix Gemini

o Provides o complefe laboratory data management capability that combines features that would be
expected in either a Laboratory Information Management System (LIMS) or an Electronic Laboratory
Notebook (ELN)

* High configurability allows the solution fo be tailored fo exact customer nesds

* Since it can be configured to fulill typical ELN functionality, two systems are not needed, thus reducing costs

Autoscribe www.autoscribe.co.uk

Multiplex Analysis Automation Software

Image Lab™

* For use with the ChemiDoc™ MP imaging system

* Provides a faster, more accurate alternative for quantifying protein expression levels via
western blotting

*Automates total protein normalization of multiplex fluorescent western blots by extracting
image data directly from the ChemiDoc MP imager

* Allows researchers to deliver normalized intensities automatically

Bio-Rad www.bio-rad.com

Lab Manager Ocfober 2012

Spectroscopy Software
KnowltAll® Version 9.5

* Now offers enhanced ability to visualize results from si- : u
multaneous searches from multiple analyfical techniques
* Also includes the option to view even more detailed o — =
=

search parameters and include in reports

* Features a choice of algorithm and the ability to include/
exclude known components to improve results

* Allows users to create macros in all analytical techniques

Bio-Rad www.bio-rad.com

Proteomics Analysis Software

Proteome Discoverer v. 2.0

* Features Protein Metrics’ Byonic™ database search software, adding next-generation capability
to streamline analysis of glycopeptides and other post translational modification data

* Simplifies glycoprotein analysis and makes it accessible to a much wider range of scientists

* Provides fust, reliable identification of true posifive peptide spectrum matches

* Includes a multi-threaded SEQUEST® search engine

Thermo Fisher Scientific www.thermoscientific.com

Instrument Control Software

for Hybrid Mass Spectrometer

Q Exactive

o Features new data-independent acquisition (DIA) profeomics capability

o Allows the Q Exactive™ mass spectrometer to collect MS/MS spectra on virtually all fons in @ sample
o Enables the instrument to quantify nearly all detected peptides in the sample in a single run

* DIA data collected on the instrument can be processed with Thermo Scientific Pinpoint software 1.3

Thermo Fisher Scientific www.thermoscientific.com

Sample Management Software

Mosaic™ e

* Provides a fully readable and comprehensive audit frail

o Efficiently tracks and monitors compound and biological
collections, reagents and standards within any sample
storage or handling system

* Stieamlines sample management processes in both large
and smaller-scale operations

* (an facilitate 21 CFR, part 11 compliance

= P

Titian Software www.titian.co.uk
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SUPPLIES & CONSUMABLES

Plastic Polymer Additives

* Thirteen in-house synthesized Monophthalates and addifional Benzotriazole plastic UV stabilizers now offered

* These standards are single isomer compounds which can be analyzed via straight-forward GG/MS methods yielding a
single chromatographic peak for each compound

* (Complete plastic polymer additive products listing available online

AccuStandard www.accustandard.com

96-Well Plates

EVOLUTE® EXPRESS

« Simplify polymer-based SPE by employing a streamlined 3-step protocol; Load-Wash-Elute

* Reduce processing and method development times without loss of analyte recovery or method robustness

* Design provides a uniform flow in the processing of aqueous samples and eliminates the need to re-run samples due to well-clogging

Biotage www.biotage.com

Non-DEHP Lab Tubing

* Offers a versatile option for medical device assemblies, analytical instruments, food processing, and general laboratory uses
e Transfers liquids, gases, and inorganic chemicals found in lab, paint, pigment, and soap dispensing applications

* Free from leachates that may compromise the transferred material

* (an be used for temperatures ranging from -58 o 165°F (-50 to 73"

Cole-Parmer www.coleparmer.com

12x32mm Sample Vials

Large Opening RA.M.™

* Provide reduced volume sample containment for automated sample handling systems

* Features StepVial design—a combination of vial and insert with a 40% larger target area for sampling needles used by autosamplers
« Available in clear or amber Type 1 borosilicate glass with a 9 mm threaded neck finish

J.G. Finneran Associates www.jgfinneran.com

Tabless Tube Holder Accessories

Strata® and Strata-X

* Hold SPE tubes in 96-well spacing to infegrate with automated systems

e All Strata and Strata-X products are now available in the tabless 1 mL tube format, enabling the user to arrange multiple
sorbents within the holders

* Allows users to remove and replace a single SPE fube should they make an error

Phenomenex www.phenomenex.com

PEEK® Tubing

* Available in a variety of natural PEEK, solid color coded, dual layer color coded, striped and dash-stripe coded
* Dual Loyer Color-Coded eliminates any concem that a critical sample stream could be contaminated by pigments used to color code the tubing
* Pressure performance of Dual Layer tubing is equivalent to single-layer tubing

VICI Valco WWWw.vici.com

BUY

(IT'S JUST THAT SIMPLE)

- N
~ A

YOUR TRUSTED SOURCE
FOR USED LAB EQUIPMENT

860.691.2213
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ADVERTISING

DUCTLESS

FUME HOODS

DUCTLESS FUME
HOODS; A REALITY
FOR THE FUTURE OF
SUSTAINABILITY AND
STEWARDSHIP

Why go ductless and how Aura® can meet your
safety and environmental stewardship objectives!

s the importance of environmental protection and operator protection
grows so too does the need for advanced ductless fume hood technol-
ogy. The ductless hood provides an environmentally sound, safe and
energy efficient solution for most laboratory air pollution control needs.
Bench space is at a premium as the trend toward flexible, smart labora-
tory space becomes standard. In a world of sustainability, green and
flexible laboratories, filtration hoods are the best solution available.
The days of fixed, ducted hoods as the only solution are numbered.
They simply cannot provide the operator and environmental protection necessary for the 21st
century. The ductless fume hood is the way forward for the modern laboratory. For example, fixed,
ducted hoods do not neutralize chemicals but merely disperse pollution it into the surrounding
environment. In addition, ducted hoods protect the operator through cumbersome roof-mounted
blowers, and maintenance heavy, problem prone ductwork. Advanced filtration hoods adsorb/ab-
sorb pollutants, pulling them out of the environment. They do so though laboratory tested filtra-
tion technology bypassing ductwork and blowers.

While fixed exhaust hoods utilize simple technology, their maintenance is ever in flux. Ductwork
and blowers require constant and expensive upkeep, consuming thousands of dollars in mainte-
nance. Ducted hoods pull air out of the laboratory stressing the HVAC system to constantly return
new conditioned air into the room resulting in larger utility bills with ever shrinking budgets.
Current technology found in today’s modern ductless fume hoods require minimal maintenance
and re-circulate conditioned room air. This vastly reduces the amount of electricity used, saving
thousands of dollars on energy and maintenance bills.

With today’s advanced technology almost any work situation involving the use of chemicals or
particulate can be made safer utilizing capture and filtration systems. Utilizing gas phase filtration
and recirculatory technology these systems adsorb and capture gases that occur in many laborato-
ries worldwide.

Since 1959, Mystaire® Misonix® has designed, developed and manufactured exposure control
equipment for operator safety. The Mystaire® Misonix® Aura® ductless chemical fume hood pro-
vides optimal operator protection while performing routine laboratory manipulations with liquid
chemicals or powders. By incorporating the Aura® ductless fume hood into your laboratory design,
you eliminate excessive installation cost and include maximum flexibility into the design.
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DUCTLESS FUME HOODS

Aura® establishes negative pressure at the opening pull- =
ing contaminates into the filtration zone. Aura® ductless e,
fume hoods are ASHRAE 110 tested for containment _
and are designed to meet ANSI 9.5, OHSA 1910.1450
and SEFA 9 standards and guidelines. The filtration zone
media configuration will depend on the application per-
formed within the enclosure. Mystaire® Misonix® offers
a wide variety of activated and chemisorptive specialty
carbon blends as well as HEPA and ULPA filtration to
meet your application needs. Mystaire® Misonix®’s
qualified technical staft will review the application and
recommend the proper media package for your chemistry.
Aura® ductless fume hoods not only provide superior
operator protection but promote environmental steward-
ship. The Aura® ductless fume hood simply recirculates
the filtered air inside the laboratory space while removing
harmful toxins from the airstream. Unique to Aura® is
the Filtrak™ positive sealing system which ensures the
main filters have an airtight seal. This exclusive feature
prevents toxic gases from bypassing the filtration media.
Advanced monitoring and control is critical to operator
safety. Aura® ductless fume hoods come standard with
the EverSafe II™ microprocessor safety controller. Ever-
Safe II™ uses sophisticated control methods to determine
chemical breakthrough. In addition, EverSafe II™ moni-
tors fume hood face velocity and maintains user set value
without operator inaction. Visual and audible alarms
signal to the operator if airflow reaches an unsafe level or
if the filters approach saturation, allowing sufficient time FILTRATION LEVEL
for main filter replacement. ERLERTITE
Mystaire® Misonix® ductless fume hoods are a safe,
environmentally friendly and cost-effective alternative for
laboratory personnel protection. Mystaire® has designed
and developed advanced environment safety and pollu-
tion control products since 1959. For more information
on Aura® ductless fume hoods and other products please
contact Mystaire Misonix at+1 919-229-8511 or visit
Www.mystaire.com.

om |

Questions or Comments:

MYSTAIRE'| MISONIX"

Mystaire® Misonix®

Attn: Mark Leath, President
Phone: +1(919) 229-8511

Fax: +1(919) 528-1744

Email: markleath@mystaire.com

October 2012
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Selecting a Quality Antibody,
Every Time

Problem: Poor quality antibodies are a major stumbling block for scientists detecting new protein
targets in immunological applications. The prevalence of such antibodies is significant; reactions to
recent, high-profile retractions of several papers containing disingenuous Western data support this.
Judging by responses to these events, it is evident most scientists have crossed paths with an inferior
antibody at some point. A perceptible hint of distrust lingers over these reagents, and understandably
so-immunological applications such as Western blotting and immunohistochemistry (IHC) can fail
simply because of a substandard antibody. Direct consequences usually take the form of non-specific
bands and staining patterns, but the real damage is often done to scientists’ time and resources.

Not all antibodies, however, are created the same. There are plenty of high-quality antibodies out
there, in addition to companies that care about producing ones that work. Steps can and should be
taken, where appropriate, to avoid inferior antibodies and eliminate them from the selection process

before they make it to your bench.

Solution: In addition to your usual literature search, use
antibody comparison sites and search engines when sourcing
antibodies to fit new scenarios in the lab. Comparison sites
allow you to weigh up cost and application data of multiple
vendors in one place, and search engines maximize your
results. Cross-reference the literature for products that have
a good track record in publications.

When you begin your search keep in mind your basic criteria:
which application is your top priority? Is a polyclonal or
monoclonal antibody better suited? Where is your protein or
epitope of interest located? Is it subject to post translational
modification? Being clear on the answers to such questions
will help you conduct your antibody search more objectively.

When you've identified a potential antibody, look at the
validation data provided by the vendor; check depth and

'J

“ Western blot validations hanging up in the Proteintech lab.

quality. Is there simply a verification of antigen recognition
by ELISA testing or are there Western and IHC data too?
(The more validations, the better) Check the types of
samples used for validation. Make sure you’re viewing data
obtained with whole tissue or cell lysates as opposed to those
prepared with purified recombinant proteins—the latter are
not accurate representations of antibody performance.

If your only options lie in under-evaluated antibodies you
can still find a diamond among the antibody rough—and in
a risk-free environment with the right company. Look for
vendors offering trial samples or covering their products
with a money-back guarantee. (With the latter you can try
larger volumes, still confident that you're not wasting any of
your grant money.) Guarantees should be ‘no-quibble’ and
the best ones will offer the option of your full money back
as opposed to credit.

Seeking out companies producing their own antibodies, as
well as the larger antibody ‘supermarkets,” has its merits.
The former know their products inside and out, and can
detail everything about an antibody’s production process.
They can often perform validations at your request and can
send you hard copies of their original validation data. These
companies are also more likely to offer comprehensive and
guaranteed custom production services in the event your
search for a reliable pre-made antibody is unsuccessful.

For more information, visit www.whyitworks.ptlab.com
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KF Volumetric Titrator - Rugged, Long Lasting
and Eco-Friendly. The AQUACOUNTER®
AQV-22008 is designed with small volume titra-
tion cells requiring only 20mL of titration solvent
for accurate measurements. Less reagent volume
reduces waste and makes it easy to replace fresh
solvent for the next series of measurements. This
unit has a superb accessories kit
and performs flawlessly day after
day, year after year which means
long-term value for
the money spent.

This high-end titra-

tor is the perfect| =~ |
choice for a very
wide range from| -
100 ppm to 100%
water content with its maximum capability for
automation and upgrades.

Combining one additional KF station with either a
volumetric or coulometric module enables two dif-
ferent measurements to be performed at the same
time. With a volumetric and coulometric channel,
one can measure moisture over the entire range
from 2 ppm to 100% or double the sample through-
put with 2 identical KF stations.
WWwWw.jmscience.com

AQUACOUNTER® Coulometric Karl Fischer
Titrator (AQ-300) has state-of-the-art perform-
ance features like a fritless cell option and offers
fast and accurate results. This reliable, easy-to-use
coulometric titrator has six built-in calculation
modes to accommo-
date solid, liquid
and gas samples. It
includes a statistics
package with one-
touch calculations.
Four files with pre-
set conditions can
be stored in memory
and allows instant| = =
recall of data for up

to 20 samples. Laboratories with limited budgets
will benefit from this low-cost, highly productive
unit. www.jmscience.com

AQUACOUNTER® COM-300A Automatic Titrator performs
PH, acid/base, complexometric, redox, Karl Fischer, photometric,
non-aqueous titrations and ISE measurements. The unit can also
determine TAN/TBN in oils and P and M alkalinity.
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AQUACOUNTER®
" Potentiometric Titrator
COM-1700 Series

» Advanced functions
» Color touch panel screen
» USB flash memory port
» Standard built-in thermal printer
» Compact design of buret & titration stations

» Computer controlled

Excellent operational performance
+ Up to 4 independent multitasking workstations
» Low operating costs

Extended lifetime and enhanced software

Shown with Sample Changer

Ph 800.495.1678 or 716.774.8706
www.jmscience.com
sales@jmscience.com

@] M SCIENCE

The AQUACOUNTER® AQ-2200S KF Coulometric Titrator is ideal
for the trace level water content determination with excellent capability and
upgraded performance. It will be of interest for users who have many kinds

Addi- of samples to be analyzed, exchange KF reagents frequently or after each

tional features include one-touch calcu-
lations — with a statistics package, and
has over 30 files of built-in method
memory. Stores up to 50 results in mem-
ory or download results to a laptop or
desktop PC (download software in-
cluded). Many options and additional
features make the COM-300A the total
solution for all of your titration needs.
Www.jmscience.com

measurement, and are eco-minded and budget-conscious.

This titrator allows two titration stations to run parallel with various coulo-

metric/volumetric combinations.
___L P =

With both a volumetric and
coulometric channel, one can
measure moisture over the entire
range from 2 ppm to 100% or
double your sample throughput
with 2 identical KF stations.
WWW.jmscience.com
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A Microplate Reader
with Environmental Control

Problem: There is little doubt that cell-based assays are becoming a mainstay across the pre-clinical
drug discovery process. Many of these assays are end-point based, where live cells are cultured
in microplates, incubated with compounds of interest and then lysed to release the contents of
the cell such that they can be assayed with reagents subsequently added to the wells. Often, the
incubation times required for the assay can be counted in the minutes to decades of minutes, such that
maintaining a controlled environment for cell health is not a significant concern. For those end-point
assays that require longer incubation times of hours to decades of hours, controlled environments
become a substantial concern and requirement. Depending on sample throughput required, this can
be accomplished by manual intervention and placing the microplate(s) in a standard CO: incubator or
by robot into a microplate hotel.

Yet there is a growing trend in the use of live cell assays, where the cellular response to compounds is
monitored kinetically through the use of non-toxic, cell membrane permeable reagents or phenotypic
methods. This real-time response gives researchers an additional level of information that may be
missed in single time point, end-point assay. While these live cell assays are easily incorporated into
workflows for assays conducted over an hour or so, longer term responses can be problematic to obtain
due to the difficulty in maintaining a controlled environment over the microplate to maintain cell
health while kinetically reading the cellular response.

Solution: The addition of an atmosphere control unit
to a microplate reader offers a solution to this problem by
providing a controlled environment within the microplate
reading chamber in which live cells can be nurtured.
BioTek’s Synergy H1, for example, has a number of features
that are important for successful live cell assays, including
precise temperature control up to 45°C, controlled shaking
of the microplate, and a gas controller module that allows
control and monitoring of CO, and O, within the reading
chamber. The precise control of both CO, and O, allows
adjustment to the optimal physiological conditions up to
20 percent and down to nearly 0 percent for hypoxic and
nearly anoxic conditions that many live cell assays require.
Microplate readers with these features combined are ideal
for kinetic live cell assays.
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4 Comparison of mouse NIN3T3-GFP
cell growth conditions.

In particular, the Synergy HI1 microplate reader has
quadruple grating monochromator optics for fluorescence
intensity measurements from the top or bottom of the
microplate. UV-Vis and luminescence measurements
can also be made with the system. The reader’s optics are
modular, with an option to add filter-based fluorescence
along with monochromator-based fluorescence.

To confirm the efficacy of the Synergy H1 system for live
cell assays, mouse NIH3T3-GFP cells were compared using
three microplate-based growth conditions:

* incubation in a dedicated tissue culture chamber with a
manual transfer of cells to the microplate for analysis,

* incubation in the microplate reader chamber without
CO, control, and

* incubation in the microplate reader with 5 percent
CO, control and monitoring

Cell growth was monitored by GFP fluorescence detection,
with readings taken every two hours for the manual method
and every 30 minutes for the reader incubated methods
over a total 70-hour runtime. As seen in Figure 1, data is
expressed as a fold increase over time and shows comparable
growth rates for manual and Synergy H1 equipped with the
gas controller. The microplate reader method where CO,
was not used shows significantly lower cell growth.

For more information, visit http:/ /www.biotek.com/products/
microplate_detection/synergyhl_hybrid_multimode_microplate_
readerhtml
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A Gas Control Module in a
Multimode Microplate Reader

Problem: Performing long-term, cell-based applications with living cells using a multimode microplate
reader is becoming more and more popular in life science research. There are various absorbance-,
fluorescence- and luminescence-based assays that require alternating cell incubation and signal
detection over a long period of time-from several hours up to several days-including reporter
assays, proliferation and viability studies, cytotoxicity and cell death studies, and many more. Besides
optimizing the optical properties of the detection device, the major requirement for these applications
is to keep cells viable and proliferating throughout the whole experimental period.

At present, a tedious transfer of the microplate between a common cell incubator and the microplate
reader is the standard procedure, but has critical drawbacks. Without costly robotic solutions, the
user has no choice but to manually transfer the plate for each detection step, increasing the risk of
contamination and resulting in the loss of data, especially for overnight experiments. Furthermore,
when incubating at low oxygen levels, transferring a plate from the incubator to the reader results in

a change of environmental conditions, which can critically affect the outcome of the study.

Solution: The simplest solution to this problem is a
microplate reader offering rigorous environmental control
inside the measurement chamber, particularly the regulation
of atmospheric gas concentrations.

For example, the Infinite® 200 PRO multimode reader is the
first fusion of a microplate reader and a cell incubator on the
market. Tecan’s patent pending Gas Control Module (GCM™)
allows independent and simultaneous control of oxygen (0.1-
21 %) and carbon dioxide (0-10 %) concentrations inside the
reader’s measurement chamber, with an altitude correction
function to allow automatic compensation for variations in
the atmospheric partial pressure of CO.,. This ensures greater
biological relevance for a wide range of studies, extending the
experimental window for microplate-based investigations in
proliferation studies (especially with anaerobe and facultative
anaerobe bacteria), and allowing close replication of hypoxic
and physiologic conditions for eukaryotic cells.

The GCM can also be used with pre-mixed gases, enabling
flexible environmental control for a broad range of cell
biology applications and ensuring excellent viability and
proliferation for various cell types, throughout the whole
period of analysis. The system’s process security features
include both audible and visual warnings to alert the user
of changes in gas pressure or flow, as well as continuous
monitoring to easily identify if the target concentration will
not be reached or deviates significantly during incubation.

AThe Infinite® 200 PRO
multimode reader from Tecan.

Tecan has conducted several studies to evaluate the Infinite
200 PRO’s GCM-related functions, including proliferation
of GFP-transfected human epithelial carcinoma cells inside
the microplate reader over a period of 75 hours. In this
study, cells incubated at five percent CO, stayed viable and
kept proliferating throughout the experiment, whereas cells
incubated without CO, regulation ceased proliferation and
began to die within 24 hours. In a second experiment, it was
demonstrated that hypoxia could be induced as efficiently in
the Infinite 200 PRO as in a common CO,/O, cell incubator,
eliminating the need for a separate O, incubator and offering
complete workflow automation. Finally, it was demonstrated
that growth studies with facultative anaerobe bacteria,
such as Helicobacter pylori, can be quickly and conveniently
performed. H. pylori cells were grown inside the reader at five
percent O,, ten percent CO, and 37°C for 27 hours, with ODy,
measurements every hour.

To minimize evaporation during long term incubation periods
inside the reader, Tecan recommends using Thermo Fisher
Nunc™ Edge plates. The evaporation moats built into these
plates provide passive humidity control, reducing evaporation
to insignificant levels for incubation periods of up to three
days. Cell biology-oriented functions, like those included
in the Infinite 200 PRO, such as enhanced fluorescence
bottom reading with Optimal Cell Reading (OR), for a better
sensitivity and reproducibility in applications with adherent
cells; efficient shaking capabilities, for a better optimization
of the growth of suspensions cells; automated Z-focusing for
top reading fluorescence measurements, to maximize signal-
to-blank ratios when working with colored cell media; and
precise temperature control can help users set new standards
for cell based assays.

For more information, visit http://www.tecan.com/gcm
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JULABO USA, Inc.

The new PRESTO® from JULABO represents the state-of-the-art in liquid temperature

control for modern laboratories. Models in this redesigned line of temperature-control
instruments are the air-cooled A30, A40 and the water-cooled W40. These instruments
cover a working temperature range of -40 to +250 °C with 1.2 kW of cooling capacity

and 2.3 kW of heating capacity. Juln

THE TEMPERATUR

PRODUCTS IN ACTION

JULABO USA, Inc.

884 Marcon Blvd.
ht] Allentown, PA 18109

£ ConTroL Gameany Phone: 610-231-0250

Email: info@julabo.com
www.julabo.com

The A80 and W80 have an operating range of -80 to +250 °C with 1.2 kW of cooling capacity and 1.5 KW of
heating capacity. Related A80t and W80t models provide additional heating power: 2.8 kW. The newest models,
W91 and W92, supply 11 or 31 kW of cooling with options for heating (12, 24 or 36 kW) and pump capacity over
a temperature range of -92 o +250 °C. Maximum heating capacity can be adapted to fluctuations in the main power
supply. Highly efficient components give these instruments the ability fo compensate for exothermic and endothermic
reactions with extraordinary speed. The new PRESTO® units are exiremely robust and work reliably even if the
ambient temperature climbs as high as +40°C.

Magnetically-coupled pumps in the PRESTO® units are powerful and maintenance-ree. Lab users benefit from high
flow rates, constant pressure and a confrolled build-up of pump pressure. The systems adjust pump settings based
upon changes in the bath fluids viscosity. High performance gear pumps are options on the W91 and W92 models.

The infegrated 5.7-inch industriakgrade touch panel gives the user a clear and well-organized view of important
information while greatly improving userriendliness. Fingertip control via the new touch screen makes it incredibly
easy to operate the new PRESTO® units. Inferface options include USB, Ethernet, RS232 and analog communication.

JULABO stands for precision and speed in temperature control

JULABO is a manufacturer of liquid temperature control systems for research, science, laboratories, pilot plants,
and industrial processes. Since its founding in 1967, JULABO has been a driving force in the development of
instruments for liquid-based temperature control. The company offers an extensive range of solufions covering
a temperature range of -95 to +400 °C. JULABO's product line includes temperature-control instruments for a
wide range of applications. Heated and refrigerated circulators are ideal for virtually any application within the
range of -95 to +400 °C and are available with an extensive selection of features and capabilities. JULABO water
haths are high-quality and robust products that utilize the latest microprocessor technology. They are designed
for the temperature range of +20 to +99.9 °C. Advanced heating and cooling systems from JULABO control
the temperature of more complex systems, such as jacketed reaction vessels. They offer scientists tremendous
flexibility across a temperature range of -92 to +250 °C. JULABO recirculating chillers are used for a wide
range of cooling fasks in industrial environments. Users can choose from an extensive product line, including
air- or water-cooled refrigeration units and cooling capacities ranging from 0.3 to 20 kW. JULABO also offers
instruments designed for highly specific tasks and an extensive selection of accessories.

For more information, visit www.julabo.com

PRESTO

The Power of Thermodynamics

www.labmanager.com
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Attending Pittcon, the world’s largest annual conference and exposition
for laboratory science, gives you the power to get a hands-on look
atnewestequipment,learnaboutindustry trends,and discoverrecent
applications and methodologies used in the life sciences. Technical
presentation topics include the latest in genomics, proteomics,
biotechnology, metabolomics, bioanalytical, and more.

For more information on technical sessions, exhibitors and short courses,
visit www.pittcon.org.
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Pittcon 2013 App Coming Soon



http://www.pittcon.org

96

AUCTIONS, CLASSIFIEDS & NEW PRODUCTS

Register today to run ads, bid in LabAuctions, or contact buyers and sellers. LabX
showcases over 190,000 listings of new, surplus and pre-owned lab equipment
and supplies. Visit LabX today and get the product you've always wanted NOW!
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and hire the best candidates, you must also:

e Find passive candidates

THE SIXTH ANNUAL SALARY &
EMPLOYEE SATISFACTION SURVEY

This year’s results continue to reinforce the idea that laboratory profes-
sionals are for the most part happy in their careers and derive meaning and
satisfaction from the work they do. Some of the main findings include:

* Longevity is the hallmark of the scientific research profession

* Three percent more respondents now had managerial responsibilities than did in 2010
* Compared with 2010, there has been very little change in compensation

* Respondents seem to be more certain in their futures within their organizations

THE CHALLENGES OF HIGH
PERFORMANCE COMPUTING

The unrelenting increase in the daily volume of data generated in modern
scientific laboratories poses tremendous challenges for managers and directors
tasked with facilitating optimal performance while simultaneously minimizing
power usage by computing systems. Some tips to deal with this include:

* (et together with lab management teams to assess the budget of the system

* Once equipment is ordered, will it be set up and running in 6 weeks or 6 months?

* Keep researchers involved in the procurement and management of computing systems
* (Containers or pods are an alternative to data centers as they are smaller/more efficient

Lab Manager

WINNING THE TALENT WAR

Since the end of the recession, the war for talent rages anew in some laboratories. However,
simply screening large numbers of résumés will not enable your laboratory to win the talent war

e Guide candidates to your website where they must answer questions related to the job
e Avoid advertising on big job boards but post on your own website and science job sites
e (learly define the skills, experience, and personal characterisics you are looking for

N

CAREER COUNSELING

The era of the one-company, 40-year career is over. To succeed in
this constantly changing career environment, it is best to focus on six
lifelong competencies that are transferable from one job to another
and from one career to another. Four of these include:

* Having a long-ferm perspective on your career

* Satisfying your customers” ever-changing needs

* Becoming and remaining a creative, effective, and efficient problem solver
* Developing a global perspective

CHOOSING THE RIGHT IT SYSTEM
AND DATA INFRASTRUCTURE

Alexander Sherman discusses why the right choice and setup for data col-
lecting, data handling, and data sharing infrastructure is important to help
establish successful research collaborations. Some of his key points include:

Think first about all the different types of data labs can possibly collect from patients

e (onsider whether and which data can be shared

The need to agree on the common data elements (CDEs) to capture and the nomendlature of
biosamples to be used, as well as what to put on the vial

Careful planning is a must

www.labmanager.com
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Security now comes with two

Give your samples the ultimate protection of patented Twin Guard® technology —
two independent systems can individually sustain ultra-low temperatures in the event
of a failure, so you can rest easy knowing your valuable work is in good hands.

TRADITIONAL FREEZER

LOST

CRITICAL

ULTRA-LOW

B—*

Freezer relies on a single system,
causing a complete shut-down when
failure occurs

Full racks or built-in LN./CO, back-up system with purchase. Up to a $5,800 value.
Visit www, TwinGuardSeries.com to learn more!

This data is based on a single compressor failure within an ambient environment for representation puroses only. Actual response may veyy.

TWIN GUARD® SERIES

Second independent system kicks in to
maintain ultra-low temperatures in the
event of a failure

TWIN GUARD® SERIES
MDF-U700VXC

KEY

* SINGLE COMPRESSOR
SYSTEM FAILURE

W uvoraow

B s/vre Loss

n Sl MPRI OR
SYSTEN

a SECOND
SYSTEM

COMPRESSOR

ideas for life
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© Agilent Technologies, Inc. 2012

Learn how you can maximize your lab‘s productivity with Agilent CrossLab Services. Agilent
To view our portfolio of services and solutions, including supplies ro ss a

for your non-Agilent instruments, visit agilent.com/chem/CrossLab SERVICES | SUPPLIES

Agilent Technologies
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