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Tell Us What You Like or Don’t 
We have recently added a “Post a Comment” tool at 

the bottom of feature articles on the web site, allow-

ing you to share your thoughts on the topics covered. 

A reader and research manager from Montana State 

University-Bozeman recently emailed us saying: “I 

just read the article entitled, ‘10 Tips to Improve 

Your Pipetting Technique.’ As a microbiologist, I 

routinely use pipettes. This article only relates to 

the use of pipettes in a chemical laboratory (or 

pipetting not using aseptic techniques). I would 

hope that most of your readers would understand 

the differences but your article should have stated 

this. While some of the techniques described are 

applicable in all settings (for example, looking at 

the tip before and after dispensing), a “newbie” to 

a microbiology lab might try some of the techniques 

described (such as removing droplets with a lint free 

cloth) with disastrous results.” 

Beginning this month, this kind of helpful and impor-

tant feedback can be posted directly on articles. 
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18 Hiring the best
The purpose of the entire hiring process—reviewing candidates’ application materials, talking to their references and engaging in 
interviews—is to hire high-impact individuals. They are the ones who will contribute quickly and significantly to the development of 
new products and processes and represent the future of the lab. John K. borchardt

tecHnoLogy & oPerations 

26 the Power of Portability  
Over the past year, trends in portable instrumentation have continued to progress, with devices getting smaller, faster, and more 
powerful as demand for portability remains high. However, there have been a few changes and some new developments in the 
industry overall. rachel Muenz

32 controlling airflow in class ii biosafety cabinets  
Significant strides have been made to maintain constant airflows in biosafety cabinets. Simple chopping circuits and differential 
pressure gauges have given way to sensor-based control systems. These, in turn, are now being supplanted by sensorless micropro-
cessor-motor systems. Jim Hunter, Mark Meinders, and brian garrett

Lab design  & FUrnisHings 

38 Laboratory acoustics 
Understanding basic acoustic space design criteria and strategies that building managers, users, planners, and designers can use to 
recognize and address the acoustic needs of laboratory spaces is deeply important for collaboration and efficiency in labs.

 gary Mcnay

Lab saFety 

46 in the Hood   
Routinely checking or testing a chemical fume hood for adequate flow and velocity must be incorporated into your lab safety 
program. Post flow test results or performance checks directly on the hood and request a recheck if you suspect a problem.

 vince McLeod

bUsiness ManageMent 

78 Help wanted  
Unlike other professions today, the demand for lab professionals exceeds supply. Awareness of the profession appears to be one 
of the reasons why people are not pursuing opportunities in this field. Lab professionals need to take an active leadership role to 
address the workforce shortage and ensure a favorable outcome. Kenneth Marques thornton

communicating science
Science is now in the ring with controversial social issues and taking more punches. The public wants transparency. Funding is 
dicey. The media ecosystem is in flux. What scientists say, and how they say it, is more important than ever. 

F. Key Kidder

72

Perspective on:  
an academic research Lab
Terry O’Connell is the University of Rochester’s Director of Chemical Operations and is responsible for new instrument installation 
and building renovations to accommodate new instruments. During the 2009-2010 academic year, the Department of Chemistry 
acquired and installed over $2 million worth of research instrumentation.

John K. borchardt
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editor’s note
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speak Up

“Scientists and engineers tend to communicate poorly because their professions have not valued explana-
tion and their career advancement doesn’t depend on having lay-level explanatory skills, leaving scientists 
strategically maladroit when they engage external publics,” says F. Key Kidder in this month’s cover story. 
However, some believe public engagement is “a scientific duty that benefits the public good by promoting 
informed debate.” In addition, there have been studies that show a correlation between visibility of research 
and research funding. “Communications that target legislators are a proven means of moving the federal 
funding levers supporting agencies such as NIH and NSF and can also improve funding atmospherics for 
other researchers,” says Kidder. Turn to page 10 to learn more.

With budgets tight and pressure to be more productive greater than ever, lab managers cannot afford to 
make bad hiring decisions. Two articles this month focus on that fact and offer sound advice on how to 
make sure you staff your lab with the best and brightest. John Borchardt’s “Hiring the Best” article (page 
18) states: “[Lab managers] need to understand how to define job positions and how best to generate 
a job applicant pool and assess candidates. They need to understand how to make job offers.” He then 
describes a process that allows managers to most efficiently identify and hire high-impact performers.

Alan Edwards, in his “Science Matters” column (page 24) says, “The days of the long-term strategic hire, 
when a company had the luxury of molding the perfect employee over time, are gone. The right experi-
ence—and a hiring manager’s ability to spot it—is perhaps the most important component of the hiring 
process today to ensure an employee will hit the ground running.” He recommends professional networking 
as one way to increase your odds of making the right hire. “You might have as few as 20 colleagues you 
can call on, but if they’ve got the right connections, the odds of them knowing someone who is the right fit 
for the job are in your favor.”

This month we feature an update on field instrumentation—reporting on how this technology has evolved 
since we discussed it last year in the July/August issue. Turn to page 26 to find out how much smaller, 
lighter and accurate these devices have become.

For anyone building new or retrofitting an existing lab, this month’s Lab Design & Furnishings article (page 
38) discusses the often overlooked matter of sound and acoustics. Unlike our cover story on letting your 
research voice be heard, when it comes to lab design, it’s better to keep those decibel levels down.

Included with our November issue is this year’s 2011 Product Resource Guide, filled with an abundance of 
up-to-date laboratory technology information. We hope it will find a trusted place on your desk or benchtop 
and provide you with a go-to resource for making all your purchasing decisions.

Enjoy.

Correction: On page 123 of the September issue, the captions for Figures 2 and 3 were inadvertently 
swapped. Figure 2 should have illustrated the data quality of Array Tape compared to microplates. Figure 3 
should have shown the nearly 50% reduction in costs for consumables, reagents and labor with Array Tape. 
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coMMUnicating science

The scientific community has historically taken a dim 
view of  communications with nonscientific publics.

No thanks, said scientists. What an imposition! Why 
bother? What good could possibly come from interrupt-
ing research, sticking our necks out and dumbing it down 
for nonscientific dunderheads, only to see them misman-
age our findings?

And when scientists did jour-
ney forth, their purpose was per-
functory, their communications 
couched in obtuse, technical 
jargon. They spoke of  discrete 
probabilities and processes, a 
disconnect from the concerns of  
the man on the street. The intent 
of  scientific communication was 
to inform, to transmit knowledge, 
lecture-like from on high—to 
feed the beast, as it were.

It’s a new ball game now. A 
convergence of  recent develop-
ments appears to be inexorably 
pushing the scientific commu-
nity toward a communication tipping point, a sea change 
that challenges scientists to step up and proactively 
engage their restive publics. The idea that social ills 
could be cured if  people only had more knowledge—the 
decades-old deficit model that drove scientific out-
reach—has been discredited.

The entirety of  the scientific enterprise is more ex-
posed, at greater risk. Science is in the ring with contro-
versial social issues and taking more punches. Important 
publics are agitating for transparency. Funding is dicey. 

The media ecosystem is in flux. What scientists say, and 
how they say it, is more important than ever. But the sci-
entific community, by and large, is communicatively chal-
lenged—variously untrained and unskilled, inept, timid, 
and preoccupied—and often disinclined to deal with it all. 

Researchers and other scientists are increasingly tasked to 
engage a variety of  external publics.

When federal funding began 
in the 1950s, research was 
perceived as generally benign. 
Today, important scientific, 
medical and engineering is-
sues such as stem cells, climate 
research, nanotechnology and 
genomics are contentious and 
politically charged. Dialogues 
and policy formation involving 
scientific data are susceptible to 
being compromised by competing 
special interests, misinformation 
and poor public scientific literacy.

The funding stream, besides 
leading to state and national 

seats of  political power, also takes researchers before 
other critical publics—donors, nonscientific administra-
tors and potential collaborators. 

Do researchers make a good case for themselves in 
the real world?

Scientists and engineers “tend to communicate poorly” 
because “their professions have not valued explanation,” 
said science communication consultant Dennis Meredith 

tHe tiMe Has coMe For researcHers to steP UP and MaKe a 
case For tHeMseLves in tHe Larger worLd  by F. Key Kidder

Communicating    
Science

“Researchers [need]  
to master a more  

conversational style of  
scientific discourse,  
in their own voice.”

http://www.labmanager.com
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coMMUnicating science

in The Chronicle of  Higher Education. Their “career ad-
vancement doesn’t depend on having lay-level explana-
tory skills,” leaving scientists “strategically maladroit” 
when they engage external publics.

Meredith is among the new breed of  communica-
tors hacking out routes for scientists to follow. Matthew 
Nesbit and Dietram Scheufele recently helped show 
scientists the way toward framing—using metaphors 
and narratives to make communications more relevant 
to specific audiences—a major improvement over the 
dissemination of  dry scientific data that had previously 
passed for outreach. 

Framing sometimes came across as manipulating or 
“selling” science. But at the very 
least, it encouraged science 
communicators to begin think-
ing about the wants and needs 
of  external publics and was a 
major step toward the concept 
of  engagement, the communi-
cation modality that builds trust.

Most commonly, bench 
scientists and others err in their 
communications by using overly 
technical language—“dense 
scientese,” says Meredith—that 
loses lay audiences. When 
research leaves the lab, it must 
be repackaged and repurposed. 
“Your department chair might 
understand what’s going on in your lab, but your institu-
tion’s trustees, president, vice presidents and provost 
might not.” Successfully engaging external publics re-
quires researchers to master a more conversational style 
of  scientific discourse, in their own voice. 

Another frequent fault is failing to distill the essence 
of  the message into a handful of  talking points before-
hand. Communicators should also study empirical data 
about target audience values—the cognitive filters in any 
public’s decision-making process. 

In a study of  science communicators who self-identi-
fied as experts, authored by John Besley from the Univer-
sity of  South Carolina’s School of  Journalism and Mass 
Communications, bench scientists were found to receive 

little communication training. 
Only one in five communication experts reported 

conducting communication training of  bench scientists. 
When training did occur, the primary focus was most 
often on communication theories and models, followed 
by (in descending order) news values and norms, public 
speaking and presentations, engagement, being inter-
viewed by the media, and writing for the media and 
other publics.

Compared to other science-related survey groups, the 
study reported that bench scientists are “the most likely 
to hold a deficit model perspective, the least likely to 
think the public have meaningful opinions, and the most 

likely to be out of  touch with 
the public.” 

Lab managers who find public 
engagement challenging won’t 
lack company; most scientists 
would seem ill prepared, since 
the majority are proceeding 
without benefit of  adequate for-
mal training and/or role models. 

Recognizing the need for a 
more muscular communication 
system in its relations with key 
external audiences, the scientific 
community is creating pipe-
lines to nurture talent, such as 
the American Association for 
the Advancement of  Science’s 

Center for Public Engagement With Science and Tech-
nology and the American Chemical Society’s Chemistry 
Ambassadors program. Educators are also filling the 
void; one leading effort empowering scientific com-
munication is the Aldo Leopold Leadership Program at 
Stanford University. Geared toward academic environ-
mental scientists, the two-week seminar program has 
trained more than 150 Fellows since 1998. Organizations 
are also stepping up to provide resources: the Union of  
Concerned Scientists produced a guide for talking to 
reporters.

Since many researchers are reluctant to venture be-
yond their laboratory comfort zone, advocates of  greater 
public engagement are campaigning to persuade the 

“Bench scientists are …  
the least likely to think the 

public have meaningful  
opinions, and the most  
likely to be out of touch 

with the public.”

http://www.labmanager.com
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coMMUnicating science

profession it’s a scientific duty that benefits the public 
good by promoting informed debate.

Other proponents maintain that outreach also serves 
the best self-interest of  scientists, contrary to what some 
in the profession believe.

“There are studies that show a correlation between 

visibility of  research and research funding,” says Carol 
Rogers, a University of  Maryland journalism lecturer. 
Communications that target legislators are a proven 
means of  moving the federal funding levers supporting 
agencies such as NIH and NSF and can also improve 
funding atmospherics for other researchers.

Furthermore, says Meredith, good communi-
cation skills can generate scientific citations, as 
evidenced by a New England Journal of  Medicine 
study of  citations earned by scientists whose 
outreach efforts attracted media coverage. Mer-
edith says the scientific culture’s utter aversion 
to publicity is neutralized by the heated inter-
play between science and society; he shakes off  
criticisms of  researchers as publicity hounds as 
“vague grumblings” from those whose “research 
is not significant enough,” provided the com-
munications are judicious. 

Taking one’s research beyond the confines of  
a scientific journal once meant getting play in 
print media such as newspapers and periodicals. 
The contraction of  that industry has reduced 
its outlets, so science, which was always a lesser 
topic, has been further marginalized. A 2008 
Project for Excellence in Journalism report 
pegged the science news hole at two percent, 
while consumer-driven issues such as health and 
medicine warrant seven percent.

Despite this diminishment and the march of  
social media, it is traditional media, primarily 
print, that remains the gatekeeper for sci-
ence news; the official print version becomes 

“The good news is that 
consumers have a healthy 

appetite for scientific  
information.”

14
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coMMUnicating science

the basis for subsequent media use. Science always had 
an uneasy relationship with traditional media. Science 
is process driven and deals in uncertainties and prob-
abilities. Media prefers all things novel and concrete and 
thrives on controversy, which can result in the systematic 
overweighting of  dissenters. As reporters relent-
lessly work issues for fresh angles, members of  
the scientific community are “sometimes treated 
as if  they were just another special interest in the 
messy political food fight” wrote Christine Rus-
sell, president of  the Council for the Advance-
ment of  Science Writing. 

The good news is that consumers have a 
healthy appetite for scientific information. A 
2010 NSF report showed that 40 percent of  
Americans get science information from TV, 28 
percent from the Internet and 22 percent from 
print media. It’s not an either-or proposition; au-
diences, says Pew Research, blend these sources. 

New media technologies, the drivers of  future 
public understanding of  science, afford lab man-
agers a host of  communication opportunities by 
opening up digital platforms to better engage a 
range of  external publics.

The future has already arrived for scientists 
who have taken to the blogosphere. Leader Sci-
enceBlogs.com, “the largest online community 
dedicated to science,” reports it has exceeded 
double-digit traffic growth every year since its 
2006 launching, taking up the slack left by tra-
ditional media’s shrinkage. The conversational 
nature of  blogs helps researchers learn how 
publics perceive the convergence of  science 
and society, an understanding that improves the 
quality of  engagement and promotes trust.

Blogs, websites, webinars, social media, 
podcasts, wikis, videos, e-newsletters—they all 
work, say Scheufele and Meredith, who urge 
scientists to use the full range of  communica-
tion tools at their disposal, in order to reach 
all audiences. Many scientists rely on a single 
communication mode. Others refrain because 
outreach appears too time-consuming; Meredith 
touts a communication “strategy of  synergy,” us-

ing the same document in multiple modalities.
Old and new media overlap; Nature’s survey of  500 

science journalists revealed that most have used a science 
blog for story ideas, an opportunity for lab managers’ 
digital content to become mainstreamed. The magazine 

http://www.oico.com
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coMMUnicating science

editorially encouraged more “realistic writing about the 
experience of  bench scientists,” imploring them to “rise up 
and reach out” and “penetrate the news cycle.” 

In today’s wide-open “publicize or perish” media envi-
ronment, it’s often advisable for lab managers to consult 
public information officers and media departments of  sci-
entific organizations and agencies. By going public directly, 
scientists preempt intermediaries who can distort their data 
and rivals who stand to gain from first-mover advantage; 
proactively going on record with their research provides 
lab managers’ reputations with a measure of  protection 
against subsequent misrepresentations and attacks.

The plethora of  new communication technology plat-
forms is mind-boggling: Meredith’s website—Explainin-
gResearch.com—includes more than 50 Twitter sites and 
resources. 

Social media is not without its traps. One common 
problem is jumping in with both feet, the “let’s just do some 
social media” mistake. Another worry is the self-injurious 
“Facebook effect,” supported by research into cognition 
and electronic communications showing how people are 
inclined to go over the top. Excessive and/or unprofession-
al personal musings can affect tenure and promotion. Many 
senior professors fail to see how social media improves 
research skills.

But scientific social media users maintain it produces 
better engagement. Even with their 140-character limit, the 
users say informal tweets are better than formal papers for 
providing publics with a true picture of  a day in the life 
of  a lab manager—the concept of  “informational justice” 
that is essential if  scientists are to achieve communicative 
engagement with external audiences.

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

http://www.labnetlink.com
http://www.labmanager.com
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LEADERSHIP & STAFFING 

“If  we don't get the people thing right, we lose; it is 
the most important thing in all of  business,” said Jack 
Welch, retired CEO of  General Electric Company, who 
was named “Manager of  the Century” in 1999 by Fortune 
Magazine. Getting the people thing right begins with 
hiring the best individuals, the high-impact players. The 
purpose of  the entire hiring process—reviewing candi-
dates’ application materials, talking to their references 
and engaging in a series of  interviews with them—is to 
hire high-impact individuals to work in your laboratory. 
Their knowledge, skills and work habits make them ex-
ceptionally productive. Of  course, lab managers always 
want to hire new employees who have these attributes. 
They are the ones who will begin to contribute both 
quickly and significantly to the development of  new 
products and processes and supply high-quality custom-
er support. They represent the future of  the laboratory.

Lab managers need to design their hiring process 
around determining which job candidates will be high-
impact players if  hired. They need to understand how 
to define job positions and how best to generate a job 
applicant pool and assess candidates. They need to 
understand how to make job offers. Newly appointed lab 
managers, in particular, often need mentoring and advice 
on how to do this. 

What can lab managers do to help ensure that staff  mem-
bers they hire will rapidly become high-impact players?

Look for problem solvers
The best indicator of  future performance is past perfor-

mance. Look for job candidates who have been outstand-
ing problem solvers in previous jobs or in their academic 
work. Look for evidence of  this when reviewing résumés 
and discussing candidates with their references. Published 

journal articles, patents and presentations at 
conferences can also suggest which candi-
dates will be high-impact players. However, 
using journal articles, patents and presenta-
tions requires more than just counting how 
many a candidate produced. It also means 
considering the journal in which a technical 
paper is published. High-quality journals tend 
to publish higher-impact papers than less 
respected journals. Review the conclusions 
section of  research papers. If  job candidates 
hold U.S. patents, ask them why one of  the 
major patent claims is important. They may 
be constrained from saying much because 
their current or former employer may regard 
development and commercialization plans as 
proprietary.

During interviews, ask candidates for 
examples of  their problem-solving skills. 
Listen closely to their answers. When they 
provide these examples, ask additional 
questions to determine what impact their 
results had in terms of  commercializing new 
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products or processes, or increasing a previous employ-
er’s business. Ask graduate students and post-docs what 
insights their findings are providing in terms of  solving 
scientific problems.

Often, the hunt for new staff  members who will have 
both a rapid and significant effect on productivity means 
hiring experienced people. Industrial experience can 
hone problem-solving skills while providing knowledge 
of  how to get things done in an industrial work envi-
ronment. So, while experienced staff  members can cost 
more, they are often worth the extra money.

However, one has to consider the context in which 
experienced job candidates achieved their high-impact ac-
complishments. For example, a job candidate who worked 
for an established drug company with a highly structured 
environment may be less productive in the freewheeling 
laboratory environment of  a start-up firm. Conversely, the 
opposite may also be true. It is usually difficult to deter-
mine the extent to which a candidate’s work environment 
influenced his or her activity. However, it is often worth 
making the effort. Asking questions about what the can-
didate liked most and least about the previous employer’s 
work environment helps you explore this issue. 

Look for flexibility
In addition to looking for outstanding prob-

lem solvers, lab managers should look for can-
didates with other skills and accomplishments. 
For example, experienced researchers often 
have firsthand experience with the process of  
recognizing inventions and working with patent 
attorneys to obtain U.S. patents. Newly-hired, 
experienced researchers could serve as men-
tors working with younger coworkers, educat-
ing them about the patenting process from 
the researcher’s perspective. Experienced new 
hires often begin making solid contributions 
faster than inexperienced new hires with little 
or no experience in industrial laboratory work 
environments. 

Aim for an age mix when hiring new employ-
ees. One doesn’t want to hire only experienced 
employees or only new graduates. Recent 
graduates often bring with them knowledge of  
and experience with new synthesis methods 
and instrumental analysis techniques. Combin-
ing these attributes with the skills and perspec-
tives of  experienced staff  members can create 

a synergistic mix that increases productivity. Having sea-
soned coworkers as mentors can reduce the time younger 
new hires need to get up to speed.

Sometimes, but  not always, younger job candidates 
have better or broader computer skills than older 
laboratory staff  members. On the other hand, some of  
their soft skills—such as written communication, oral 
communication and time management—are often less 
developed and they can benefit from mentoring by older, 
more skilled colleagues. Thus, having an age mix can 
improve productivity through knowledge transfer among 
lab employees.

Communication skills
Oral and written communication skills are essential 

whether one works in new product (or process) develop-
ment, analytical services or customer technical services. 
Communication skills are particularly important in the 
last category as lab staff  members work with customers 
and potential customers to understand their firm’s oper-
ating problems and concerns. 

Effective listening skills are a critical part of  oral 
communication skills. Polite but effective questioning 
can enable lab staff  members to better understand the 
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problem their customer is experiencing and what, in 
their opinion, constitutes an effective solution. 

Employment interviewing
The employment interview process has become a 

multistep procedure. Screening interviews include 
on-campus interviews, interviews at job fairs held at con-
ferences such as PittCon and the ACS national meetings, 
telephone interviews, and online interviews. All these 
need to be designed to help the hiring manager make the 
decision on whether to invite the candidate for an on-site 
interview. On-site interviews are expensive but it isn’t 
the travel expenses; it is the time of  all the individuals 
engaged in the on-site interview process. So it is essential 
to invite only the best candidates necessary to make an 
informed hiring decision and choose a candidate who 
will perform well in the available position and is a good 
match for your lab’s workplace culture. 

The behavioral interview has come to the fore in the 
last several years. In this 
type of  interview, candi-
dates are asked questions 
about how they would 
handle—or have handled 
in the past—situations 
likely to occur in the 
workplace. These may be 
interpersonal conflicts, getting things done with limited 
resources, managing multiple priorities, etc. Of  course, 
other types of  questions dealing with the candidate’s 
laboratory experience and accomplishments are asked 
as well, along with questions designed to determine if  
the candidate will be a good match for your workplace 
culture. A good match increases the chances a candidate 
will become a high-impact employee after being hired.

Some progressive managers review candidates with all 
the employees who will work with them. Before the on-
site interview, the hiring manager divides up interviewing 
responsibilities to ensure that important questions will 
be asked at least once. At least some of  the interview-
ers should familiarize themselves with the candidate’s 
academic research experience or previous job experi-
ence so they can ask challenging questions, not questions 
answered in the candidate’s résumé. The second staff  
meeting is immediately after the candidate’s visit. Each 
person who met with the candidate provides his or her 
opinion of  whether the candidate will make an excellent 
employee and the reasoning behind that opinion.

The employment interview seminar
Employment interview seminars, once primarily a 

feature of  large-company on-site interviews, now are a 
common feature of  mid-sized and often small company 
interviews as well. Besides offering an opportunity to 
evaluate a candidate’s oral communication skills, em-
ployment interview seminars can enable members of  
the seminar audience to develop a sense of  whether the 
individual will become a high-impact employee. Audi-
ence members can get a reading on how the individual 
formulates and defines problems and then works toward 
their solution. Questions from audience members can aid 
greatly in developing this understanding.

Making a good impression on candidates
High-impact job candidates are highly sought after. 

Even in today’s job market, with many candidates chas-
ing a relatively small number of  positions, companies 
compete vigorously with each other to identify and hire 

high-impact job candidates. 
Lab managers must do more 
than offer competitive salaries 
and benefits to succeed in this 
competition. They need to 
develop and formulate a strong 
message that their company 
is a place where the candidate 

would enjoy working and succeed in pursuing their 
professional goals. They must understand the pool of  
candidates they are trying to reach with their employ-
ment advertisements and have an effective process for 
managing the responses to those advertisements. 

An effective on-site interviewing process is essential. 
The best way to develop one is to have a generic inter-
view agenda that can be tailored to individual job candi-
dates. Then, be sure all those interviewing the candidate 
understand the importance of  being well prepared. 
These interviews should be their primary focus during 
the on-site interview day, with other job responsibilities 
temporarily secondary. 

Interviewers should be coached on how to improve 
their effective listening skills. (One of  the most useful 
training courses I ever took was on effective listening 
skills.) In particular, employees interviewing candidates 
should understand how important it is to study the 
candidate’s résumé ahead of  time and formulate insight-
ful questions—not ones with answers easily found in the 
candidate’s résumé or cover letter. 

“Having an age mix can improve 
productivity through knowledge 
transfer among lab employees.”

http://www.labmanager.com
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Managers should develop and implement a consis-
tent candidate assessment method. This ensures that all 
candidates for a position are “measured” by the same 
standard. Before the on-site interview, managers should 
meet with staff  members to discuss the parameters of  
the available laboratory position and the individual job 
candidates to be interviewed. All interviewers, including 
the lab manager, should focus on the specific competen-
cies and personality traits likely to turn candidates into 
high-impact employees should they be hired. 

All interviewers should meet as soon as possible after 
the on-site interview to discuss the candidate’s qualifica-
tions, skills and the impressions the candidate made. Lab 
managers should run these discussions so they don’t turn 
into an exercise in which staff  members try to figure out 
the manager’s opinions of  candidates and parrot them 
back to the manager.

Finally, obtain feedback from the candidate. In par-

ticular, if  the candidate declines your job offer, try to 
find out why. Also, ask them what they liked and disliked 
about the interview process.

Wrap-up
Identifying and interviewing job candidates is a time-

consuming and expensive process. Therefore, it behooves 
lab managers to effectively identify high-impact indi-
viduals among job candidates. Doing this reduces the 
number of  interviews that must be conducted, thereby 
reducing the laboratory’s recruiting costs while hiring 
high-impact individuals.

Dr. John K. Borchardt is a consultant and technical writer. 
He is the author of  Career Management for Scientists and 
Engineers and often writes on career-related subjects. He can be 
reached at jkborchardt@hotmail.com.
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UnDEr-
MAnAgEMEnT 
DEfinED
iMProve reLationsHiPs by eLiMinating Micro-
ineqUities and MiXed Messages  by Linda talley

Many people believe “under- 
management” does not provide:
1. Clear performance requirements 

for the job

2. Clear and measurable goals with 
deadlines 

3. Performance metrics or feed-
back on a timely basis

4. Enough atta-boys or atta-girls

And they would be correct; howev-
er, there is also under-management 
when a manager’s body language is 
“telling on” him or her. How does 
that happen? It’s called micro-inequi-
ties and mixed messaging. Micro-in-
equities were first studied by Rowe in 
the early 1990s, while mixed messag-
ing was studied by Burgoon in 1985. 
Rowe noted that micro-inequities are 
small discriminations or events that 
are often unrecognized by the perpe-
trator and often unintentional yet ap-
pear covert. Burgoon said that mixed 
messages occur when the person says 
one thing and their body says anoth-
er. The good news is that once a lab 
professional becomes aware of  these 
micro-inequities and mixed messag-
es, and observes how they use them, 
they can then begin to self-regulate 
their behavior in order to improve 
long-term relationships with their 
staff  and customers.

Here are some micro-inequities and 
mixed messages that you might  
experience in your lab:
A lab manager says she has an open-
door policy. When a staff  member 
enters, she continues to work with-
out looking up. Not taking the time 
to make eye contact is a message to 
the other person that they are invis-
ible; they are not important. Without 
eye contact, the staff  member won’t 
feel visible and it won’t take many of  
these encounters or micro-inequities 
before this person leaves the lab or 
disengages from his or her job.

When someone schedules a meeting 
with a staff  member and then takes 
phone calls during the meeting, this 
sets a standard. Then when that staff  
member takes a call during a meeting 
and the manager berates him or her, a 
mixed message has been sent by that 
person and credibility and trust are 
diminished.

When a person stays seated behind 
his desk and puts the other person 
directly across the desk from him, 
they are in a confrontational position. 
Someone will win and someone will 
lose, and the other people involved 
probably do not feel comfortable.

When a lab manager leans back in 
his chair and crosses his arms as he 

speaks with a staff  member, a mes-
sage of  defensiveness is being sent. 
The lab manager might not recog-
nize his body language, but the staff  
member will.

When a lab manager’s hand is sup-
porting her face with the index finger 
pointing up the cheek, the thumb cra-
dling the chin and the middle finger 
cradling the lower lip, she is sending 
a message that says “I don’t believe a 
word you are saying.”

Under-management is about some-
one not being congruent when 
speaking with a staff  person. In other 
words, what the manager is saying 
nonverbally does not match what she 
or he is saying verbally, or there are 
overt or covert discriminations. If  
you want to build mistrust and un-
certainty in your lab, use micro-ineq-
uities, mixed messages and incongru-
ence in your communication. If  you 
want to build congruence, trust and 
credibility, eliminate these from your 
behavior.

Linda Talley is a human communica-
tion theorist, speaker, author and execu-
tive coach from Houston, Texas. She can be 
reached at linda@lindatalley.com or visit 
her Website, www.lindatalley.com.

Be sure to attend Linda Talley’s Lab Manager Academy webinar, “Get the Interview Advantage! 
How to Use Body Language to Make the Right Hiring Decisions” on Wednesday, December 7th, or 
afterwards at  www.labmanager.com/body to watch the archived video.

http://www.labmanager.com
http://www.labmanager.com/body
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In the new job landscape, I’m afraid 
we might be leaving hiring managers 
in the dust.

After all, as the job market contin-
ues to evolve, those looking for work 
need as much direction as possible—
and career experts know this. 

How do you write the perfect résu-
mé? What interview questions will be 
asked? How should you answer? And 
just because you need a job, should you 
take the first one offered? Google any 
of  these and you’ll get good advice.

Guidance on how to make the best 
hire, however, remains difficult to 
find, despite the stakes being just as 
high for the hiring manager in the 
employment process.

Tweak the questions above, and those 
high stakes become apparent: As a 
hiring manager, how do you read be-
tween the lines of  the perfect résumé? 
What interview questions should 
you ask? How do you interpret the 
answers? And, just because you need 

to fill a position quickly, should you 
hire the first qualified candidate who 
comes along?

Making the best hire is a difficult task, 
but making the wrong one is easy 
and can end up costing much more 
in time and resources down the line. 
That’s why every hiring manager 
needs to understand how to make the 
process a success. This skill is criti-
cal in the sciences, where hiring deci-
sions can be particularly complex.

That brings me back to this “new job 

landscape”—one in which people 
are increasingly being hired on a 
temporary or contingent basis, bud-
gets continue to constrict, and practi-
cally every industry is expected to do 
more with less.

From an HR standpoint, it means the 
days of  the long-term strategic hire, 
when a company had the luxury of  
molding the perfect employee over 
time, are gone. The right experi-
ence—and a hiring manager’s abil-

ity to spot it—is perhaps the most 
important component of  the hiring 
process today to ensure an employee 
will hit the ground running.

Managers with the biggest hiring 
challenges, however, often make the 
mistakes of  allowing themselves to be 
lured in by rhetoric and miscalculat-
ing the importance of  work history. 
Candidates typically tell you what 
you want to hear, but remember that 
raw experience will almost always 
bear out. Your job is to look beyond 
the résumé and know which candi-
date’s experience best translates into 
on-the-job success. This includes 
knowing a candidate’s track record for 
adapting to new situations and relat-
ing to colleagues too. These so-called 
soft skills contribute to a candidate’s 
overall ability and can have an equally 
important impact on job performance. 

The time element of  making a hire 
can also challenge the process. Man-
agers don’t typically spend months 
looking for the right candidate any-
more. If  they need someone, they 
need him or her now, especially for 
special projects where contingent 
workers can provide so much value.

So instead of  hiring the right person, 
hiring managers often settle because 
of  a time crunch. And if  the person 
hired turns out to be a bad fit, you 

science Matters  
Latest trends sHaPing tHe scientiFic worKForce  by alan edwards 

MaKing tHe 
good Hire

“The days of the long-term strategic hire,  
when a company had the luxury of molding the  
perfect employee over time, are gone.”

http://www.labmanager.com


might not find out until weeks or months later. By then, 
you’ve invested time and money in the wrong employee, 
and starting the hiring process over will cost even more. 
Know that spending more time at the beginning of  the 
process will almost always prevent problems later.

Now consider the powerful 
tool of  networking—tradi-
tionally considered the holy 
grail of  job seekers. But 
have you ever thought how 
powerful your network can 
be when you’re looking for 
the perfect employee?

If  you’re thinking you don’t have time to constantly man-
age a professional network, remember the key to effective 
networking: quality trumps quantity. You might have as 
few as 20 colleagues you can call on, but if  they’ve got 
the right connections, the odds of  them knowing some-
one who is the right fit for the job are in your favor. The 

same goes for getting to know a reputable recruiter who 
understands the scientific industry and can be relied upon 
to send strong candidates your way.

Don’t get left in the dust! Job seekers are assuming more 
responsibility than ever be-
fore in the employment 
process, and you have to do 
your homework too if  you 
want the best employees. 
Take the time to improve 
your own hiring processes, 
and watch the quality of  
your candidates grow. 

Alan Edwards is Vice President and Product Leader, Ameri-
cas Product Group – Science – Kelly Services, Inc. Kelly Services, 
Inc., a leader in providing workforce solutions, is headquartered 
in Troy, Michigan. For more information, visit kellyservices.com. 
Alan can also be followed on Linkedin.com.
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Over the past year, the trends in portable instrumenta-
tion that we first explored in July 2010 have continued to 
progress, with devices getting smaller, faster, and more 
powerful as demand for portability remains high. How-
ever, there have been a few changes at the companies we 
interviewed last time and some new developments in the 
industry overall.

Also, as many parts of  the world—unfortunately—
continue to become more hostile, the defense industry 
is still one of  the major drivers behind the growth of  
portable instruments because of  its need for robust de-
vices that can be taken into dangerous areas to measure 
for harmful materials. The need for personnel involved 
in this industry to quickly communicate their data has 
also had an effect on portable instruments, particularly 
spectrophotometers.

The definition of  portability is still a gray area. Some 
vendors see truly portable instruments as being hand-
held, battery-operated devices, while others define them 
as larger but still compact devices that can be carried 
around like a suitcase.

And while portable instruments have many benefits, 
both in the lab and in the field (such as cost and conve-
nience), they are still unable to run complex experiments 
and are best suited to single functions. Some vendors add-
ed that it’s unlikely portable instruments will ever replace 
the lab, but they will continue to supplement the work 
done in laboratories, making things easier for everyone.  

Changes in spectrophotometers
Since July 2010, there haven’t been massive changes in 

portable spectrometry. Some vendors have tweaked their 
existing products, while others have released new ones—
all responding to customers’ needs for quicker, smaller, 
more capable instruments.

Torion, for example, is in the process of  releasing its 
next-generation portable GC/TMS after the Guardi-
on-7—the Tridion-9, a luggable, 32-pound device. 

“The last generation was basically an early-adopter 
instrument,” said Torion president Doug Later. “We 

have completely redesigned the instrument from the PC 
boards up through the GC and MS components to be 
more robust in a custom-designed case.”

Later added that the system can be used in the field 
with its own portable helium source, or it can be hooked 
up to a helium source in the laboratory to provide quick 
results that users can act on almost immediately. Analyses 
on the device take only three minutes while there is a five-
minute cycle time between injections, meaning labs can 
increase their productivity, he said. The Tridion-9 also 
provides access to more libraries than did the Guardion-7.

“We feel it’s a lot more functional and a lot more user-
friendly than the Guardion-7 was,” Later said.

Although Later said Torion hopes to reach a broader 
range of  customers with the Tridion-9, he expects 50 
percent of  the user base to be made up of  the defense 
and security industries and about 15 to 20 percent to be in 
the environmental sector. However, one recent change he 
has seen is a growing market in food and beverage testing, 
along with the chemical and petrochemical industries. He 
expects portable GC/TMS to continue to follow the same 
trends as in the past few years—going smaller and faster 
but with the abilities of  a lab instrument.

THE PowER oF 
PoRTABILITy

TEcHNoLoGy & oPERATIoNS 

moBILE INSTRumENTS coNTINuE To SHRINK, 
GET STRoNGER AND FASTER  by Rachel muenz

Thermo Fisher Scientific has recently given its 
TruDefender Fti handheld smartphone-like capabil-
ities, allowing users in the hazardous materials and 
defense industries to e-mail or text critical informa-
tion to those who need to know it right away.
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On the Raman and FTIR spectroscopy side, handheld 
instrument vendor Thermo Fisher Scientific has made 
some additions to their existing products.

Specifically, the company has given its TruDefender FTi 
handheld FTIR instrument wireless abilities similar to a 
smartphone, something that’s very useful for the hazardous 
materials and military customers the instrument serves. 

“They can make a measurement, and now, wirelessly, 
they can send that data out of  the hazardous zone to 
anyone who needs to know it,” said Chris Petty, Ther-
mo’s general manager for portable optical analyzers. 
“Whether it’s the control vehicle that could be back half  
a mile away—they can send text messages, full data or 
emails right from the handheld.”

Petty added handheld XRF, infrared, Raman and near-
infrared instruments are still seeing huge growth due to 
the high demand—something he expects to continue. He 
also said handheld instruments will likely keep expanding 
into a wider range of  applications. Up to this point, these 
technologies have mostly been limited to jewelry, pharma-
ceutical, military, and mining and exploration applications. 

“Now we’re starting to see people taking the systems 

and starting to measure asbestos in the field—for ex-
ample, if  you want to remediate a building,” Petty said.

With Thermo’s Niton XRF analyzers, the company 
is currently focused on building upon the products it 
released in 2010, added Jon Shein, Thermo’s senior 

marketing and communications director for portable 
analytical instruments.

Two big changes have meant greater demand for 
handhelds, such as Thermo’s Niton XL3t and XL2 XRF 
analyzers. Since China, which exports 96 percent of  
the world’s rare earth metals, recently started putting 
tighter export controls on those metals, there’s been an 
increased call for production in the U.S., Canada, Austra-
lia, and other parts of  the world, Shein said. As a result, 
there’s a greater demand for instruments like the XL3t 
for rare earth metal analysis.

The XL3t system uses a 50 kilovolt X-ray tube to 
excite a broad range of  elements and determine whether 
rare earth elements are present and if  they’re enriched 
in “light” or “heavy” rare earth elements. In May of  this 
year, Thermo added a “pseudo element” function to the 
handheld.

“Customers can input calculations directly on the ana-
lyzer,” Shein said. “[And] it’ll help display the mineralogy 
as opposed to just the elemental concentration that may 
be found in the host rock.”

Thermo also added stronger data export abilities to the 
device in June 2011.

The recent rise in gold prices earlier this summer, on 
the other hand, created a jump in interest from the gold-
buying market for the Niton XL2 analyzers, Shein added.

Also keeping up with the continued trend of  smaller 
instruments, Ocean Optics released its STS microspec-

The Ocean Optics STS 
microspectrometer, for  
use with OEM devices,  
is their smallest yet due 
to its CMOS detector.

Scientific Industries Inc. 
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trometer for original equipment manufacturer (OEM) 
use earlier this year. At roughly the size of  a cigarette 
lighter, it’s their smallest yet.

“One of  the reasons we were able to make it so small 
is that it uses a CMOS detector, which is much smaller 
than CCD arrays [that] are typical in miniature spec-

trometers,” said Ocean Optics director of  marketing Rob 
Morris, of  the low-cost device.

Although CMOS isn’t as sensitive as those CCD ar-
rays, Morris said they’ve been able to do some clever 
things at the optical bench to mitigate that trade-off.

“There [are] some things you can do with how you col-
lect the signal to offset some of  those [downsides] as well,” 
he said. “This is one of  the better-performing CMOS de-
vices I’ve seen.” He added the mini device is geared toward 
high-volume industries because of  its low cost and is best 
for high-light-level applications, such as laser characteriza-
tion, LED control, and solid-state lighting analysis. It can 
also be used for absorbance measurements.

As for trends in mini-spectrometers, Morris said there are 
now more types of  the devices than there were in the past 
and all of  them are becoming more compact and portable, 
to some degree.

“It used to be the CCD-based spectrometers were the 
only thing you could see in the miniature format,” Morris 
said. “Now you’ve got all kinds of  spectroscopy technology.”

However, Richard Larsen, Ph.D., spectroscopy prod-
uct manager at JASCO, added he doesn’t think portable 
instruments will ever be able to fully replace instruments 
specifically for the lab because they just don’t have as 
many capabilities due to their small size.

“A lot of  these smaller instruments, you can’t put a lot of  
the advanced experiments on them—they just don’t have the 
capability to provide that type of  interface,” Larsen said. 
“Even though there is a move to providing a smaller plat-
form, if  you want to get into research, you’ve got to move up 
to the larger instrument. You really have no choice.”

He added there haven’t been many changes at JASCO 

in the past year in the area of  portable instruments, 
although they’re currently working on adding more 
features to what they call their portable FTIR instru-
ment, while making it more compact. However, with the 
changing definition of  portability, Larsen said he almost 
hesitates to call JASCO’s instrument portable, but added 
it has its advantages, even though it’s not handheld.

“Ours is more designed to be used almost like an en-
gine for doing spectroscopy. It’s not as big as our standard 
instruments; it’s a more compact-type model,” he said. 
“We’ve got the ability to use this for a lot of  different 
types of  experiments and put a lot of  different types of  
accessories on it.”

Portable TOC analyzers revisited
GE Power & Water, whose CheckPoint TOC sensor 

we focused on last year, has released a new portable ver-
sion of  its Sievers 5310C total organic content (TOC) 
analyzer for the municipal market this year.

“One of  the biggest features of  our portable is the 
ability to run with an autosampler and the ability to run 
online with it,” said GE municipal applications specialist 
Erin England. “You can do either/or.”

She added portable TOC analyzers are following 
trends similar to spectrophotometers—going smaller and 
being faster and easier to use—and GE will likely con-
tinue that path into the future. However, one of  the main 
reasons for making the 5310C portable was the trend of  
customers demanding more flexibility and versatility 
from their instruments.

“We have some of  our municipalities [that] use it in 
the lab, but then a pilot project comes up and they want 
to run online for a little bit. But then they’ll bring it back 
to the laboratory,” England said. “Or they may want to 
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GE Power & Water 
released a new portable ver-
sion of  its Sievers 5310C 
TOC analyzer this year for 
municipal users.

“It’s unlikely portable instruments 
will ever replace the lab, but they 
will continue to supplement the 
work done in laboratories, making 
things easier for everyone.”  
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check different points in their treatment process or take 
it out to the distribution center.”

One drawback is that, while the 27-pound instrument 
can be carried around easily enough, it does need to be 
plugged into a power source because it doesn’t have its 
own battery. But England said the 5310C is just as ca-
pable as instruments designed specifically for lab use.

“It’s the exact same technology,” she said. “The only 
difference is it’s packaged into a smaller case.”

Modular tweaks
Like the other vendors, there haven’t been huge 

changes at Forston Labs since we discussed its LabNavi-
gator modular field analyzer last year, but the company 
has continued to build on the handheld.

“What we’ve done within that product is just refocus 
and repackage the probes and sensors for specific indus-
tries,” said Forston VP of  sales Jeannine Machone. “For 
example, we’re looking at hydroponics and packaging 
together different sensors that have always been available 
but putting them into different kits based on what kind 
of  need the hydroponic operations have.”

One big change to the instrument, which now has a 
suite of  31 sensors, has been the addition of  a GC sensor 
option, partly in response to increased need from the 

ethanol testing, winery and distillery markets.
“Last year, the LabNavigator system kind of  became 

known to the world, and the unique thing about it is 
that it is so versatile in the types of  sensors that it can 
run,” said Steve Zelenak, Forston president. “To add a 
gas chromatograph is a pretty significant step forward—
you’re looking at a cost, including the handheld inter-
face, of  under $5,000 in comparison to anything else out 

there that can be tens of  thousands of  dollars.”
He adds that portability and cost reduction haven’t 

benefited just those out in the field.
“You can also think of  the guys in an industrial pro-

cess, such as the fuel blenders,” Zelenak said. “Because 
portable instrumentation has dropped in cost and is eas-
ier to use, they could be taking measurements far more 
often in the plant, getting their answers in minutes.”

Machone sees portable instruments giving more power 
to decision makers in the future.

“More and more of  them will go out to where the de-
cision is required—out into the hands of  the person who 
needs to make the decision, not the chemists,” she said.

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

Forston Labs has continued to build on its LabNavigator 
handheld with the addition of  a mini GC sensor option this year.

http://terrauniversal.com
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Sensor-based feedback loops 
In the late 1970s and early 1980s, 

the increased availability and re-
duced cost of  electronic air velocity 
sensors made sensor-based feedback 
loops a viable solution for biosafety 
cabinet manufacturers. The first of  
these cabinets used an airflow sensor, 
specifically a thermal (hotwire) an-
emometer, to continuously measure 
the downflow velocity in a single spot 
in the work area. The velocity was 
reported to the biosafety cabinet’s 
speed controller via a feedback loop. 
As downflow velocity dropped due 
to filter loading, the speed controller 
increased the blower speed to return 
the velocity to its nominal setpoint.

The biggest advantages of  this 
technology are real-time airflow 
monitoring and the display of  
airflow in the biosafety cabinet. 
However, there are shortcomings to 
this design. The thermal anemom-
eter consists of  a small wire through 
which an electrical current is passed.

The air passing over the wire cools 
it proportionately to the air’s veloc-
ity and the resulting temperature 
differential is converted to a voltage. 
The voltage is sent to the controller, 
which must interpret the voltage as 
an air velocity. Each sensor element 
responds differently to changing 

velocities. Therefore, either the 
controller must be calibrated with its 
unique sensor, or a calibrated sensor 
with an integral compensation cir-
cuit delivering a standardized output 
must be used. Replacement can be 
expensive and requires a trained cer-
tifier and recertification of  the unit 
after repairs are completed. 

The most significant drawback to 
this technology is in the sensor’s lack 
of  accuracy. Typical thermal an-
emometer sensors used in biosafety 

cabinets have an accuracy of  +/-10 
percent, which allows for a consider-
able amount of  fluctuation. Finally, 
the sensor itself  requires annual re-
calibration to compensate for chang-
ing airflow patterns in the cabinet as 
well as sensor “drift” as it ages. 

When the design was first intro-
duced, a thermal anemometer to 
maintain biosafety cabinet perfor-
mance was a vast improvement over 
the manually adjusted speed controls 
that were originally used. However, 

coNTRoLLING  
AIRFLow IN cLASS II 
BIoSAFETy cABINETS
SENSoRLESS mIcRoPRocESSoR-moToR SySTEmS mAINTAIN AccuRATE 
AIRFLow EvEN AS HEPA FILTERS LoAD   
by jim Hunter, mark meinders, and Brian Garrett 

The Purifier® Logic® Biosafety Cabinet is one example of  a biological safety cabinet 
that uses sensorless airflow control.
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its inherent drawbacks have led manufacturers to seek 
more robust and reliable methods to automatically com-
pensate for changing airflows as the HEPA filters load. 

Sensorless airflow control 
In 2007, Labconco solved the intrinsic 

problems associated with using sensors to 
monitor and automatically adjust motor speed 
to compensate for filter loading. One goal in 
the development of  the Purifier® Logic® 
Biosafety Cabinet was to incorporate better, 
more efficient motor technology. To that end, 
a direct current (DC) electronically com-
mutated motor (ECM) was installed in place 
of  the conventional alternating current (AC) 
permanent split capacitor (PSC) motor. 

The ECM offers numerous advantages over 
earlier PSC technology. Its inherent effi-
ciency offers an energy savings of  50 percent 
or more, while its rugged design provides 
an operational lifespan approximately three 
times longer than that of  the PSC motor. The 
cooler operation of  the ECM minimizes the 
increase in air temperature in the working 
environment of  the biosafety cabinet, pro-
moting user comfort. Microprocessor sensing 
and control of  motor speed and torque allow 
for the programming of  the motor to deliver 
constant air volume to the biosafety cabinet 
even as HEPA filter loading changes. 

Constant Airflow Profile (CAP) technology 
The process of  “teaching” the ECM to 

deliver constant airflow volume, the Constant Airflow 
Profile (CAP), was developed by Labconco. In order 
to program the ECM to maintain a nominal airflow, 
engineers recorded the speed and torque requirements 
of  each size cabinet at a variety of  different airflows and 
HEPA filter differential pressures. The speed, torque and 
airflow data was processed using software provided by 
Regal Beloit to generate a unique performance profile for 
the ECM (Figure 1). 

“The most significant  
drawback to [sensor-based 
feedback loop] technology 
is in the sensor’s lack of 
accuracy.”
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Figure 1. This graph illustrates how the ECM motor maintains constant airflow. 
The CAP (red) line indicates the motor torque and speed required to maintain a 
constant volume of  800 cubic feet per minute (CFM). This line is programmed into 
the motor as a series of  constants generated during the characterization process. The 
green dashed line represents the starting filter pressure in the biosafety cabinet. As the 
HEPA filters load, the new pressure will be represented as the blue dashed line. The 
biosafety cabinet is operating stably at point “A,”  until the filters load. The blower 
then speeds up to point “B,”  a result of  increased pressure and reduced airflow. This 
increase in speed (referred to by some as “self-compensation”) happens with any 
type of  motor (see the “Self-Compensating Blowers”  sidebar for further discussion). 
Unlike the PSC motor, which would remain at point “B,”  the ECM checks its speed 
and torque. Because point B is not on the CAP line, the ECM increases its speed and 
torque to points “C,”  “D,”  and finally “E”  until its speed and torque fall back onto the 
red line.

“With CAP technology, there are no sensors 
to recalibrate or replace.”

http://www.bucksci.com
http://www.labmanager.com
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With this process, CAP tech-
nology has solved the previously 
encountered problems with airflow 
monitoring. As discussed above, 
thermal anemometers require 
routine calibration. With CAP 
technology, there are no sensors 
to recalibrate or replace. There-
fore, maintenance and equipment 
replacement costs for these airflow 
monitoring devices have been 
eliminated. In addition, this robust 
design is not susceptible to tem-
perature and humidity fluctuations 
that can plague thermal anemom-
eter-based systems. Perhaps the 
most beneficial advantage to this 
design is its inherent accuracy. 
Testing performed at Labconco 
Corporation has demonstrated 
that airflow is maintained with 
only a 1 to 2 percent change as the 
HEPA filter loads. Figure 2 shows 
a representative data sample from 
this study.

Conclusion 
Significant strides have been 

made in the last 40 years to main-
tain constant airflows in biosafety 
cabinets. Simple chopping circuits 
and differential pressure gauges 
have given way to sensor-based 
control systems. These, in turn, are 
now being supplanted by sensor-
less microprocessor-motor systems, 
which are capable of  maintaining 
accurate airflow volume even as the 
cabinet’s HEPA filters load. One 
sensorless system uses CAP tech-
nology, which offers the advantages 
of  tenfold accuracy and reliability, 
and the elimination of  periodic 
recalibration of  airflow sensors to 
ensure proper airflow. 
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Figure 2. This graph illustrates actual test results from 
NSF International on a Purifier Logic Type A2 Biosafety 
Cabinet powered by an ECM with CAP technology and a 
biological safety cabinet powered by a PSC motor. In the 
Motor/Blower Performance Test as defined in NSF/ANSI 
Standard Number 49, a new biological safety cabinet’s total 
volume of  air displaced by the blower is measured. The 
cabinet’s front grille is then restricted to simulate an ad-
ditional 50% load on the HEPA filters. The total volume of  
air is measured again and compared to the initial value. In 
the graph shown, the Purifier Logic Biosafety Cabinet with 
the CAP technology saw its volume decrease from 784 to 
778 CFM, a loss of  0.7% (represented by the red line). The 
biosafety cabinet with the PSC motor saw a loss of  approxi-
mately 60 CFM, or 8% (represented by the blue dashed line). 
These results demonstrate that the Purifier Logic Biosafety 
Cabinet maintains airflow at more than ten times the ac-
curacy of  the PSC-powered biosafety cabinet.
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LAB DESIGN & FuRNISHINGS 

LABoRAToRy 
AcouSTIcS 

Understanding basic acoustic space design criteria and 
strategies that building managers, users, planners, and 
designers can use to recognize and address the acoustic 
needs of  laboratory spaces is deeply important for collab-
oration and efficiency in labs. This article suggests meth-
ods for minimizing the negative impact of  HVAC systems 
and laboratory equipment often used in lab spaces.

The expectations for the acoustical performance of  
teaching and research labs have changed since many of  
the design standards were created. Older standards were 
based on assumptions about lab use and noise that may 
no longer be appropriate.

When planning for new or renovated lab space, it is 
important to clearly state the expected functions of  the 
space and the required acoustical properties; this allows 
the HVAC design professionals to accommodate the 
acoustic needs. 

The following four considerations are critical in labo-
ratory noise control:
1. Understand the communication needs of  the space.
2. Reference the appropriate acoustic metrics for the 

design and intended use.
3. Contain equipment and utility noise.
4. Integrate energy efficiency and acoustics in the HVAC 

design.
Each of  these is discussed below.

Understand the communication needs of the space
Labs have a wide range of  functional needs; however, 

human communication needs tend to be consistent 
across lab types. For example, teaching labs often func-

tion as both a full-service lab and a classroom. Since 
in-lab lectures and discussions are the norm, a teaching 
lab may need to exhibit acoustic properties similar to 
those found in a classroom to support all learning mod-
els. Instructional labs must also support individual work, 
teamwork, and a variety of  presentation and discussion 
methods, including AV systems with or without ampli-
fied sound. 

Research teams need spaces where people can easily 
communicate detailed information that may affect their 
safety and the accuracy of  the research data. Scientists 
and lab technicians on a single team commonly speak 
a variety of  native languages, with English as a second 
language. They must be able to communicate in the lab 
environment without confusion or fatigue. Collaboration 
is one of  the keys to research advances, and noise should 
not prevent easy communication in a lab. If  scientists 
have to move to another space to have an effective con-
versation, the opportunities for conversations that move 
the science forward are reduced. 

In research labs, the current level of  collaboration, 
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team communication, and cell phone conversation requires a reevaluation of  
the acoustic requirements. In a typical biology, chemistry, physical science, 
or interdisciplinary lab, teamwork is common and often requires a setting 
more like an open office, in which normal conversation is an important part 
of  the daily function. 

Reference the appropriate acoustic metrics for the design and 
intended use

The most common measures of  background noise are dBA (decibel 
A-weighting)—a measure of  sound that de-emphasizes the very low and 
very high frequency components of  the sound in a manner similar to the 
frequency response of  the human ear—and NC (noise criteria)—an index 
of  sound pressure levels based on equal loudness curves. The dBA measure-
ment is approximately equivalent to an NC rating of  +5, so, for example, 
a dBA measurement of  35 would roughly correspond to an NC rating of  
30. The NC ratings are used herein. This article does not seek to establish 
the exact NC ratings required for lab spaces; rather, it suggests that readers 
consider lab acoustical design criteria based on a more current understand-
ing of  the verbal communication and collaboration that occurs in most labs. 

For more information, the ASHRAE Handbook provides design criteria 
for minimizing background noise in a variety of  spaces, and the ANSI/ASA 
S12.60-2010/Part 1 Acoustical Performance Criteria, Design Requirements, 
and Guidelines includes more specific criteria for learning spaces (see Ad-
ditional Resources below).  

During the programming phase for a new or renovated facility, the acous-

“Using the term ‘laboratory’ in a planning  
document may be unwise if the space is actually 
a ‘dry’ computational lab.”
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tic design criteria are established with reference to the 
dBA or NC standards noted above to provide a space that 
works well for its intended use. Mechanical engineers, 
architects, and acoustical consultants then work together 
to provide systems that meet the established criteria. 

The established acoustic design criterion for a class-
room is typically NC 25 to 35, and the criterion for a 
laboratory is NC 45 to 55, yet the functions are not very 
different. Ultimately, the acoustic needs for a teaching 
lab may be no different than those for a classroom.

It is important that the word “laboratory” not be used 
as a blanket term when programming acoustical metrics 
in a given space. When “laboratory” is used in a pro-
gramming document, it is commonly misconstrued and 
interpreted as a space that includes fume hoods and/or 
processes that are noisy and assume a default lab NC of  
55. The traditional standard of  NC 55 was based on the 
assumption that one could not justify the cost of  reduc-
ing the noise level further due to the high air-change 
rates and/or hood use—not on a good understanding of  
the communication needs in a lab. A space designed for 
NC 55 is near the threshold at which fatigue and stress 
are the natural results of  trying to speak or hear normal 
speech over the background noise.

Using the term “laboratory” in a planning document 

http://www.labarmor.com
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may be unwise if  the space is actually a “dry” com-
putational lab, such as that used for bioinformatics or 
computing research. A typical research lab, wet or dry, 
could be considered acoustically similar to an open of-
fice with an NC rating of  40 or less. A computing-based 
lab that requires constant collaboration and teamwork 
throughout the day may be more appropriately treated 
as a conference room, which has an acoustic NC rating 
of  25 to 35. 

Thus, more clearly defining the acoustical function of  
the space in addition to the NC criteria during a lab’s de-
sign phase is recommended to avoid misunderstandings 
that could impact the lab’s acoustical properties. 

Contain equipment and utility noise
Sources of  noise that must be managed include the sup-

ply air system, supply valves, and general and fume hood 
exhaust ducts. Equipment such as vacuum pumps, chillers, 

and other noisy process equipment should be 
housed either in a lab cabinet lined with acousti-
cal material or in another room away from the 
open work environment. 

Noise-producing refrigerators, freezers, 
incubators, centrifuges, and environmental 
chambers should be kept in equipment rooms 
or alcoves when possible. Computer server 
racks and their associated cooling systems 
should also be in enclosed spaces. 

High-bay labs, robotics labs, and various 
types of  engineering labs are often designed 
without ceilings to afford greater overhead 
clearance and flexibility to accommodate 
unique structure-mounted apparatuses. In 
spaces without acoustical ceilings, more atten-
tion must be given to additional sound reduc-
tion. Placing supply terminal units in acoustical 
containers or outside the lab above a corridor 
ceiling helps. Supply air valves for hoods will 
need additional sound attenuators in a ceiling-
free room. 

Duct noise due to excessive supply air veloc-
ity is another culprit. Maintaining a design 
airflow rate of  300 to 500 feet per minute (fpm) 
at a terminal unit is good practice to minimize 
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unnecessary noise due to air velocity. Individual terminal 
units for private offices and multiple smaller terminal 
units in larger spaces will help keep the airflow velocity 
within the appropriate 
range for an acousti-
cally comfortable work 
environment. When 
possible, low-flow/high-
performance hoods with 
lower-containment air-
flow velocities of  60 to 80 
fpm can help reduce noise 
when the sash is open. Radiused and/or tapered exhaust 
transitions and multiple exhaust outlets for hoods more 
than six feet wide will also help reduce noise generated 
by the hoods.

Air handlers can be an additional source of  unwanted 
noise. Fan array technology that includes multiple small-
er fans inside the air handler unit instead of  a single, 
large fan helps reduce low-frequency noise and provides 
greater flexibility to serve changing/dynamic loads. 

Supply and exhaust ductwork for labs cannot include 
internal acoustical lining. However, insulated, nonmetal-
lic flexible duct often can reduce noise at the final run to 

a ceiling diffuser or can be 
used for the first few feet of  
a small general exhaust duct. 

Axial-type exhaust fans 
characteristically gener-
ate the least low-frequency 
noise of  any of  the fan 
types, given good aerody-
namic flow conditions.

Integrate energy efficiency and acoustics in the 
HVAC design

Chilled beams and Venturi wedges are becoming more 
prevalent in labs with equipment-driven cooling loads 
and lower air-change rates. When radiant ceilings or 
chilled beams are used in an open office environment, 
they temper noise levels in the space with much less 

“Sources of noise that must be man-
aged include the supply air system, 
supply valves, and general and fume 
hood exhaust ducts.”
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airflow than a typical variable air volume (VAV) system. Because of  the 
higher chilled water temperature and elimination of  the reheat typical for a 
VAV system, the chilled beam system is much more energy efficient. It is not 
unusual for a radiant ceiling or chilled beam system to have a background 
noise level of  NC 20. Some believe this is a problem insofar as it limits 
speech privacy. Others suggest it contributes to a sense of  community and 
collaboration. 

The trend toward lower air-change rates in labs helps to reduce energy 
use and improve overall acoustical quality in lab spaces. Systems that moni-
tor lab air quality and deliver fresh air on an as-needed basis also help to 
reduce air noise and energy use. 

Perhaps one day it will be common to consider the acoustical properties 
of  a lab as part of  the typical building commissioning process. Until then, 
designers, planners, and building managers need to bear in mind the four 
considerations discussed herein when planning laboratories of  all types. A 
consensus approach to reducing lab noise will lead to greater assurance that 
the desired acoustical performance will be achieved.  

Additional Resources
Note: There are very few publications on laboratory acoustics. Most of  

the references below are for learning spaces, but the concepts described in 
the documents are transferable across space types to some degree. 

•	 ASHRAE Handbook, HVAC Applications Volume, American Society of  
Heating, Refrigerating and Air-Conditioning Engineers, ASHRAE 2011, 
Chapter 48, Table 1 http://www.ashrae.org/publications/page/158

•	 ANSI/ASA S12.60-2010 Part 1 Acoustical Performance Criteria, Design 
Requirements, and Guidelines for Schools, Part 1 Permanent Schools.  
http://asastore.aip.org/shop.do?pID=594

•	 Acoustical Barriers to Learning/Classroom Acoustics ll, Acoustical Soci-
ety of  America, 2002 
http://www.centerforgreenschools.org/docs/acoustical-barriers-to-learn-
ing.pdf

•	 Acoustic Comfort, Whole Building Design Guide, National Institute of  
Building Sciences www.nibs.org/

•	 Classroom Acoustics, Acoustical Society of  America, 2000 http://acousti-
calsociety.org/about_acoustics/acoustics_of_classrooms

Gary McNay is a Principal at Perkins+Will and is one of  the firm’s Science and Technol-
ogy Market Sector Leaders. Gary can be reached at gary.mcnay@perksinswill.com. For more 
information on Perkins+Will, visit www.perkinswill.com.

Thomas Trask, Senior Associate at Newcomb and Boyd, contributed material on HVAC de-
sign principles and acoustical standards. Tom can be reached at TTrask@newcomb-boyd.com.
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IN THE HooD
wHAT you SHouLD coNSIDER wHEN SELEcTING A cHEmIcAL FumE HooD    
by vince mcLeod

One focus of  laboratory management is equipment, 
and a basic fixture in any laboratory is the chemical fume 
hood. We recently had an issue with a chemical hood 
that we think is a common occurrence, and we feel it is 
a good time to discuss chemical fume hood design and 
installation. Consider the following scenario:

A new building was constructed for research and in-
cluded several chemical hoods. The hoods and ducts were 
selected based on feedback from principal investigators. 
However, after securing a new research grant, a PI shifted 
the focus of  one of  the labs toward concentrated hydro-
chloric acid digestion. It didn’t take long before green 
slime began dripping down the back panel and forming a 
puddle in the back of  the lab’s hood. Shortly afterward, 
the hood stopped working altogether, and the call went 
into Environmental Health and Safety to investigate.

Obviously, we had a duct material compatibility issue. 
The acid fumes from the complete digestion work were 
eroding the stainless steel duct. Only fiberglass reinforced 
plastic (FRP) duct materials should be used for acid 
digestions. Unfortunately, the fix for this situation was 
expensive and required a completely new exhaust system 
for the hood. To help labs avoid this and other pitfalls re-
lated to chemical fume hoods, we are providing informa-
tion on design and installation for chemical hoods. 

General laboratory ventilation considerations
Before we get to the specifics for chemical fume hoods, 

there are a few basic ventilation rules that should be in-
corporated into all research labs where potentially toxic or 
hazardous chemicals are used. First, provide proper general 
ventilation. All labs should have mechanical supply and 

exhaust. The supply should use 100 percent 
outside air and be exhausted to the outside.1,2 
In other words, neither the fume hood nor 
lab exhaust should be returned or recircu-
lated. The general supply is not for protec-
tion from exposures but provides a continual 
supply of  fresh outside air to prevent the 
buildup of  fumes, vapors and particulates. 

Second, keep chemical laboratories under 
negative pressure in relation to the adjacent 
non-laboratory rooms, offices and corridors.2 
If  there is a spill or release, the contaminates 
will keep from spreading into surround-
ing rooms and offices and, instead, will be 
exhausted outside. Generally, the airflow 
should be from low-hazard areas to high-
hazard areas. Proper pressurization is main-
tained by balancing the ventilation system. 

A good rule of  thumb is to provide 
make-up air equal to 90 percent of  exhaust 
volume.1 However, pay attention to design 
of  make-up air systems. They should be 
introduced so that air patterns and nega-
tive pressurization are maintained. Locate 
make-up supplies at the end of  the lab 
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PRovIDE AN APPRoPRIATE  
SuPPLy oF FIRST AID EquIP-
mENT AND INSTRucTIoN oN 
ITS PRoPER uSE 
By James. A. Kaufman

There are some emergencies that can’t wait five minutes for 
EMTs to arrive. Severe bleeding is one of these. A person 
can bleed to death in three to five minutes depending on the 
severity. Employees need to be available to deal effectively 
with this and other serious emergencies.

OSHA specifies in 29 CFR 1910 that first aid kits need to be 
specified by the consulting physician. Employees should be 
trained in the appropriate use of the materials provided. First 
aid and CPR courses can be offered. You can’t expect people 
to respond properly to emergencies unless they have an 
opportunity to practice.

Proper first aid in the case of a spill of chemicals on a person 
is to use the safety shower in less than ten seconds and to 
remove all contaminated clothing immediately. This is no 
time for modesty (although shower curtains or fire blanket 
screens are appreciated).

You never get good at anything unless you practice. Make 
up a card that says: “You have just splashed concentrated 
nitric or sulfuric on yourself.” Drop the card on one of your 
employees or students two or three times a year to start the 
safety shower/fire blanket drill. If you generate one or two 
less data points that day, it’s ok. You’ve just said to everyone 
(by your actions) that working safely in the lab is more 
important than making widgets!

Speaking of first aid, what’s the first thing you do if your 
clothing is on fire? That’s right … stop … drop … and roll.

What’s the second thing? Ah ha! Not as easy. The correct 
answer is lots of cold water in the shower to take the heat 
away to stop the “cooking” process.

Source: Kaufman, James A., Laboratory Safety Guidelines - 
Expanded Edition, The Laboratory Safety Institute,  
www.labsafetyinstitute.org.
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opposite from the fume hood. 
Try to plan HVAC systems 
and hood exhausts so they 
complement rather than fight 
each other in regards to flow 
patterns.

A third recommendation is 
to provide at least six general 
ventilation air changes per 
hour for your chemical 
laboratory.1 This means the 
total volume of  air in the lab 
is replaced six times every 

hour. In general, room air velocities should not exceed 50 
feet per minute or 20 percent of  the average face veloc-
ity around fume hoods. This minimizes interference with 
proper capture and hood operation.

Ventilation system ducting should also be scrutinized. 
Ducts should not contain any internal insulation. Use ex-
ternal insulation if  needed. Using the right air velocity will 
preclude the need for acoustical insulation (see below).

Do not use air speeds too high for the duct size, and 
keep velocities at optimum levels. Air velocities should 
be high enough to prevent any condensation of  liquid or 
condensable solids on the duct walls. The ACGIH rec-
ommends velocities from 1,000 to 2,000 feet per minute.3 
All horizontal duct runs must slope at least one inch per ten 
feet downward to a suitable drain in the direction of  airflow.

All ventilation should be ducted, and corridors and 
ceiling spaces should not be used for plenums. Fume 
hood exhaust ducts must be constructed entirely of  non-
combustible material. Any gaskets must be resistant to 
chemical degradation and fire.

Design location principles for fume hoods
Layout of  the laboratory and location of  the chemical 

fume hood is very important for optimum performance 
and minimal interference. Fume hoods must not be lo-
cated near doorways or exits. Ten feet from any door or 
exit is recommended by the National Fire Protection As-
sociation. The reason is obvious. Should a fire or chemi-
cal release occur, the exit would be blocked. 

Also, to the extent possible, locate fume hoods away 
from high-traffic areas, air supply diffusers, doors and 
windows. Any area that produces air currents or poten-
tial turbulence could affect the ability of  the hood to 
capture and exhaust contaminates as designed.

Do not locate chemical fume hoods opposite worksta-
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tions, desks, microscope benches or other areas where 
personnel spend significant time. As above, the reason 
should be obvious, as any incident in the hood could 
involve or injure anyone seated in front of  the hood.

Ensure that there is an emergency eyewash and safety 
shower within ten seconds of  every fume hood. This is a 
requirement wherever a worker could be exposed to cor-
rosive, toxic or severely irritating substances.

One final recommendation is to make sure cabinets 
and equipment do not block or interfere with the fume 
hood opening or the laboratory’s supply or exhaust vents. 
Very often we inspect labs and find things stored on top 
of  cabinets or in front of  hoods or vents, completely 
disrupting the air flow.

Maintaining fume hood performance
When we think about chemical fume hood performance, 

the first thing that comes to mind is face velocity. Granted this 
is important, but hitting a specific number should probably 
not be the primary focus. Although the OSHA Lab Standard 
(the OSHA standard for Occupational Exposure to Hazardous 
Chemicals in Laboratories, 29CFR1910.1450) does not specify 
procedures for safe hood operation, exhaust volumes or face 
velocities, it does contain this statement, albeit in 
the non-mandatory Appendix A: “Airflow into and 
within the hood should not be excessively turbulent; 
hood face velocity should be adequate (typically 
60-100 lfm)”.4

The generally accepted consensus is for face ve-
locity to be around 100 feet per minute on average. 
We feel it is more important to provide an airflow 
indicator and routine performance certification or 
testing. The flow indicator should be located so it is 
easily viewed from the front of  the hood. It could 
be a magnehelic gauge that shows inches of  water 
and is marked for a corresponding 100 fpm, a digital 
FPM readout, both with audio and/or visual alarms, 
or a simple strip of  yarn or Kimwipe®. The key is a 
visual indication that the hood is exhausting.

The next most critical part to maintaining hood 
performance is a regular check or testing of  fume 
hood flows. Routinely checking the hood for adequate 
flow and velocity must be incorporated into your lab 
safety program. We recommend you post flow test 
results or performance checks directly on the hood 
and request a recheck if  you suspect a problem.
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GENTLE mIxING, 
AERATIoN FoR 
BIoLoGIcAL 
SAmPLES by Angelo DePalma, Ph.D.
“Shaken, not stirred” was James Bond’s 
preferred mixing method for martinis. 
Similarly, biological shakers aerate and 
mix cells with their media by the action 
of  a moving platform. Shaking is often 
preferred with cell cultures because 
overhead or magnetic stirrers can in-
duce shear damage in cells and are im-
practical with multiple culture vessels.

Shakers may be deployed inside or 
outside incubators, depending on 
the requirements of  the specific 
cell or organism. They are common 
equipment in pharmaceutical, bio-
technology, and vaccine develop-
ment, as well as in biological safety 
and environmental labs.

Shakers lend their name to another 
category of  cell culture product, the 
shaker flask, a cell culture vessel spe-
cially designed for use with shakers. 
Until the advent of  large-scale cell 
culture, many vaccine manufacturing 
processes occurred in shaker flasks.

The two main shaker designs are orbit-
al and reciprocating. In the former, the 
platform rotates around a perpendicu-
lar axis, creating a vortex; in the latter, 
vessels are moved back and forth with-
in the platform’s plane. Of  these two 
basic models, orbitals predominate.

A third type of  shaker employs a rock-

ing mechanism. GE Healthcare (Pisca-
taway, NJ) sells several benchtop units 
that handle sealed, disposable plastic 
bags laid on their sides, with volumes 
ranging from 50 to 500 mL. These 
products are scaled-down versions of  
the company’s much larger (up to 1,000 
liters) bioprocess bags, which also em-
ploy rocking to mix and aerate cells.

Despite their maturity as a product 
category, biological shakers have ex-
perienced several technical upgrades 
over the last three years. User inter-
faces have improved, as have data ac-
quisition and other advanced features. 
Thermo Fisher Scientific has intro-
duced stackable shakers to improve 
capacity in space-strapped labs and 
Boekel Scientific sells a shaker with 
multiple speed ranges, while Grant In-
struments markets linear shaking baths 
for highly sensitive microbiology work.

Saturated with 
options
“Orbital designs provide maximum 
mixing or aeration based on the orbital 
velocity,” explains Scott Egyed, director 
of  sales and marketing at Boekel Scien-
tific (Feasterville, PA). Boekel manufac-
tures shakers ranging in size from table-

top to high-capacity floor models. 

Unlike some instrument types, for 
which components may be “mixed 
and matched” to provide custom 
configurations, shakers are typi-
cally sold off-the-shelf  with little 
customization. “The market is satu-
rated with options,” Mr. Egyed says, 
that include size, footprint, capacity, 
clamping or hold-down methods, 
and other features. 

Customization may occur when work-
ing with unusually shaped vessels or 
specialized cell cultures. Boekel has 
also received requests for integrat-
ing small orbital shakers with carbon 
dioxide incubators. This setup is suit-
able for biological samples that thrive 
in anaerobic environments and re-
quire temperature control as well.

Microtiter plates require some spe-
cial care when subjected to auto-

“Biological shakers have 
experienced several 
technical upgrades over 
the last three years.”
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mated shaking. “You need a system 
with a good hold-down mechanism,” 
explains Mr. Egyed. Some systems 
use clamps or spring-loading to keep 
plates from slipping on the platform. 
The other consideration is a means 
of  sealing plates without encouraging 
condensation or leaching of  foreign 
materials into the wells.

Product manager Kristoff  O’Connor 
at Heidolph USA (Elk Grove, IL) 
notes that microtiter plate shakers 
have become more common during 
the last few years. Shakers enable 
“reformatting” plates from lower to 
higher densities. During this opera-
tion, a 96-well plate is charged with 
cells and shaken. After the cell pop-
ulations expand, they are transferred 
robotically to a 384- or 1536-well 
format. From there, cells may be sub-
jected to assays or imaging, according 
to the experimental protocol.

Despite the wealth of  feature possi-
bilities, Eberbach Corp. (Ann Arbor, 
MI) does “quite a bit of  custom manu-
facturing” of  its shaker products, ac-
cording to company president Ralph 
“Trip” Boehnke III. “A fair number of  
our customers want something they 
cannot find in a catalog.”

Eberbach’s flexible manufacturing 
approach enables it to quote a cus-
tom unit at a price that is “very com-
petitive” with other vendors’ standard 
models, Mr. Boehnke adds. “Custom-
ization is our niche.”

The key to Eberbach’s success may lie 
in their strong presence in non-life-
science markets. The company sells 

shakers to the petroleum and biofuels 
industries, where desirable features 
include explosion-proofing and mo-
torized controls. Biofuels plants that 
culture bacteria for pilot production 
sometimes require a shaker with a 
capacity of  300 pounds. “Not many 
off-the-shelf  shakers can handle that,” 
Mr. Boehnke says.

Eberbach has recently introduced a 
model with a wired remote control-
ler for operation inside cold rooms or 
fume hoods; the company is contem-
plating a wireless remote.

what to look for
The feature-richness of  biological 
shakers is a blessing but should also 
raise red flags for potential buyers. 
Heidolph’s Kristoff  O’Connor says 
the first consideration should be ca-
pacity, specifically how much weight 
the shaker can handle compared with 
the weight of  flasks plus contents cur-
rently run. Purchasers should also 
consider the possibility of  future ex-
pansion. “Because shakers are a work-
horse product, buyers should strongly 
consider the length of  the warranty.” 

The third set of  criteria are “reproduc-
ibility” features such as digital display, 

timers, and alarms. Finally, consider 
the environment in which the shaker 
will be used—benchtop, fume hood, 
incubator, or cold room—and how it 
will be cleaned. “Purchasing a shaker 
that does not meet the standards of  
its intended operating environment 
will shorten its usable life and possibly 
void its warranty,” Mr. O’Connor says.

“Users want a controllable shaker 
that will provide the same or better 
results from one run to the next,” 
observes Eberbach’s Ralph Boehnke. 
“Our customers don’t ask for too 
many exotic features. The main 
thing they’re interested in is robust-
ness, a shaker that will run continu-
ously without problems.” Never-

theless, customer service “must be 
top-notch” since units do occasionally 
break down.

Angelo DePalma holds a Ph.D. in organic 
chemistry and has worked in the pharma-
ceutical industry. You can reach him at an-
gelo@adepalma.com.

For additional resources on biological shakers, including useFul articles and a list oF 
manuFacturers,  WWW.LAbMAnAGER.COM/SHAkERS

“Shakers are typically 
sold off-the-shelf with 
little customization.”

http://www.labmanager.com/shakers
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Chromatography data systems (CDSs) 
are software packages that perform two 
basic functions: They control the me-
chanical and electronic functions of  
analytical HPLC, GC, and capillary 
electrophoresis systems, and they per-
form data acquisition and processing.

Simple instrument control software 
traditionally supplied by the instru-
ment vendor operates in “worksta-
tion” mode, where all data is stored 
and massaged on a local computer. In 
some instances, one computer can run 
several instruments.

This has been the default configura-
tion for CDSs until fairly recently, 
notes Mark Harnois, director of  in-
formatics product management at 

Waters (Milford, MA). “Most chro-
matography data systems today are 
deployed in workstation mode.”

The business justification for CDSs is 

the ability to become more efficient by 
increasing instrument utilization and 
tracking usage status, says Christoph 
Nickel at Agilent’s Waldbronn, Ger-
many, site.

CDS packages store analytic infor-
mation such as chromatograms, peak 
analysis, areas under curves, calibra-
tion and calibration curves, user/usage 
information, and run times, while per-
forming advanced statistics, providing 
audit trails, and generating reports. All 
data systems must be compatible with 
the various detection method(s) and 
combinations that may include UV, 
visible, refractive index, electrochemi-
cal, flame ionization, photodiode ar-
ray, and mass spectrometry.

CDSs also store chromatographic 
methods, and some provide functions 
that speed method development. Us-
ers can define the complexity level for 

any analysis, from fully documented 
and validated runs for QC or batch 
release to quick runs for early-stage 
development work. 

The operative term here is “usability,” 
and its key components, says Mr. Nick-
el, are an intuitive interface and built-
in workflows. “The software should 
make complex tasks easy.” Agilent 
CDSs, for example, incorporate “intel-
ligent reporting”—a graphical, drag-
and-drop system for creating reports.

The connectivity 
option
Many modern CDSs both operate in 
workstation mode and interact with 

corporate networks at the lab-
oratory, site, or enterprise lev-
el. Waters’ Empower 3 soft-
ware, for example, operates as 
a fully stand-alone package, 
but its strength is its perfor-
mance on an enterprise-wide 
computing platform.

Networking CDSs has the usual 
benefits: Data is available across the 
network, providing access to collabo-
rators across the hall or around the 

coNTRoL 
SoFTwARE AND 
DATA REPoSIToRIES 
ImPRovE INSTRumENT 
uTILIzATIoN
by Angelo DePalma, Ph.D.

“The business justification for CDSs is the ability 
to become more efficient by increasing instrument 
utilization and tracking usage status.”
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world; data remains in one controlled 
location (plus a backup), so it’s easier 
to control; and methods are easier to 
transfer when every potential user 
works on the same IT platform.

CDSs with higher networking capa-
bility can communicate with other 
instruments and computers, supervi-
sory software, laboratory information 
systems, and electronic notebooks. 

“Companies may decide to enter net-
working through a small group, then 
across a department or facility,” says Mr. 
Harnois. But eventually, the need for a 
unified data platform becomes obvious.

Where older data systems employed 
a flat file database system, networked 
CDSs employ more advanced rela-
tional databases, which are much more 
suited to advanced IT platforms. Rela-
tional databases are superb at storing 
chromatographic data, generating re-
ports, and allowing sharing over net-
works. The cost for achieving this flex-
ibility is reflected not only in purchase 
price, but in software complexity.

Larger laboratories, particularly in 
regulated environments, tend to select 
networking options, whereas small op-
erations with two or three instruments 
still rely on what April DeAtley, prod-
uct planning manager for liquid chro-
matography at Perkin Elmer (Shelton, 
CT), calls “a single point of  access.”

To network or not to 
network?
According to Ms. DeAtley, companies 
deciding on chromatography control 
and data software need to consider 
the number of  instruments involved, 
workflow complexity, data control, 
and permissioning. Who gets to view 
and manipulate the data? Who will 
control certain reports? Do results af-

fect QA/QC or regulatory processes?

She notes that large nutraceutical 
manufacturers were recently required 
to comply with FDA manufacturing 
and purity regulations; eventually 
even smaller labs will follow suit. “So 
even with just four or five instruments, 
if  you need to document every analy-
sis fully, it may be worth considering 
going the client-server route.”

Many small labs are completely sat-
isfied with CDSs that operate exclu-
sively in workstation mode. But the 
drawbacks, even for some labs where 
networking might be overkill, are ap-
parent. Each workstation requires its 
own security, archiving, and updating, 
and users need to be retrained if  they 
switch from one vendor’s instrumen-
tation to another’s. 

“Having different data systems for ev-
ery instrument, or even for every GC 
or LC, would be a nightmare,” says 
Mr. Harnois.

Moreover, data harmonization would 
become a huge issue if  the company 
did decide to move everything to even 
a modest-sized network, or if  it dou-
bled or tripled its instrument base. 

Workstation-only software packages 
may save money up-front, but sub-
stantial reconfiguration likely will be 
needed if  the lab decides to connect 
all its instruments through a client-
server network. “You can’t just plug in-
struments into the new system. It will 
probably require a completely differ-
ent software package,” Ms. DeAtley 
tells Lab Manager Magazine.

One step chromatographers are ap-
parently unwilling to take at this 
juncture is to transfer all their data 
to the “cloud”—an off-site storage 
location. Although web-only or elec-
tronic notebooks have begun to catch 

on and appear to be successful, cloud 
computing has not yet emerged for 
CDSs. “It’s definitely something to 
consider,” says Ms. DeAtley, “but its 
drawback is security.”

complete 
interoperability?  
Not yet
An industry-wide trend toward con-
solidation has left fewer, larger com-
panies serving the software needs of  
chromatographers. At the same time, 
the need to harmonize instrument 
software to enterprise platforms has 
strengthened. These two factors have 
led to emerging standards that allow 
the connection of  major manufactur-
ers’ instruments with other vendors’ 
software packages. “It’s absolutely 
necessary for each data system sup-
plier to provide at least a generic in-
terface with documentation,” says 
Mr. Nickel. The systems are not quite 
plug-and-play—yet—but that is what 
large vendors are shooting for. “This is 
a long-term objective for Agilent, not 
just for instrument control but for data 
formats as well.”

Options exist even for smaller instru-
ment vendors. For those lacking the 
development bandwidth for such proj-
ects, Waters will refer them to third-
party software specialists.

Angelo DePalma holds a Ph.D. in organic 
chemistry and has worked in the pharma-
ceutical industry. You can reach him at an-
gelo@adepalma.com.
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From the perspective of  Shimadzu 
Scientific Instruments (Columbia, 
MD), gas chromatography sales close-
ly follow the ups and downs of  spe-
cific economic sectors related to en-
ergy and the environment. According 
to GC product manager Mark Taylor, 
the uptick in sales to government and 
government-funded research during 
2010—likely due to stimulus money 
trickling down—has abated. A fair 
portion of  that demand came from 
biofuels R&D.

Through early 2011, sales to the pet-
rochemical industry picked up, which 
Taylor attributes to the rise in energy 
prices. “With fuel so expensive, it be-
came economically viable to tap into 
energy sources that are more costly to 
reach or clean up,” Mr. Taylor tells Lab 
Manager Magazine. 

Although demand from this sector has 
slowed somewhat, interest in GC from 
the environmental sector remains vi-
brant. Greenhouse gas analysis driven 
by government regulations and pure 
academic research is on the rise. For 
the most part, instruments sold into 
this sector are turnkey, black-box sys-
tems, Mr. Taylor says. “They’re all 
fully ‘applicated,’” as are most GC 
systems sold today.

up in smoke
Now that medical marijuana is legal in 
about a dozen states, testing for mari-
juana potency is an up-and-coming 
application. Scott Bergeron, applica-
tions manager at Buck Scientific (Nor-
walk, CT), wryly observes that “for 
reasons you’d expect we see a lot of  
non-chromatographers undertaking 
that particular analysis.” Dispensaries 

are interested in the relative quantities 
of  THC and other cannabinoid con-
stituents in pot because their relative 
abundances affect the drug’s potency 
for relief  of  pain, nausea, or stress. 

Buck Scientific custom-builds every 
GC system it sells. Mr. Bergeron de-
scribes his firm’s products as “user-
friendly but not high-throughput,” and 
the instruments are not available di-
rectly from Buck with mass detectors.

One can construct a good argument 
for custom-building: Customers only 
pay for what they need, so prices are 

often lower than for off-the-shelf  sys-
tems. “It’s an à la carte sort of  deal,” 
Bergeron tells Lab Manager Magazine. 
“Customers can specify detectors and 
whether they require split or splitless 
injection, purge-trap capability, or au-
tosamplers. Some of  our purchasers 
have added mass detectors, but we do 
not service or support them.”

Custom-building works well because 
many GC purchasers are unsure 
of  the features they really need. 
Buck stocks several column oven 
types and system case sizes. But 
based on the application, any num-
ber of  injectors or detectors (or 
combinations of  detectors) might 
be appropriate. For example, labs 
analyzing fatty acid methyl esters 

require a split-splitless injector and a 
capillary column, whereas academic 
labs should select a conventional injec-
tor, Mr. Bergeron advises, “so students 
have a harder time messing them up.”

Two interesting and fairly recent trends 
in GC systems are “fast GC” and the 
use of  hydrogen as the carrier gas. 

Hydrogen is much less expensive than 
helium. It also has superior optimal 
linear velocity and produces a very 
low effective plate height, meaning 
more theoretical plates are available 
for a given column length. Because of  

STREAmLINING 
woRKFLowS 
wHILE ImPRovING 
AccESSIBILITy  
by Angelo DePalma, Ph.D.

“Interest in GC from the 
environmental sector 
remains vibrant.”
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its lower density relative to helium, 
hydrogen works extremely well with 
very narrow-bore columns. In one test 
run, Supelco, a subsidiary of  Sigma-
Aldrich (St. Louis, MO), has published 
data on separations with hydrogen on 
a 0.1 mm ID column that were impos-
sible with a helium mobile phase due 
to the high backpressures.

Fast GC provides benefits of  lower 
instrument and human resource costs, 
higher revenues for high-throughput 
testing or service labs, and more rapid 
method development. Perhaps best of  
all, these benefits accrue with no addi-
tional capital investment. Ultra-high-
performance liquid chromatography, 
by comparison, requires purchasing 
an instrument capable of  generating 
and withstanding high backpressures. 

Fast GC is achieved by shortening 
column length, ramping up tempera-
tures faster, and raising the carrier 
gas flow rate. The negative effects on 
resolution are countered by narrowing 
the column’s internal diameter, reduc-
ing the film thickness, and (a second 
trend) switching from helium to hy-
drogen carrier.

Not everyone is enamored with fast 
GC. According to Shimadzu’s Mark 
Taylor, methods involving rapid 
temperature-ramping in resistively 
heated columns are “not mainstream.” 

He notes that traditional fast GC is 
a high-pressure, high-gas-flow tech-
nique conducted in very narrow col-
umns with high split ratios. 

Very narrow-bore columns have very 
low volumes, and therefore low sam-
ple capacity. Trace compound analysis 
may be limited due to the quantity of  
sample that may be injected. The oth-
er challenge is the difficulty in trans-
ferring methods from conventional 
GC/column formats to fast GC. Busy 
analytical labs must weigh the benefits 
of  shorter analysis times vs. revalida-
tion of  methods already working per-
fectly with conventional GC.

Technological limits
Agilent Technologies (Santa Clara, 
CA) GC product manager Dave John-
son observes that top GC vendors 
have all introduced technologies for 
enhancing and simplifying workflows 
while improving productivity. 

Historically, advanced features were 
deployed for early-adopter expert 
users. But the vast majority of  GC 
users today lack the experience, and 
cannot devote the time, for hacking 
complex instrumentation. “To make 
these technologies more accessible 
to a broader user base, major vendors 
are offering factory-built, preconfig-

ured ‘analyzers and solutions,’” Mr. 
Johnson says, and this accessibility 
extends to sample preparation. 

Sample and standards preparation is 
time-consuming for any instrumental 
analysis, particularly for GC. Some 
industries, such as biofuels, require 
users to formulate calibration stan-
dards through complex processes 
that take hours. 

Agilent has recently published an 
application note (find it at http://
bit.ly/n3Mdue) describing a tech-
nique, enabled by an automated liq-
uid handling system, for derivatizing 
glycerol, monoglycerides, and di-
glycerides, and subsequently adding 
an internal standard to biodiesel sam-
ples. According to Mr. Johnson, this 
technique has evolved from a “fairly 
basic” liquid-handling exercise to a 
fully automated technique based on 
an Agilent liquid handler. 

“Customers are increasingly asking 
for help on the front end as well as 
with the instrument, methods, and de-
tectors,” Mr. Johnson adds.

Angelo DePalma holds a Ph.D. in organic 
chemistry and has worked in the pharma-
ceutical industry. You can reach him at an-
gelo@adepalma.com.

For additional resources on gc systems, including useFul articles and a list oF manuFacturers, 
visit  VISIT WWW.LAbMAnAGER.COM/GC
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Early in the evolution of  chromatog-
raphy-mass spectrometry, one could 
consider the two components as sep-
arate boxes requiring a good deal of  
engineering to link them together.

Today, providing the integration 
and interoperability demanded by 
GC-MS or LC-MS users is virtu-
ally impossible without designing 
both instruments with the other in 
mind—and in most cases together. 
“Customers today view GC-MS or 
LC-MS as a single solution,” says Dr. 
Steve Smith, senior director for mass 
spectrometry products at Waters 
(Milford, MA). 

Integration is the main reason for the 
virtual disappearance of  the special-
ist GC or MS supplier that produces 
chromatographs for someone else’s 
mass detector, and vice versa. The 
level of  component and software 
interoperability demanded by end 
users practically invalidates this busi-
ness model. 

Although chromatographs and mass 
detectors physically occupy differ-
ent boxes, their common boundary 
is blurring from the perspectives of  
hardware design and software con-
trol. “Today’s instrumentation fea-
tures system-level diagnostics, so 

you don’t have to worry if  one com-
ponent is smart enough to tell you 
what’s wrong. And this makes work-
flows more efficient,” Dr. Smith adds.

Terry Sheehan, GC-MS marketing man-
ager at Agilent, compares the purchasing 
experience to buying a car: “People want 
to pay for it and drive away.”

This is all great news for users. As 
the education and expertise levels of  
chromatographers wanes, their em-
ployers increasingly look for turnkey 
systems. That means developers must 
spend more time thinking of  the user 
experience and workflows. What in-
formation is being brought into the 
analysis at the front end, and where 
will the data go after it’s acquired? 
How will the system software handle 
two types of  output while controlling 
two different instruments? “It’s very 
tough to visualize complex workflows 
these days if  you’re only making one 
of  the boxes,” Dr. Smith says.

more options for Lc
LC has considerably more options 
than GC in terms of  mass detec-
tion. “Mass detectors for LC show a 
much wider diversity in capability 
than GC detectors in terms of  raw 
sensitivity and mass resolution,” Dr. 
Smith observes.

The basic options for GC include 
single quadrupoles, ion traps, and 
tandem quadrupoles. LC employs 
these MS modalities as well, but 
for each option there is significant 
stratification. For example, Waters 
offers three tandem quad detectors 
for GC, each with different per-

formance characteristics. LC enjoys 
other options as well, for example, 
time-of-flight (TOF) and quadrupole 
TOF (QTOF) detectors, which are 
rarely found on GC instruments. 

Lab Manager Magazine has recently 
completed a user survey for MS detec-
tors used with chromatography systems. 
Among the GC-MS respondents, 22% 
primarily used a single-quadrupole MS, 
16% used electron ionization (suitable 
for gases), and 8% used a quadrupole 
ion trap. Among LC respondents, quad-
rupole and ion trap were the most prev-
alent (17% and 10%, respectively), but 
TOF also weighed in at 10%.

STRucTuRAL 
IDENTITy FoR Lc, 
Gc SySTEmS  
by Angelo DePalma, Ph.D.

“Customers today 
view GC-MS or LC-MS 
as a single solution.”

http://www.labmanager.com


If you can touch it, 
you can break it
Both GC and MS have been around 
for a long time. “GC-MS is improv-
ing, but we’re not talking about quan-
tum leaps in sensitivity or detection 
limits any more,” says Agilent’s Terry 
Sheehan. “We’ve realized that for 
many applications, products from all 
the major vendors can satisfactorily 
do the job. The question is how well 
can they do it, how reliably, and what 
is the cost of  ownership?”

Agilent’s California and Delaware 
GC-MS development teams have 
been paying increasing attention to 
these issues, as well as how to increase 
productivity by enhancing workflow 
and reducing “cost per test.”

Buyers—and salespeople as well—
too often reflect 
on the list or sales 
price of  an instru-
ment, which Mr. 
Sheehan describes 
as “myopic.” Pur-
chasers, he says, 
should consider 
the larger picture 
that includes reliability and operating 
costs. “If  you expand your viewpoint 
regarding an instrument purchase 
to include cost of  ownership for ten 
years, the list price takes on a different 
position in the argument.”

He points first to Agilent’s ten-year 
“Value Promise” on GC-MS and LC-
MS instruments, which guarantees 
that the systems will remain in work-
ing order for ten years. If  not, the 
company will credit the residual value 

against the price of  a new instrument.

Design features promote value as 
well. MS detectors have become more 
compact and robust, but they are still 
complex, expensive instruments. “My 
philosophy is if  you can touch it, you 
can break it,” Mr. Sheehan jokes. “Ev-
ery time you have to open up an MS, 
you risk messing something up.” 

For example, conventional GC main-
tenance requires that users periodi-
cally bake high-boiling, non-eluting 
materials off  the column at a high 
temperature. When an MS detector 
is at the back end, all that junk winds 
up in the MS source. “You can’t simply 
disconnect because you can’t break the 
vacuum, and unlike an LC-MS, you 
can’t just turn a valve.” The answer is 
backflush, which reduces downtime 
and maintenance of  the MS detector 

by routing non-eluting materials away 
from the MS. Agilent has created a 
backflush software tool that facilitates 
setting up and executing regular back-
flush “without the need to be a GC 
guru,” says Mr. Sheehan.

Price vs. operating 
costs
Lowering cost of  ownership through 
higher throughput is another strategy 

for reducing the effective price of  an 
instrument. A workflow study con-
ducted by the U.S. Dept. of  Agricul-
ture compared the entire workflows, 
including sample prep, for GC-MS 
(single quad) vs. GC-MS/MS (triple 
quad) analysis of  trace residues. The 
tandem MS instrument costs twice as 
much as the single-quadrupole de-
tector, so on the basis of  sales price 
many organizations would not even 
consider the upgrade. 

But the triple-quad detector signifi-
cantly reduced the time and cost of  
sample preparation. Researchers con-
cluded that very busy laboratories 
could recoup the difference in cost 
in less than a year by purchasing the 
more expensive instrument.

Mr. Sheehan explains that “many lab-
oratories have two budgets—one for 

capital equipment 
and one for sup-
plies. As long as you 
keep them separate, 
you’ll never realize 
that you could se-
lect triple quad and 
thereby begin saving 
money on sample 

prep almost immediately.”

Angelo DePalma holds a Ph.D. in organic 
chemistry and has worked in the pharma-
ceutical industry. You can reach him at an-
gelo@adepalma.com.

PRoDucT FocuS: mASS SPEcTRomETRy DETEcToRS

For additional resources on mass spec detectors, including useFul articles and a list oF 
manuFacturers, visit  WWW.LAbMAnAGER.COM/MS

“As the education and expertise levels of 
chromatographers wanes, their employers 
increasingly look for turnkey systems.”
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Mature product lines such as pH meters 
are fundamentally limited in underly-
ing technology, so they evolve through 
adding features and functionality.

High-end pH meters often come with 
USB or Bluetooth communications 
and networking capability. Beckman 
Coulter (Brea, CA) has sold “Blue-
toothed” meters for two years. Along 
with the company’s SmartLogger soft-
ware, users can capture pH data in real 
time, “and it doesn’t need to be hard-
wired,” says support engineer Tom 
Dawkins. 

Companies are moving away from 
handwritten records, particularly with 
numeric data, for several reasons. Hu-
man error in copying multi-digit read-
outs is the most obvious. Increasingly, 

firms prefer to maintain data in repos-
itories from which it may be shared, 
referred to from outside the lab, and 
presented to auditors. Software can 

track readings, usage, user identity, 
calibration history, etc. Some pH soft-
ware packages, including SmartLog-
ger, comply with the U.S. Food and 
Drug Administration’s 21 CFR Part 
11 regulation on electronic records 
and signatures.

“The interesting thing about the 
pH marketplace is we have very so-
phisticated users and those who are 
just looking for a number,” says Mr. 
Dawkins. The first group is composed 
of  researchers who perform kinetics 
experiments and advanced titrations, 
while the latter are found on produc-
tion lines. “Having to serve both ends 
of  the market with similar products 
makes designing new meters quite 
challenging.”

Beckman’s pH 
meters can sep-
arately measure 
pH, dissolved 
oxygen, con-
ductivity, and 
(through ion-
selective elec-
trodes) various 
ionic species. 

Mr. Dawkins recognizes the “clamor” 
for multifunction meters that measure 
two or more parameters simultane-
ously, “but this adds complexity to the 

measurement, the probe, the meter, 
and the data.”

overcoming wear 
and tear
Electrode life is one of  the most con-
troversial issues in the total cost pic-
ture for pH meters. Probes are sub-
jected to chemical, mechanical, and 
temperature-related damage. “How 
long an electrode lasts depends on so 
many factors, including who is using 
it,” Mr. Dawkins says. “If  you don’t 
take care of  the electrode during and 
between measurements, it will go bad 
a lot faster than if  you follow the man-
ufacturer’s directions.” 

In some instances, the answer may be 
ruggedized electrodes, which respond 
more slowly than conventional de-
signs but are more resilient to every-
day use and abuse.

Another possibility is the use of  
maintenance-free pH electrodes suit-
able for pH measurements or titration. 
Metrohm’s (Riverview, FL) model 
uses a potassium chloride gel instead 
of  conventional liquid electrolyte and 
is suitable for both pH measurement 
and titration. 

“Users don’t have to worry about fill 
solutions or closing the electrolyte 

STRIvING 
TowARD GREATER 
FuNcTIoNALITy   
by Angelo DePalma, Ph.D.

“The interesting thing about the 
pH marketplace is we have very 
sophisticated users and those who 
are just looking for a number.”
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Convenient CONNECTIVITY & Extensive SECURITY
The New SevenCompact pH Meters from METTLER TOLEDO

www.mt.com/SevenCompact

Expect more from your pH meter. The SevenCompact pH meters have powerful connectivity possibilities 
which focus on ease of operation, from plug and play USB interfaces, to a useful magnetic stirrer. This 
new line of meters comes with a wealth of security functions to support you during all phases, including 
a package of GLP support functions.  

	 •	Calibrations	and	measurements	with	a	single	keypress 
	 •	uPlace™ electrode arm moves straight up and down 
	 •	 Large	color	display	and	intuitive	operation

To learn more visit us at www.mt.com/SevenCompact or call 1-800-METTLER.

The sunflower stays CONNECTED
to the sun by moving towards the light.

The thick spine leaves of the agave  
plant provide SECURITY

http://www.mt.com/sevencompact
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vent at the end of  the day,” explains 
George Porter III, titration prod-
uct manager. The gel self-indicates, 
by turning from opaque to clear or 
translucent, when its useful life is de-
pleted. Users must then replace the 
electrode, but Mr. Porter offers assur-
ance that “they are priced to be easily 
replaceable.”

Stretching the 
boundaries
Hanna Instruments (Woonsocket, RI) 
has become something of  a special-
ist for pH measurements in the food 
industry. Company president David 
Minsk explains that standard pH elec-
trodes are only reliable when used 
in dilute aqueous solutions, but most 
foods are complex, viscous mixtures. 
Hanna has developed a probe sporting 
a “conic” tip that allows it to penetrate 
thick sauces, even cheese. Another 
model employs a blade that clears the 
way for the probe to enter solid meat 
products. Several of  these designs use 
electrodes made of  viscolene, a non-
toxic material that does not leach into 
samples. “Unless you take samples, a 
standard electrode could theoretically 
leak silver chloride into your batch of  
ketchup,” says Mr. Minsk.

Food laboratories share a regulatory 
requirement with pharmaceutical 
R&D: data traceability and consis-
tency under GLP (Good Laboratory 
Practices). Hanna’s GLP-certified 
pH meters allow up to three-point 
calibration with five standard or three 
custom buffers, a calibration reminder, 

and storage/retrieval of  calibration 
history and performance.

“Top pH meters all have GLP fea-
tures,” Mr. Minsk says. “If  you’re a 
food or pharmaceutical lab, you want 
to be able to show an auditor verifiable 
proof  that your meter has been cali-
brated to specifications.”

Metrohm’s George Porter also notes 
that demand for high-end pH meters 
has picked up, particularly from phar-
maceutical firms. 

 

multifunction meters
Metrohm and Hanna Instruments 
have both noted increased demand for 
multiple functionality in pH meters: 
conductivity, alkalinity, and ion selec-
tivity in addition to pH. Hanna Instru-
ments has even bundled a pH meter 
with global positioning functionality, 
for automatically recording pH mea-
surements as a function of  location, 
say, on a large lake.

Titrations are frequently pH-based, so 
pH meters often serve in that capacity 
as well. “Having more functionality in 
a single form factor adds value,” says 
Mr. Minsk.

Users are particularly fond of  me-
ters with ion-selective electrodes. 
Newer models, Mr. Porter explains, 
respond rapidly—and comparably to 
individual stand-alone electrodes. In 
Metrohm’s calcium-specific electrode, 
the reference function is built in so 
the electrode is compact and connects 
via a single wire. “If  you’re using it 
in combination with other probes, it 

doesn’t take up a lot of  space in the 
measurement vessel.” Metrohm tar-
gets this ruggedized electrode to envi-
ronmental markets. 

Metrohm also manufactures a solid-
state electrode containing no liquid 
junctures, so drying out is never an 
issue. The “brain” is a sensor chip 
printed onto the electrode itself. Use-
ful life is “well over 1,000 measure-
ments,” Mr. Porter says. Operators 
simply swap out the chip, which is sig-
nificantly cheaper than replacing the 
entire electrode. “Because they’re only 
replacing the chip, customers will be 
much less prone to push the usable life 
of  the probe and much more likely to 
replace it when it’s time.”

“pH meters as instruments have come 
a long way since their invention in the 
1930s,” notes Beckman Coulter’s Tom 
Dawkins. “Today’s meters sport digital 
displays, data recording, and advanced 
user interfaces. But while electrodes 
and housings have become sophisti-
cated, it’s basically the same device on 
the inside as 80 years ago.”

Angelo DePalma holds a Ph.D. in organic 
chemistry and has worked in the pharma-
ceutical industry. You can reach him at an-
gelo@adepalma.com.

For additional resources on ph meters, including useFul articles and a list oF manuFacturers, visit 
VISIT WWW.LAbMAnAGER.COM/pH-METERS
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in today’s economic environment, cost 

reduction is a driving force in the lab, but 

research organizations should not forget 

the critical role lab equipment repair and 

preventive maintenance plays in generat-

ing high-quality results that get their 

products to market faster. Unfortunately, 

a fair number of labs underestimate the 

value of preventive maintenance.  in ad-

dition to savings, preventive maintenance 

programs provide greater productivity and 

operational efficiencies, reduce downtime 

caused by equipment failure, safeguard 

the lab’s good Laboratory Practices (gLP) 

and extend the life of an instrument.

A typical research organization works with 

over 100 different laboratory equipment 

providers and has key contracts in place 

for the most critical instruments, including 

high performance liquid chromatography 

(HPLC), gas chromatography (gC), ion 

chromatography (iC), mass spectroscopy 

(MS), centrifuges, plate readers, and ro-

botic liquid-handling systems. The different 

repair and maintenance services available 

to labs vary according to the company’s 

business priorities, the support of research-

ers and supporting business units, and the 

amount of internal resources allocated to 

lab equipment support.

ArE YoU in THE MArKET 
for LAb EqUipMEnT  
rEpAir AnD MAinTEnAncE?SUrvEY SAYS:

SuRvEy SAyS:

Over 60 percent of the respondents’ labs have a tracking system in place to keep track of lab equipment location, 
service history reliability, and other pertinent information about the instruments in their lab.

Yes, our department developed a tracking system which keeps track of maintenance and service issues for our instruments. 40%

No, we have no system in place and we are not planning to implement a system. 19%

Yes, a tracking system was developed by another department within our organization which keeps track of 
maintenance and service issues for instruments in the laboratory.

11%

No, we have no system in place but are starting the process to implement a system 11%

Yes, we have a commercial product that tracks the location, service, preventive maintenance, compliance, laboratory efficiency, etc. 7%

Yes, we have hired a multi-vendor service provider that tracks the location, service, preventive maintenance, 
compliance, laboratory efficiency, and much more.

2%

Don’t know 5%

Other 5%

Labs have several choices when it comes to maintaining equipment: In-house facility maintenance people, asset 
management companies, third-party service agencies, and original equipment manufacturer (OEM).  Each option 
comes with its values and benefits but also with its obstacles and costs.
Scientists often favor OEM’s contracts or a time-and-materials approach because they maintain the long-standing 
personal relationships that played a major role in their decision to procure a specific product in the first place. Man-
aging multiple contracts can be expensive and most labs that enter into an OEM contract usually focus on price 
with their OEMs rather than on performance, risk, and service-level efficiency opportunities that could benefit their 
business. In addition, each equipment provider has unique preventive maintenance and qualification protocols, 
response times, and service reports, thereby creating significant ongoing administrative challenges.
Labs can move away from contracts altogether and work with an OEM on a time-and-materials call-out basis, in 
which contracts are placed for scheduled preventive maintenance only. In this option, risk is passed to the lab.
A declining number of research organizations have their own laboratory equipment maintenance teams, whose activities range 
from contract management to financial reporting, or company-employed in-house engineering staff that perform maintenance 
in laboratories or workshops. It is becoming more challenging and costly to ensure in-house teams are sufficiently trained and 
that parts are available; as a result, labs that have in-house facility maintenance people are moving away from this model. 
Knowledge of lab equipment failure rates, downtime, and cost of ownership all would help research organizations make better 
risk assessments, but labs rarely find the resources to collate and manage such asset knowledge effectively. Hence, asset 
management maintenance models are growing.  Asset management companies cover everything in the lab. Labs are generally 
free to include or exclude different types of equipment, which will affect the price of their contract. Typically, the company will 
employ onsite technicians, providing the lab with the benefit of having in-house facility maintenance techs but will frequently 
use third-party contractors or manufacturers for more difficult lines of equipment. Terms of the contract and price varies and 
is based on the lab’s usage of the policy. The skill gap is a greater concern with newer, more complex equipment, where it is 
difficult for the asset management companies to keep abreast of the latest technology when they do not have access to the 
OEM training resources. For this reason, most laboratory managers take a very cautious approach to selecting this option.
 What respondents expect will happen to their maintenance models in the next three years: 

inCReASe DeCReASe STAy THe SAMe DOn’T knOW

Instrument manufacturer service contract 25% 7% 59% 9%

Instrument manufacturer time/material 21% 8% 56% 14%

Third-party contract 18% 8% 48% 26%

Third-party time/material 18% 8% 45% 28%

In-house service department 19% 6% 59% 16%

Self-service/individual departments 24% 6% 53% 17%

Multi-vendor service provider 13% 5% 48% 34%
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SuRvEy SAyS:

Top ten features/factors in selecting a maintenance 
model and service offerings/capabilities of instru-
ment service providers.

Availability of replacement parts 100%

Knowledgeable service agents 97%

Service costs 97%

Timely repairs 97%

Service contracts 93%

Telephone/Internet support 92%

System's ease of service capabilities 87%

Initial warranty 85%

Calibration services 80%

Regular software upgrades 80%

Sixty-eight percent of the respondents believe that 
management of lab instruments’ uptime and ser-
vice is adequate, while 23 percent (one out of five) 
believe that their lab’s management needs to pay 
more attention to service.

Management of instrument uptime and 
service is adequate

68%

Management of instrument uptime and 
service needs more attention

23%

Management of instrument uptime and 
service is more than what we need

7%

Don’t know 2%

Other (please specify): 1%

Respondents utilize the following services for the 
instruments in their lab:

Instrument repair when needed 75%

Routine instrument service scheduled according 
to time/date of service

68%

As needed depending upon the condition of  
the instrument

62%

Non-warranted instrument services 39%

Planned/scheduled according to the SOP 26%

Planned/scheduled according to usage/ 
number of analyses

12%

Other 2%

COMPLETED SURVEyS: 267
For more information on refractometers,  
visit www.labmanager.com/refractometers

Visit www.captair.com for more info or call 1-800-964-4434Visit www captair com for more in

Total protection is possible with Captair®
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nnfo or call 1-800-964-4434nfo or call 1-800-964-4434

CaptairFlex® 
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CaptairStore®

Filtering Storage Cabinet

if you breathe small quantities of ordinary chemicals every day
(Hydrochloric acid, acetone, acetonitrile, xylene, dichloromethane, tetrahydrofuran...)

Value and Innovation since 1968

Your health could be in danger

No HVAC Connection

Flexible / Mobile

Energy Saving
(Save up to $4,300/year)

Ready to use in minutes
(no tools required)

Inexpensive

Safety Certified

SEFA 9 AFNOR NFX 15-211ANSI Z9.5ASHRAE 110
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With the widespread adoption of liquid and gas chromatography instruments throughout laboratories, chromatography data systems (CDS) have followed 
suit, becoming one of the most popular software products in use within a lab. From single workstations to enterprise installations delivering multi-channel, 
multi-user client/server applications, CDS solutions provide the flexibility to fully integrate with laboratory information management systems (LiMS) and other 
enterprise-level data management systems, as well as the most relied upon laboratory instrumentation. 

improvements in CDS solutions have for the most part tracked advances in hardware. Today, all instruments ship with software packages that control 
instrumentation, acquire data, prepare reports, manipulate spectra and chromatograms, store methods, perform calibrations, and interface with lab- or 
organization-wide computer systems. 

As new developments in instrumentation continue, CDS solutions are becoming more versatile and less instrument-centric. Several software-only firms are establishing rela-
tionships with instrument vendors to develop drivers and controls for their instruments that operate within their software. As a result, as labs acquire LC and gC instruments 
from different vendors, more software systems are capable of controlling third-party instruments and improved communication between instruments and related software. 

Please visit http://www.labmanager.com/?articles.view/articleno/4862/ to view 
a webinar on choosing the right chromatography data system for your lab. COMPLETED SURVEyS: 244

ArE YoU in THE MArKET 
for A cHroMATogrApHY 
DATA SYSTEM?SUrvEY SAYS:

SuRvEy SAyS:



Supporting the most important factors in making a buy-
ing decision, respondents identify “migration of exist-
ing data” and “staff training” as the biggest challenges 
in purchasing a CDS solution. As vendors continue to 
address these challenges, the selection of the right 
system will get easier.
What is your biggest challenge in this CDS purchase?

Migration of existing data into the new system 22%

Staff adoption and training 22%

Determining the right system for our lab 21%

Investing in software that will become obsolete 10%

Demonstrating ROI to senior management 10%

Integration with other software programs in 
the lab

4%

Gaining user buy-in 3%

Other 7%

Many other emerging changes in the laboratory 
marketplace are having a major influence on CDS 
development from managing workflow for optimum 
performance and enable faster and more informed 
decision-making across the organization.
Respondents identified the following reasons for 
implementing a CDS solution in their lab. Twenty-
three percent selected “all of the above.”

Improve communication between instruments 
and related software

21%

Create an infrastructure for capturing, access-
ing and sharing experimental information

14%

Centralize data repositories 13%

Accelerate the documentation and reporting of 
experimentation

8%

Streamline regulatory compliance 7%

Create remote access of data from any location 7%

Enable scientists to collaborate effectively on 
multi-stage projects

4%

Workflow coordination across geographic and 
business boundaries

3%

All of the above 23%

Fifty-five percent of the respondents’ labs have up 
to ten users and 88 percent have up to ten locations 
with access to CDS.   

Users Locations

 1 – 10 55% 88%

 11 – 25 23% 8%

 26 – 50 12% 5%

 50+ 10% 0%

Chromatography data systems can be deployed in 
standalone, thin client, or enterprise client/server 
computing environments. Over 80 percent of the 
respondents have deployed either a stand-alone or 
client/server solution.

Stand-alone 47%

Client/server 37%

Web-based 9%

Thin client/server 5%

Other 1%

CDS solutions continue to adapt to the evolving demographic 
of laboratory personnel, from specialist to generalist. Based 
on a recent survey on job satisfaction, lab professionals have 
told Lab Manager Magazine there is a shift from users who 
were chromatographers and analytical chemists to a new group 
composed of process managers, quality managers, statisticians, 
biologists, and so on. This may explain why the three most 
important features/factors that influence the buying decision are 
“service and support”; “ease of use” and “versatility.” While 
achieving this level of user-friendliness, CDS vendors must cope 
with the ever increasing intricacy of the analysis, particularly 
those supporting regulated industries or law enforcement 
and involve the use of multiple columns and detectors, which 
generate outputs in multiple dimensions. 
respondents identify emerging influences in their buying 
decision that may suggest what effect they will play on 
future cds development.

top ten features / factors in the buying decision: 
Service and Support 98%

Ease of use 96%

Versatility 96%

Price 92%

Seamless communication between different 
instruments and software

88%

Incorporate high speed chromatography systems 
calculations

87%

Complete scalability from one to multi-
instruments and remote access for all labs

83%

Customization 81%

Remote access of data from any location 69%

Web-based access 51%
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gas chromatography (gC) was at one time com-
monly called “gLC,” where the “L” stands for liquid. 
inside gC columns are particles of a ceramic or inert 
material coated with an extremely viscous liquid 
stationary phase that interacts with the analyte. 
by contrast, HPLC stationary phases are bonded 
to the base material. gC is a common technique 
used in analytical chemistry for separating and 
analyzing compounds that can be vaporized without 
decomposition. gC is typically used for separating 
the different components of a mixture, improving 
the purity of a particular substance, or identifying a 
particular compound.  gC makes it possible to sepa-
rate the volatile components of a very small sample 
and to determine the amount of each component 
present. The essentials required for the method are 
an injection port through which samples are loaded, 
a “column” on which the components are separated, 
a regulated flow of a carrier gas which carries the 
sample through the instrument, a detector, and a 
data processor. in gas chromatography, the tem-
perature of the injection port, column, and detector 
are controlled by thermostatted heaters.  

For more information on gas chromatography systems,  
visit www.labmanager.com/GC COMPLETED SURVEyS: 223

ArE YoU in THE MArKET for 
A gAS cHroMATogrApHY 
SYSTEM?SUrvEY SAYS:

SuRvEy SAyS:



For the service and repair of their GC instrument, 45 
percent of the respondents use instrument manufactur-
ers either as a service contract or time and material.

Instrument manufacturer service contract 23%

Instrument manufacturer time/material 22%

Our department 20%

In-house service department 12%

Third-party contract 10%

Third-party time/material 8%

Multi-vendor service provider 4%

Other 1%

In gas chromatography, the mobile phase is a carrier 
gas, usually an inert gas such as helium or an unreac-
tive gas such as nitrogen. The gaseous compounds being 
analyzed interact with the walls of the column, which 
is coated with different stationary phases. This causes 
each compound to elute at a different time, known as the 
retention time of the compound. The comparison of reten-
tion times is what gives GC its analytical usefulness. The 
most widely used gas selected by the respondents is he-
lium and cylinders (standard – 46 percent and portable 
– 19 percent) are the number source for delivery. 
Different types of gases respondents use:

Helium 23%

Hydrogen 19%

Nitrogen 17%

Air, industrial 9%

Zero air gas (<1 ppm hydrocarbons) 9%

Argon 7%

Oxygen 5%

Other 9%

Around the mid-1980s, column chromatography began to 
give way to capillary column GC, in which the liquid phase 
is coated onto the inner walls of a thin capillary tube that 
can be anywhere from 15 to 100 meters long, and wound 
into a coil. Capillary column chromatography represented 
a significant advance in the field and greatly improved the 
ability of columns to separate the multiple components 
found in complex drug and arson samples. However, a 
few applications still require packed columns. 
The most common problems respondents encounter 
with their gC columns are “short column life” and 
“interactions with sample or solvent.”  Problems re-
spondents encounter with gC columns:

Short column lifetime 23%

Interactions with sample or solvent 22%

Low reproducibility after changing columns/batches 18%

Low repeatability 11%

Lack of support from vendor 11%

Poor documentation 7%

Pressure increase 6%

Other 3%

Many GC systems are available as basic units that can ac-
commodate different detectors and different sample injectors. 
This allows users to customize the GC system according to 
their own particular needs, providing full flexibility. If you 
are in the market for a new GC system, vendors recom-
mend that you should first choose a base system, then a 
detector type and, finally, a method of sample introduction. 
The base system is the fundamental part of the modular GC 
unit, accommodating the GC column and basic hardware. 
GC detectors have been evolving rapidly to provide greater 
sensitivity. Flame ionization detectors (FIDs) have been the 
most widely used, as they detect any molecule containing 
carbon. Numerous other detector types have been introduced 
over the years, but the most interesting is the mass detec-
tor, which is essentially a miniaturized mass spectrometer. 
Mass detectors provide unequivocal identification of peaks 
emerging from the chromatograph based on the molecules’ 
molecular weights and fragmentation patterns. Other detec-
tors are sensitive only to specific types of substances, or work 
well only in narrower ranges of concentrations

Flame ionization (FID) 31%

Mass spectrometer 25%

Thermal conductivity (TCD) 15%

Electron capture (ECD) 11%

Nitrogen-phosphorus 5%

Flame photometric (FPD) 5%

Photo-ionization (PID) 5%

Hall electrolytic conductivity 2%

Other 2%

Although many of the chromatographic instrumental 
techniques have matured and automation is common-
place, sample preparation is still considered to be slow, 
labor-intensive, and even a bottleneck in laboratory pro-
cesses.  Some high-throughput laboratories take advan-
tage of the latest autosampling technology to process 
hundreds and sometimes thousands of samples a day.
Related gas chromatograph components respon-
dents are using in their lab:

Autosampler 24%

Data system 24%

Regulators, valves, fittings 22%

Headspace sampler 11%

Purge & trap 10%

Gas generator 8%

top ten features / factors that are important to respondents 
in the decision-making process for a new gc system:

Accuracy 96%

Availability of supplies and accessories 83%

Ease of maintenance 85%

Easy transfer of methods 84%

Price 85%

Quality of data 92%

Resolution 85%

Ruggedness and reliability 87%

Sensitivity 89%

Service and support 90%
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ovERHEAD STIRRERS 
Depending on scale and viscosity by Rachel muenz
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m Caframo high torque overhead bench-top stirrers are designed 

and engineered to meet the continuous demands of high volume, 
high viscosity mixing. A unique two-speed transmission provides 
incredible power. Caframo’s brushless DC motors and rugged metal 
housings are durable, dependable, and maintenance-free. Products 
are made in Canada, always in stock, and shipped worldwide.

•	 Three models offer speed ranges from 12-6000 rpm 
•	 Mix viscosities up to 90,000 cps (max torque 565 N-cm)
•	 Digital display of speed (rpm) or torque (N-cm)
•	 Through shaft, chuck guard, and overload protection
•	 Built to industrial equipment safety standards (IEC1010)

Caframo HigH Torque BDC SerieS
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m Eberbach’s Model 7225 Con-Torque Stirrer is suitable for 

continuous duty stirring of highly viscous materials. A 1/9 hp mo-
tor and gear drive produces 196 oz-in of continuous torque which 
drives the hollow spindle through a speed range of 0 to 700 rpm. 

•	 Tool-less manual chuck
•	 Hollow spindle for easy shaft adjustment
•	 Numerous accessories such as stirring shafts, propellers, 

blades, clamps, and supports available for Eberbach stirrers, 
including the Model 7225

EbErbach ModEl 7225 con-TorquE STirrEr
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The MSP Series is designed for optimum usability, strongest 
efficiency in its class, and has an advanced safety system for 
protecting the user and laboratory environment. This digital 
overhead stirrer features smooth start up and speed-down 
functions which prevent spills and splashing and is controlled with 
a microprocessor.

•	 Compact and slim head design
•	 PID feedback control system controls and maintains constant 

motor speed under conditions of changing viscosity
•	 Powerful torque means easy use with high viscosity samples
•	 Convenient emergency stop

Jeio Tech MSP DigiTal SerieS 

c ommon in both industrial and academic labo-
ratories, mixing is an important part of  many 
tasks. Deciding which type of  stirrer, magnetic or 
overhead, is best for you depends on the viscosity 

and scale of  the substance you’re stirring. Overhead stirrers 
– the best fit for high-viscosity applications – are made up 
of  a stirring fixture or panel, a controller, drive shaft, and a 
drive mechanism or motor. There are a variety of  overhead 
stirrer configurations as well as analog and digital options. To 
choose the right overhead stirrer and accessories for your lab, 
it’s always a good idea to get help from your vendor. 
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Providing an alternative to the Atlas Scorpion Overhead 
Stirrer, this adaptor enables additional user flexibility through the 
incorporation of third-party instrumentation. As a new addition 
to the Atlas range, the high torque stirrer adaptor enables 
effective mixing, homogenizing and re-circulating of high viscosity 
substances with torque feedback.

•	 Stirrer can reach speeds up to 1000 rpm when combined with adaptor
•	 Can reach a maximum peak overload torque of 40 Newton centimeters 

(Ncm) or a continuous torque of 20 Ncm with feedback
•	 Controlled via the front panel of the stirrer or by the Atlas Software and 

Atlas Port
•	 Consists of support rods, a factory-fitted quick adaptor and a support post

SyrriS AtlAS PotASSium with heidolPh Stirrer And AdAPtor

ApplicAtions 
•	 Tissue	grinding	to	cre-

ate	low	and	high	dose	
medications

•	 Waste	water	purification

•	 Inks,	coatings,	glues	and	
adhesives

•	 Plastics,	polymers,	
urethane

•	 Media	prep

•	 Food	and	beverage	
production

• Media Prep

• Cell Dispersions

• Oil Phase Emulsions

• Suspensions

• Tissue Grinding

• Formulations

Stirrers that Drive Results

www.caframo.com
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Mixing solutions is one of the most common laboratory tasks. 

Magnetic stirrers are a popular type of laboratory stirrer that use a rotating magnetic field to cause a stirrer bar to rotate within the solution. These stirrers are often 
combined with a hotplate and are ideal for small volumes of non-viscous liquids and for situations in which a reaction must take place in a closed vessel or system. 
The overhead stirrer, however, is more suitable for larger volumes and more viscous solutions, but can be less convenient and more time-consuming to set up.

Lab shakers are available in two different mixing actions: orbital and reciprocal and are primarily used for culturing organisms in shake flasks or test tubes, 
and can also be used for mixing liquids. Shakers range from small to mid-size bench top models, larger-capacity console (floor standing) models, or space-
saving stackable models.  Heavier loads may also require a heavy-duty drive mechanism such as a triple-eccentric drive vs. a lighter-duty single-eccentric 
drive.  Samples in a lab shaker can be agitated via a linear motion or by an orbital motion to create a vortex in the solution. The principal application of 
shakers is for growing yeast, bacteria, or mammalian cells in specialized containers known as shaker bottles. 

For more information on Shakers and Stirrers,  
visit www.labmanager.com/shakers-stirrers COMPLETED SURVEyS: 264

ArE YoU in THE MArKET 
for LAb SHAKErS AnD 
STirrErS?SUrvEY SAYS:

SuRvEy SAyS:



Components respondents are using or planning to 
purchase with their lab shaker and stirrers:

currently Using

Microtube adaptor 22%

Stirring paddles 26%

Plate adaptor 19%

Stirring propellers 32%

Flask attachments 18%

Holding clamps 36%

Different types of lab shakers and stirrers respon-
dents are using or planning to purchase for their lab:

currently 
Using

planning to 
purchase

Rocking shaker 93% 7%

Magnetic stirrers (scale) 95% 5%

Vortex shaker 92% 8%

Hotplate stirrers 90% 10%

Vibrating shaker 88% 12%

Overhead stirrers (economic) 89% 11%

Orbital shaker 88% 12%

Magnetic stirrers (digital) 87% 13%

Biological shaker 87% 13%

Overhead stirrers (analogy) 87% 13%

Incubator shaker 87% 13%

Overhead stirrer (digital) 87% 13%

Reciprocal shaker 86% 14%

Magnetic stirrers (multi positions) 82% 18%

Nutating shaker 82% 18%

There are many different factors to consider when making a lab shaker or stirrer purchase: is the equipment going to be 
used to grow cultures or to mix chemicals and liquids? Is temperature control needed and, if so, do you need incubation only 
or refrigeration as well? Do you need digital controls to ensure precise and reproducible results, or will analog controls do?  
The technology in lab shakers and stirrers continues to advance at a fast rate. The future for lab shakers and stirrers 
is likely to involve the development of instruments that offer alternative mixing actions for more thorough and 
efficient mixing, possibly mimicking further the action of the human wrist. Other innovations are likely to include 
instruments capable of mixing more samples simultaneously and greater integration with other lab processes, al-
lowing for more automation in the laboratory and less human intervention.  A number of automated methods for 
mixing have been devised, all of which remove this burden from the operator by offering a sustained and controlled 
stirring action for indefinite periods of time.  
Choosing a shaker comes down to such features as heating/cooling capability, capacity, shaking speed, orbital vs. 
reciprocating motion, ease of use, programmability, heating capability, and footprint. With research budgets tight 
and lab space even tighter, groups or departments are increasingly sharing shakers. Fourteen percent of respondents 
choose models that they are able to stack and keep them in a shared equipment room. 
Customers also value ease of use—the ability to utilize shakers fully, out of the box, with labware of any shape and size.
The choice of overhead or magnetic stirring to achieve uniform mixing is relatively straightforward, based on scale 
and viscosity of the medium being stirred.  Overhead stirrers are used when sample viscosity and/or size are issues, 
or when there exists a concern for significant changes in viscosity.

Lab Stirrer Lab Shaker

Durability of product 92% Durability/rugged design 92%

Low maintenance – easy to use and clean 85% Simple operation – easy to program and monitor 89%

Simple operation – easy to program and monitor 81% Low maintenance/easy to clean 87%

Compact design 75% Shaking speed 86%

Safety features 70% Compact design 71%

Minimal vibration 67% Low noise – quiet 66%

Price 63% Electronic speed controls 65%

Warranty 57% Warranty 63%

Temperature controls 54% Heating/cooling capability 59%

Energy efficient/low operating cost 49% Orbital vs. reciprocating motion 51%

Service and support 48% Wide range of accessories 48%

Wide range of accessories 42% Programmable controls 47%

Stackable up to three units 18% Nutating shaker 82%
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 Compact benchtop

 Large-capacity  
consoles

 Space-saving stackable

Shakers

Eppendorf is  
your source for  
New Brunswick  

products

www.eppendorf.com • Email: info@eppendorf.com

In the U.S.: Eppendorf North America, Inc. 800-645-3050 • In Canada: Eppendorf Canada Ltd. 800-263-8715

New Brunswick’s world renowned products, 
including Innova®, I-Series, and Excella® shakers,  
are now sold through Eppendorf North America, in 
the US and Canada.

New Brunswick shakers are offered in a wide range 
of models, sizes and price points to fit virtually any 
application and budget. Whether you place your shaker 
on top of the bench, under the bench, on the floor or 
stacked three high; each of our shakers provide the right 
flexibility and capacity to meet your application needs. 

Dependable New Brunswick shakers for  virtually  
any application:
 Compact benchtop shakers, large-capacity consoles, 

and space-saving stackable models
 Open-air models or temperature-controlled shakers to 

60 ̊C or 80 ̊C; many with refrigeration
 High-temperature water bath shakers to 100 ̊C
  Interchangeable platforms accommodate a wide variety 

of flask clamps, test tube and microplate racks

For more information  
visit www.eppendorfna.com/nbs

We make it…you shake it!
New Brunswick Shakers

067.A1.0101.A.US-LMG.indd   1 10/3/11   2:09 PM

http://www.eppendorfna.com/nbs


designing an eco-FriendLy Laboratory 
by tanuja Koppal, Ph.d.

Q: Can you give us some details about 
the Smart Lab program developed and 

implemented at UCI?

A: We have taken all the different pilot 
projects that we’ve done over the years 

and rolled them into one retrofit program called 
Smart Labs. Smart Labs is centralized demand 
control ventilation (CDCV), exhaust stack 
velocity reduction, energy efficient lighting, 
active and passive daylighting, and all other 
retrofits found in our Smart Lab Energy Retrofit 
Guide. We looked at each system individually, 
sequenced the retrofits for the best possible 
energy savings and payback, and then put 
them into one program, and that’s Smart Labs.

Q: Can you tell us about your team and 
how it goes about planning, designing, 

and implementing projects across campus?

A: The university has what we call the 
Energy Team, which is made up of the 

campus engineer, the campus energy manager 
(that’s me), some project managers who run 
the construction projects, the director of project 
services, and the associate vice chancellor. 
We meet weekly to look at where we are, 
where we need to get to, what projects are 
under way, what projects are in planning, the 
budgetary issues, and such. Once a project gets 
an initial scope and budget, it gets assigned 
to a project manager, who takes the lead and 
starts the initial talks. If the retrofit involves 
one of our major lab buildings, the project 
manager outlines the impact that we think the 
building is going to sustain while we’re doing 
the construction and gets initial feedback from 
the lab and facilities manager. While we are 
doing the design work with our engineers or 
with the architectural firms, we’re already 
aware of how the researchers in the labs feel 
and what kind of interruptions they can sustain 
with minimal impact to their research. 

Q: Why is there this sudden need to 
attain energy efficiency, and how has 

technology impacted what you can accomplish 
to achieve those efficiencies? 

A: Obviously the cost of energy has gone 
up and is now becoming more and 

more significant. When you look at the future 
and try to make the lab more eco-friendly 
and economical to operate, you start to look 
at each individual system. We take a look at 
the lab efficiency cycle, do some monitoring to 

figure out how the energy is used, and identify 
two or three opportunities to implement some 
changes. It can be something very simple, such 
as raising the blinds to bring in more daylight 
or using perforated window treatments or 
applying a daylight control to the lighting. Then 
we do some more monitoring to see how the 
outcome compares to past results and whether 
there is something else we can do to make 
it better. Technology has certainly improved, 
bringing down the costs of controls and sensors 
and making them more capable. A system like 
the CDCV did not exist 10 or 15 years ago. 
Similarly the building and environmental codes 
have changed too. In the past, the solution to 
pollution was dilution. Instead of doing point 
source controls and making sure that the labs 
are safe, they just diluted their way out of it. 
So now we are going back and making the 
savings adjustments and the retrofits.

Q: What’s the most challenging aspect of 
your job? 

A: The most challenging aspect of my 
job is this: After you do these retrofits 

and have all this equipment installed, you 
have a huge flow of data coming in. The 
amount of data is overwhelming. Taking that 
data, breaking it down, and coming up with 
action items—whether it’s a retrofit project 
or a behavioral change or something that is 
just designed or operated that way—can be 
very daunting. The challenge is really trying to 

Matthew Gudorf, campus energy manager 
with the Facilities Management group at 
University of California, Irvine, (UCI) talks 
to Tanuja Koppal, Ph.D., contributing editor 
at Lab Manager Magazine, about the Smart 
Labs program developed at UCI, which 
aims to reduce overall energy consumption 
by 50 percent. Smart Labs has been 
implemented across various research and 
teaching buildings at UCI, as both retrofits 
and new construction, and it has resulted in 
significant energy and emissions savings.

‹‹ ExPERT: matthew Gudorf

ASK THE ExPERT

asK tHe eXPert
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pick out those key actionable pieces and then 
effecting the change on them.

Q: Is heat the biggest concern from an 
energy perspective?  

A: Whenever you have all this equipment 
in laboratories that produces heat, it’s 

going to drive your cooling demand. If your 
cooling demand is high, you’re going to have 
more air changes per hour. So you have to deal 
with the heat-generating equipment in your 
laboratory, and that can be anything from an 
ultra-low-temperature freezer to an autoclave 
to the general lighting load in the room. Just as 
we talk about point source control of dangerous 
chemicals, we want to have point source 
control of heat generation in the laboratory to 
reduce those air change rates that allow you to 
save energy. 

Q: Are you looking into any alternative 
green sources of energy? 

A: We have on campus 895 Kw of solar 
power installed and another 136 Kw 

under construction. With a combustion turbine 
that’s 13.5 megawatts and a steam turbine 
that’s 6 megawatts, we have 19.5 megawatts 
of self-generation capability at UCI, which is 
natural-gas powered. We haven’t currently 

gone down that path because it’s just cost 
prohibitive. But of course, that will be another 
green opportunity for us sometime in the 
future, as more biogas becomes available and 
the price comes down or the price of burning 
natural gas goes up. 

Q: Are there any obvious gaps in 
technology or know-how that make 

you feel limited in what you can do? 

A: Every system has its next generation, 
and we’re always waiting on 

technology to kind of catch up. When you look 
at the lighting side, obviously light-emitting 
diode (LED) is where we’re going to go. But 
it hasn’t gotten to the point where it makes 
economic sense to do it. So there’s going to be 
a breakthrough. It’s going to come, but it’s not 
there yet. Lab equipment, I think, falls pretty 
far behind. There are so many different pieces 
of lab equipment, and a lot of it is legacy 
equipment, probably from the ’60s, ’70s, and 
’80s, without the technological improvement 
to make it energy-efficient. We’ve gone in and 
taken a really hard look, and we’ve done as 
many retrofits as we can to make our buildings 
efficient. The next step is trying to get that plug 
load down, trying to reduce that equipment 

load within the building. So obviously we’re 
looking for technology improvements there. 

Q: What are you most excited about in 
this field?

A: I guess I’m most excited about the 
way that UCI has come up with this lab 

retrofit program. It’s the fact that we’re really 
driven to conduct pilot projects on campus, and 
then, once the proof-of-concept is out there, 
that we can balance safety with energy savings 
and then go out and start retrofitting our labs 
campus-wide. Then we get the opportunity to 
go out and try to show people we’re willing 
to take the risk, we’re willing to be that pilot 
project, we’re willing to try the new technology. 
We get to share our results. So that’s what’s 
really interesting—trying to push those new 
technologies out to the consumer market and 
trying to get more acceptance. If you want to 
make an environmental change, you can’t just 
do it on one campus, in one building, in one 
location. You have to be able to go out there 
and spread the word and get people to buy into 
the concept and take it forward. 

ASK THE ExPERT

Matthew Gudorf is the campus energy manager at University of California, Irvine, and a LEED Accredited Professional 
with 12 years of infrastructure project management experience. A graduate of The Ohio State University with a degree in 
electrical engineering and an emphasis on high-voltage systems, he has worked for Dayton Power and Light in transmission 
and distribution; with American Electric Power as a member of the ultra-high-voltage sub-station design team; and with the 
Southern California Pipeline, managing wet utility projects throughout Southern California. He has focused his efforts at UCI 
on energy efficiency upgrades, utility and infrastructure retrofits, and project development.

http://www.drierite.com
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instrumentation laboratories in 
the University of  Rochester (UR) 
Department of  Chemistry play a 

key role in both academic research 
and education. Besides instruments 
belonging to each professor’s research 
group, the department also maintains 
a large group of  instruments devoted 
to the research needs of  faculty 
members and researchers as well as 
for educating students taking various 
chemistry department courses.

The Instrumentation Laboratory 
is housed in the University’s 
massive Hutchison Hall, home to 
the Department of  Biology and 

the Department of  Earth and 
Environmental Sciences as well as 
the Department of  Chemistry. The 
instrumentation specialists in charge 
of  the individual laboratories schedule 
usage time on the instruments and 
train students and postdoctoral 
researchers in their operation. They 
also maintain the instruments in top 
operating condition. All are long-
time university employees.

Terry O’Connell is the Director 
of  Chemical Operations. With 
29 years of  experience with the 
Chemistry Department, O’Connell 

is responsible for new instrument 
installation and building renovations 
to accommodate new instruments. 
During the 2009-2010 academic 
year, the Department of  Chemistry 
acquired and installed over $2 million 
worth of  research instrumentation. 
This includes a Bruker EMS-Plus 
electron paramagnetic resonance 
(EPR) spectrometer, a Thermo 
Scientific LTQ Velos ion trap liquid 
chromatograph/mass spectrometer, 
a Bruker Fourier transform mass 
spectrometer (FTMS), a PerkinElmer 
2400 Series II HNS/O elemental 
analyzer and a Bruker Autoflex III 
MALDI-TOF mass spectrometer.

O’Connell works closely with 
Senior Lab Engineer Pete Serrino 

PersPective on: an acadeMic researcH Lab

instrumentation 
laB plays key role 
in tHe university 
of rocHester’s 
mission
by John k. Borchardt

PersPective on: an acadeMic researcH Lab

“The X-ray crystallography laboratory analyzes an 
average of one new research sample daily.”

Bill Brennessel, X-Ray crystallographer 
and scientist.

http://www.labmanager.com


and Research Scientist Ray Teng. 
Teng has worked at UR since 1987 
in the Department of  Physics and 
Astronomy, the Nuclear Structure 
Research Laboratory, and the 
Department of  Earth Science and 
Environmental Sciences. In 1987 he 
joined the Department of  Chemistry 
as Research/Facility Coordinator.

X-ray crystallography and 
elemental analysis
Bill Brennessel is in charge of  the 
management and operations of  the 
X-ray crystallography and combustion 
elemental analysis facilities. These 
instruments are used in the determination 
of  the chemical structure of  solid 
samples. X-ray crystallography enables 
researchers to determine the structure of  
a single crystal of  a sample, delineating 
the identity and spatial arrangement of  
the atoms in a crystal. 

Typically only a few crystals are 
required to find an acceptable crystal 
specimen. More crystals are better 
and larger crystals are preferred. 
Brennessel accepts crystals either dry 
or still wet in the mother liquor used 

to perform the sample crystallization.

Absolute stereochemical configuration 
can be determined for compounds 
containing at least one heavy atom (silicon 
or heavier). Relative stereochemistry can 
be determined for light atom structures. 
Absolute stereochemical configuration 
can then be assigned from a known 
stereochemical center.

Air-sensitive samples are prepared 
under a nitrogen atmosphere. 
Experiments are run on a Bruker-
AXS SMART Platform diffractometer 
equipped with an APEX II CCD 
detector. An X-ray tube (50 kilovolts and 
30 milliamperes) delivers molybdenum 
radiation to the crystal sample. The 
standard test temperature of  100˚ 
K is maintained using a Kryoflex 
low-temperature device. Operating 
temperature range is 90˚K to 300˚K. 
Samples are examined using a 
polarizing microscope. 

Data manipulation and structural solution 
and refinement are performed with the 
SHELXTL package from Bruker-AXS.

Typically, data collection requires 
8 to 24 hours and is controlled by 
Bruker-AXS’s APEX2 software

PersPective on: an acadeMic researcH Lab

(left to right) Ray Teng, Research/Fa-
cilities Coordinator, discusses operation of  
a Bruker mass spectrometer with two UR 
postdoctoral researchers, P.M. Gurubasa-
varaj and Aydin Kavara.
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package. The X-ray crystallography 
laboratory analyzes an average of  
one new research sample daily. 

The submitter receives a full report 
in PDF format by e-mail plus a 
crystallographic information file 
(CIF). The CIF is suitable for journal 
submission while the PDF file 
contains experimental data, ORTEP 
diagrams, bond lengths and angles.

UR research groups pay a fee of  $200 
per sample. Researchers from other 
universities pay $250 per sample. The 
industrial researchers’ fee is $500.

Graduate students learn the 
theory and operation of  the X-ray 
crystallography instrument as part 
of  a graduate-level chemistry course, 
Chemistry 416. Students who take 
this course are considered officially 
trained users of  the instrument and 
can study their own research samples. 

In addition, as part of  the undergraduate 
Chemistry 234 Advanced Laboratory 
Techniques course, Brennessel 
provides students with hands-on 
training on the instrument. This 
laboratory course provides experience 
with analytical methods including 
infrared and ultraviolet-visible 
spectroscopy, nuclear magnetic 
resonance spectroscopy, magnetic 
susceptibility, X-ray crystallography, 
differential scanning calorimetry, and 
methods of  handling air-sensitive 
compounds under inert atmospheres.

Combustion elemental analysis 
involves burning a solid sample to 
produce carbon dioxide, hydrogen 
and nitrogen. Measuring the amounts 
of  these gases produced enables 
researchers to determine the absolute 
percentages of  carbon, hydrogen and 
nitrogen in the sample.

Center for Enabling new 
Technologies Through Catalysis
The Center for Enabling New 
Technologies Through Catalysis 
(CENTC) is a National Science 
Foundation Phase II Center for 
Chemical Innovation. CENTC 
brings together researchers from 12 
universities across North America 
and a U.S. national laboratory with 
the primary purpose of  assisting 
research on development of  more 
cost-effective and environmentally 
friendly methods to manufacture 
chemicals and fuels from a variety 
of  feedstocks. The major focus is 
on catalysis. Effective catalysts can 
reduce the amount of  energy needed 
to perform chemical conversions. 
Catalysts can also enable the use of  
less-expensive and nontoxic starting 
materials while generating less waste 
per pound of  product formed. 

CENTC has established an elemental 
analysis facility at UR. The facility 
consists of  three main units, a 
PerkinElmer 2400 Series II analyzer 
for micro-scale elemental analyses 
and a PerkinElmer Model AD-6 
Autobalance. Air-sensitive materials 
are prepared in a dedicated VAC 
Atmosphere glovebox loaded with Ar 
(argon) gas. Solid and liquid samples 
are crimp-sealed in special tin capsules 
and aluminum capsules, respectively.

To improve accuracy, precision and 
consistency of  the analyses, Brennessel 
is the only person authorized to 

operate the UR equipment. Helium 
(99.998%) is used as the carrier gas 
for the analyses. Accuracy is 0.3% and 
precision is 0.2% per element.

A calibration standard of  known 
composition is used to determine 
the correct signal:microgram ratio 
for each element. It is run as an 
actual sample before and after all 
other sample runs. To maintain the 
calibration, the calibration standard 
is also run at regular intervals during 
a long series of  samples. 

Industrial laboratories can become 
affiliates of  the CENTC program. 
This provides them with early 
access to CENTC research results. 
Possibilities include sponsored 
research by the industrial affiliates 
or technology licensing. Among the 
14 industrial affiliates nationwide are 
three oil companies, ExxonMobil, 
Chevron and BP; chemical firms Dow, 
BASF, Eastman and Strem Chemicals; 
Procter & Gamble; and Pfizer. 

UR’s CENTC facility will also 
perform analyses for research groups 
from other universities and from 
companies. These organizations must 
apply and be accepted to have their 
analyses performed. While the fee 
for UR research groups and research 
groups from other CENTC facilities 
is $25 per sample, it is $30 for external 
academic researchers. Industrial 
research groups must pay a $50 fee. 

Other instrumentation
Other Department of  Chemistry 
instrumentation includes five 
nuclear magnetic resonance 
(NMR) spectrometers: a Varian 500 
megahertz (MHZ) spectrometer, a 
Bruker 500 MHZ spectrometer, two 
Bruker 400 MHZ spectrometers and 
a Bruker 300 MHZ spectrometer. 

PersPective on: an acadeMic researcH Lab

Inorganic chemistry graduate student 
Thomas Dugan preparing a sample for 
EPR spectrometer.
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The department’s mass spectrometers 
include the Bruker FTMS, Bruker 
MALDI-TOF and Thermo LTQ 
Velos ion trap LC-MS mentioned 
above, plus three Shimadzu 
instruments: an LC-MS 2010 with 
APCI and electrospray ionization, 
a GC-MS with dual columns, and a 
GC-MS with direct injection probe.

The department also has laser 
systems for absorption, fluorescence, 
and Raman spectroscopic analysis; 
nonlinear four-wave mixing; electro-
optic sampling; time-resolved electron 
diffraction; photoelectron spectroscopy; 
temperature-jump studies; and 
photoacoustic calorimetry. To initiate 
photochemical reactions, the department 
has two kHz regeneratively amplified 
femtosecond titanium:sapphire lasers. 
One is equipped with an optical 
parametric amplifier for generation 
of  continuously tunable UV, visible 
and infrared femtosecond pulses. The 
department also has transient absorption 
systems based on a picosecond Nd:YAG 
laser and a nanosecond excimer-
pumped dye laser. There is also a 

picosecond time-correlated single 
photon counting fluorescence system 
based on an Nd:YLF-pumped cavity-
dumped dye laser. Besides a laser Raman 
facility, there is also an Nd:YAG/dye 
laser system. There are also associated 
optical instruments: monochromators 
and spectrographs; fast multichannel 
plate photodetectors; and state-of-the-
art, highly-sensitive array detectors 
(CCDs and photodiode arrays).

Other instruments include an infrared 
spectrometer with probes for remote 
monitoring and recording of  spectra 
over time. This last probe is useful for 
monitoring changes in the composition 
of  reaction mixtures over time. To 
aid in polymer characterization, the 
department also has thermogravimetric 

analysis and differential scanning 
calorimetry instruments. 

There is a Digital Instruments 
Nanoscope IIa atomic force microscope, 
an ellipsometer, a single molecule 
time-resolved fluorescence confocal 
microscope and a Roper Scientific 
spectrofluorometer with infrared and 
visible light capabilities. There are also 
four Shimadzu FT-IR spectrometers 
and many UV-Vis spectrometers. 
Finally, the department has an H-cube 
hydrogenator and a phosphorimager.

In addition to all the instruments 
mentioned in this article, many of  the 
department’s research groups possess 
their own instruments dedicated to 
their own research needs.

The instrument capabilities of  the 
UR Department of  Chemistry are 
essential in performing the research 
of  its members and achieving its 
educational mission. These capabilities 
are responsible in no small part for the 
department being ranked in the Top 50 
U.S. chemistry departments in the U.S. 
News & World Report Annual Survey of  
Graduate Schools.

Dr. John K. Borchardt is a consultant 
and technical writer. He is the author of  
Career Management for Scientists and 
Engineers and often writes on career-related 
subjects. He can be reached at jkborchardt@
hotmail.com.

All photographs are courtesy of  the University 
of  Rochester and were taken by Karen Chiang, 
a graduate student and aspiring professional 
photographer.

Inorganic chemistry graduate student 
Meghan Rodriguez operating a liquid chro-
matograph/mass spectrometer (LC-MS).

Organic chemistry graduate student Ria 
Swanekamp preparing to operate a Bruker 
Autoflex III MALDI-TOF mass spectrometer.
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evoLUtion oF  
ULtra-HigH-tHroUgHPUt 
screening

bY JoHn bUiE

Ultra-high-throughput screening (uHTS) is an automated methodology for conducting 
hundreds of thousands of biological or chemical screening tests per day using liquid 
handling devices, sensitive detectors, robotics, data processing, and control software. 
The results of these experiments provide starting points for drug design and for under-
standing the interaction or role of a particular biochemical process in biology.

The cut-off between high-throughput screening (HTS) and uHTS is somewhat arbitrary. 
The advent of automated plate-handling and reading instrumentation, and the re-
placement of radiolabeling assays with luminescence- and fluorescence-based screens, 
created the opportunity for the several-hundredfold improvement in throughput rep-

resented by uHTS. As instrumentation prices have fallen, uHTS is now accessible to 
small research companies and academic groups. 

Recently, in vitro testing has become a viable alternative to in vivo testing for assess-
ing hepatoxicity, a technique that is appealing to manufacturers. The development of 
quantitative high-throughput screening (qHTS) allows a wide range of toxins to be 
tested, making it an economical and efficient option for manufacturers. 

Here is a summary of some of the main milestones in the history of uHTS from its 
origins in the late 1980s.

Future oF ultra-high-throughput ScreeNiNg
Ultra-high-throughput screening is a new field which is evolving at an astonishing rate. The advances made over the past 
20 years have revolutionized drug screening and development, and this pace of change is only likely to increase over 
the coming years. 

 in the future, uHTS is likely to move to even higher density formats, with no limit on the number of wells that can theo-
retically be analyzed simultaneously. Chip-based screening systems are likely to become increasingly important, as well 
as micro-channel flow systems, and plateless systems. 

19901980 1985

Until the 1980s, the number of compounds that 
could be screened by a single facility in a week was be-
tween 10 and 100. 

1995

In 1986, Pfizer was involved in natural products 
screening by substituting fermentation broths with di-
methyl sulfoxide solutions of synthetic compounds, using 
96-well plates and reduced assay volumes of 50-100μl. A 
nominal 30mM source compound concentration provided 
high μM assay concentrations. Starting at 800 compounds 
each week, the process reached a steady state of 7200 
compounds per week by 1989. 

By 1992, technology had advanced enough that 
thousands of compounds could now be screened by a 
single facility in a week. By this time, Pfizer was using 
HTS to produce approximately 40 percent of its ‘hits’ in 
its Discovery portfolio. 

By 1994, tens of thousands of compounds could 
be screened a week, but 384-well plates were still 
extremely rare. 

The 1994 International Forum on Advances in Screen-
ing Technologies and Data Management saw the first 
mention of the term ‘Ultra-High-Throughput Screening’ 
in a presentation by Harry Stylli entitled, ‘An Integrated 
Approach to High-Throughput Screening’.

By 1996, uHTS was considered a realistic goal, and 
384-well plates were being used in proof-of-principle appli-
cations. Around this time, thousands of compounds could 
be screened a day.

In 1996, Evotek, in collaboration with Novartis and 
SmithKlineBeecham, developed a high-throughput screen-
ing system, EVOscreen®, which was eventually launched 
in 2000.

 The Evotek EVOscreen
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2000

Also in 2011, High Throughput Genomics launched 
the M3 series of multiplex mini-microarrays based on 
the qNPA ArrayPlate that improved the precision of data 
generated from samples by increasing automation. This 
technology allowed hundreds to thousands of samples to 
be analyzed per day.

 The FLIPR Tetra 

2005 2010 2015

In 1997, LJL Biosystems, Inc. raised the bar in the 
number of compounds that could be screened in a single 
day with its first high-throughput screening system, ANA-
LYST. This instrument was capable of throughputs of ap-
proximately 70,000 assays per day, exceeding traditional 
throughput averages by up to five to ten times. 

By 1998, tens of thousands of compounds could be 
screened per day, and genomic targets were a reality. By 
this time, 384-well plates were widely used, and 1536-
well plates were being used in proof-of-principle testing.

In 2000, Aurora Biosciences completed development 
of an ultra-high throughput screening system for Merck. 
This platform combined compound management, plate 
replication, assay preparation, hit identification, selection 
and re-tests of the hits, fluorescence detection, and data 
analysis into one fully-integrated and automated system 
that enabled the performance of miniaturized assays with 
a ten-fold increase in efficiency over conventional high-
throughput screening methods.

In 2001, Molecular Devices launched the FLIPR 
High-throughput Screening System. This was followed in 
2004 by the FLIPR Tetra Ultra High-throughput Screening 
System for identifying early leads against GPCR and ion 
channel receptors. Because the company recognized that 
assay needs vary during the different stages of the drug 
discovery screening process, the FLIPR Tetra System was 
designed to be user-configurable and available with either 
a fluorescence or luminescence camera.

In 2005, high-throughput screening reached new 
levels of efficiency when RTS Life Science began selling 
the Symphony ultra-high-throughput screening system 
developed in conjunction with Novartis to European 
customers. The Symphony system was conceived as a 
multi-lane robot system combining local compound stor-
age, reformatting, assay plate creation and screening and 
was designed for use in laboratories needing to screen in 
excess of 1,000,000 compounds per day.

In 2006, Molecular Devices made high-throughput 
screening available to a greater number of laboratories 
when it launched a benchtop high-speed confocal imaging 
system that streamlined high-throughput imaging and hit 
selection in a fully-integrated environment. This system 
was intended to offer higher performance high-throughput 
screening at a lower price than existing instruments and 
was specifically intended to compete with similar products 
offered by GE Healthcare and Evotec Technologies. 

In 2007, PerkinElmer responded to the increasing im-
portance of flash luminescence in primary and secondary 
screening of drug targets by releasing the first dedicated 
flash luminescence uHTS instrument, the 1536-Head 
LumiLux Cellular Screening Platform. This instrument 
enabled 1536 simultaneous “inject and read” flash lu-
minescence assays, allowing laboratories to produce over 
100,000 data points per day.

In 2008, Sanofi-aventis launched the dScreen Con-
sortium, a research initiative conducted with RainDance 
Technologies and Louis Pasteur University, Strasbourg, 
France, to develop the next generation of high-throughput 
screening for drug discovery applications.

In 2009, BioTrove announced the launch of the 
RapidFire 300 system for high-throughput screening of in 
vitro ADME assays, enabling researchers to perform a wide 
range of assays with 24-hour, unattended operation. The 
RapidFire system streamlined drug discovery workflow, 
significantly decreasing the processing time compared 
to conventional MS-based technologies and helping to 
eliminate bottlenecks in drug discovery while providing 
accurate results for data-driven decision making. 

In 2010, BIOCIUS Life Sciences and Agilent Technolo-
gies developed the RF360 High Resolution System for the 
high-throughput screening of in vitro ADME assays. This 
system combined time-of-flight mass spectrometry with 
the high sample processing speed of RapidFire technology 
for efficient in vitro ADME analysis by eliminating a notori-
ous bottleneck in drug discovery.

Also in 2010, PharmaDiagnostics launched the So-
PRano assay kit for in-house assay development enabling 
users to develop assays for a range of applications, includ-
ing fragment screening, focused high throughput screen-
ing, antibody discovery, and hit confirmation. 

In 2011, Beckman Coulter, Inc. released the AU5800 
Automated Chemistry System designed to improve pro-
cessing time compared with existing systems and meet 
the demands of high- and ultrahigh- volume clinical labo-
ratories. This system was capable of up to 2,000 photo-
metric chemistry tests per hour for the single module, and 
up to 8,000 photometric tests per hour with a four-unit 
configuration.

 The 1536-Head LumiLux Cellular Screening Platform

 The RF360 High Resolution System  The AU5800 Automated Chemistry System
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A curious high school stu-
dent conducts several chemistry 
experiments during a field trip 
and discovers an affinity for the 
sciences. Is this a fluke or could 
this student be on to something 
that may lead to a meaningful ca-
reer and, more importantly, may 
aid in the healing process of  an 
ailing profession? Encounters like 
the one just described are criti-
cal, as the number of  students 
pursuing the medical laboratory 
profession continues to decline. 
For every seven lab professionals 
who are exiting the profession 
due to retirement, there are only 
two being replaced.1 If  this trend 
continues, we will not be able 
to adequately staff  laboratories 
across the country. 

Hospital management is invest-
ing in automation to help fill 
some of  the full-time equivalent 
(FTE) shortages; however, it still 
may not be enough. Automated 
technology does improve produc-
tivity and reduce human error in 
many labs, but it cannot replace 
the expertise of  a highly skilled 

lab professional. With unemploy-
ment rates near double-digit 
levels across most of  the nation2, 
one would think that such a criti-
cal role in the healthcare profes-
sion would be in high demand. 

Unlike other professions today, 
the demand for lab profession-
als actually exceeds supply with 
more than 40,000 current vacan-
cies in the U.S.3 Keeping these 
staggering statistics in mind, 
awareness of  the profession ap-
pears to be one of  the reasons 
why people, especially our youth, 
are not pursuing opportunities in 
this field. But for those interested 
in science, research, healthcare 
or even engineering, it certainly 
appears to be an obvious occu-
pational match. And if  more of  
the younger generation enters the 
field, it will provide the medi-
cal laboratory profession with 
a much-needed boost and help 
address the growing shortage of  
this aging profession.

Studies indicate that 70 percent 
of  all medical decisions are based 
on laboratory data and informa-
tion that medical laboratory 
professionals provide.4 Without 
this information, physicians can-
not make accurate diagnoses or 
determine appropriate treatment 
for their patients. As a result, 
lab professionals must begin to 
increase the visibility of  their 
contributions and be recognized 
by the broader healthcare com-
munity as viable members of  the 

How A FocuSED cAmPAIGN SEEKS To ADDRESS 
AND REvERSE THE GRowING SHoRTAGE oF LAB 
PRoFESSIoNALS  by Kenneth marques Thornton

“Automated technology… 
cannot replace the  
expertise of a highly 
skilled lab professional.”
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diagnostic teams and assist in the 
efforts to preserve this critical 
profession.

The laboratory workforce 
shortage is a recurring topic 
within the in vitro diagnostics 
industry and one that needs to 
be addressed as soon as possible. 
Frequently published statistics 
from many of  the laboratory 
professional organizations reveal 
the serious nature of  the short-
age. As the aging workforce 
begins to retire in large numbers, 
educational medical technol-
ogy programs cannot keep pace. 
The Bureau of  Labor Statistics 
predicts a need for 14,000 new 
laboratory professionals annually. 
However, educational programs 
produce fewer than 5,000 new 
lab professionals each year.5 
This phenomenon has existed 
for many years with no relief  in 
sight. With the exception of  a 
few states where med tech pro-
grams are flourishing, these facili-
ties are shutting their doors due 
to insufficient funding and the 
drastic decrease in enrollment.

To address this issue, the Labs 
are Vital™ (LRV) program was 
developed by Abbott in 2006. The 
mission of  LRV is to positively 
impact the laboratory profession 
and ultimately patient care by (1) 
elevating the profile of  the lab 
and its professionals (2) extend-
ing the lab’s influence and impact 
within the healthcare community 
and (3) addressing key issues fac-
ing the profession. This program 
has approximately 15,000 sup-
porters worldwide, which include 
the partnerships with many 
professional organizations that 
support the lab industry such as 
ASCP, ASCLS, AACC, CLMA, 

AABB and APHL, to name a few. 
This year at the AACC/ASCLS 
and CLMA national conferences, 
LRV showcased its Student Out-
reach Program (SOP) to continue 
to fuel the campaign and bring 
awareness to the profession.

The SOP targets high school 
sophomores and juniors who 
are interested in science-related 
fields. Utilizing the #1 social 
network medium among adoles-
cents, LRV has more than 3,000 
friends on Facebook™, and the 
numbers continue to grow. The 
supporters of  LRV work with 
local healthcare facilities and 
med tech programs to coordinate 
venues where students and lab 
professionals can interact. As a 
result of  this exchange, students 
are exposed to various aspects of  
the lab as different experiments 
and simulations are conducted 
with their active participation. 
During the session, visiting lab 
professionals also share their real-
life experiences with the students, 
including the rewards and chal-

“Students are exposed 
to various aspects of 
the lab as different 
experiments and simu-
lations are conducted  
with their active  
participation.”

80 Lab Manager    November 2011

http://www.spexcertiprep.com
http://www.labmanager.com


Trust us with your life.

Your cell cultures are irreplaceable. Don’t take chances. Trust 

your work to our industry-leading CO2 incubators for simplified

contamination prevention and optimal cell growth. More labs

worldwide choose our CO2 incubators for innovative solutions 

to their culturing needs.

With Thermo Scientific Heracell i CO2 incubators, your valuable 
cultures are:

• Secured: Our ContraCon moist heat decontamination cycle is
proven to eliminate contaminants with minimal handling, for 
simple and reliable cleaning.

• Protected: Only our 100% pure copper interior delivers continuous
prevention of bacterial and fungal growth on contact — naturally. 

• Thriving: Our patented rapid-response humidity system provides
superior recovery time upon door openings, enhancing cell growth.

Surround your cultures with an environment you can trust. 

Learn more at thermoscientific.com/co2
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Moving science forward

NEW: Heracell® i CO2 incubators
Choose stainless or pure copper 
interiors with exclusive iCAN™

touchscreen simplifying monitoring 
and control of incubator performance.
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Five Decades 
of Vacuum 
Innovation

The Vacuum 
Solution 
for Lab 
Renovations
VACUU•LAN® local 
vacuum networks

The convenience of central 
vacuum… 
•  one pump supports up to  
16 vacuum workstations

•  conserves precious bench space
•  whisper-quiet without  
sound-proofing

The performance of  
dedicated pumps! 
•  vacuum to 1.5 Torr! 
•  optional electronic control  
of ports

•  minimizes interference  
between workstations 

With energy savings of up to 
90% compared with central 
vacuum, and low lifetime 
maintenance costs, VACUU•LAN® 
networks are a great choice for 
new construction as well.

Learn more at our microsite! 
www.vacuu-lan.com
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lenges of  their profession. It is 
our hope that the outcome of  the 
time spent together will resonate 
with the students and result in a 
heightened interest in lab sci-
ence as a possible career option. 
This program should expand the 
choices for students upon gradu-
ation and to encourage them to 
pursue enrollment in a med tech 
program and begin the process of  
filling many empty seats of  surviv-
ing programs across the country.

Changing the course of  this 
unfortunate workforce shortage 
trend in laboratory science will 
demand the efforts of  many peo-
ple, but none more than lab pro-
fessionals. The LRV campaign has 
contributed to that effort 
since its inception and has 
played an active role in 
preparing lab profession-
als through our National 
Advocacy Program. This 
program was designed to 
be a true complement to 
the SOP. It is comprised 
of  laboratory profession-
als (educators and scien-
tists) who have exhibited 
a sincere passion for lab 
science and have made 
the decision to partner with the 
LRV program. These individuals 
speak on behalf  of  the profes-
sion to help address the chal-
lenges they are experiencing and 
help facilitate the program. The 
advocacy program certifies its 
participants via online training, 
which affords them continuing 
educational credits upon comple-
tion. Speaker training and materi-
als are also provided to advocates 
to equip them with the tools that 
are necessary to be effective in 
spreading the word.

It will undoubtedly take 
considerable time and effort to 
address the workforce short-
age but it can be done, and lab 
professionals must take an active 
leadership role to ensure a favor-
able outcome. They must com-
municate their value to health-
care administrators in healthcare 
delivery and patient safety, to 
regulators and legislators on their 
role in the practice of  lab science 
and patient care and to educa-
tors of  their role in research and 
community and professional ser-
vices. They must become better 
advocates for the profession and 
their role in healthcare as part of  
the diagnostic team.

Enlisting the support of  the 
community can also contribute to 
the desired outcome of  promot-
ing labs and professionals and 
delivering the appropriate level 
of  awareness about the occupa-
tional challenges that industry 
alone cannot accomplish. We 
must take a similar approach to 
the response to the shortage in 
the nursing profession and am-
plify the necessary awareness of  
this issue beyond the healthcare 
industry. This tactical approach 
will profoundly resonate with the 

“Enlisting the support of  
the community can also  
contribute to the desired  
outcome of promoting labs 
and professionals.”
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Find it with Array Tape™ Automation!

Slash cost for...
• Chemistry
•	 Consumables

•	 Labor
•	 Space

Increase throughput...
•	Microplate	replacement
•	 Automated,	inline	 
processing

•	 Improved	quality	 
and	accuracy

The inline modular Array Tape platform is a  
highly automated, flexible microplate replacement 

for high throughput applications. 

Request a free sample today! 
www.DouglasScientific.com/freesample

Left to right: Araya® inline fluorescent scanner, Soellex™ PCR  
thermal cycler, Nexar® liquid handling system

Want low cost &  
high throughput?
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general public benefitting from this work, as no 
human being is exempt from the services that 
are performed by a lab professional.

Let’s support our lab professionals and make a 
concerted public effort to apply some dedicated 
resources and effort to this campaign, because 
as we save this shrinking profession, we also 
preserve life—an inverse relationship that we 
must change in order to improve patient care.
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ANALyTIcAL Ultrasonic Processor 
Qsonica Q55 Sonicator
•	 Measures only eight inches wide and less than eight inches deep
•	 55-watt, 20 kHz unit effectively handles most small-volume applications
•	 Easy to use, with thumb-switch or continuous operation
•	 Choose from 110 VAC to 220 VAC models 
•	 Includes 1/8” diameter probe; additional probes are available in three sizes
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Raman Spectrometer 
i-Raman®

•	 Provides exceptional laser stabilization and narrow  
linewidth with patented CleanLaze® technology 

•	 Features a spectral resolution as fine as 3cm-1,  
wide Raman shift coverage up to 4000cm-1, and a TE  
cooled 2048 pixel CCD array

•	 Now offers an 830nm excitation wavelength option in  
addition to the current 785nm and 532nm configurations

B&W Tek, Inc. www.bwtek.com

Miniature Spectrometer Heating 
Device 
USB-TC
•	 Compatible with Ocean Optics’ USB2000+ and USB4000  

miniature spectrometers
•	 Attaches directly to the spectrometer and maintains  

wavelength thermal stability to within +/-0.025 pixels/ ºC
•	 Available with pre-selected setpoint temperatures between  

25-55ºC and comes with a 12 VDC, 3A power supply
•	 Operates in temperatures ranging from 5-40ºC below the setpoint temperature

Ocean Optics www.oceanoptics.com

Fourier-Transform Near-Infrared  
(FT-NIR) analyzer  
AntarisTM II
•	 Pre-calibrated system offers a turn-key solution  

giving customers insight into the quality of the entire  
food and feed production process

•	 Includes  Integrating Sphere Module with a  
5 or 12cm sample cup spinner accessory, Thermo  
Scientific RESULT and TQ Analyst software packages

•	 Systems also come with either the INGOT Level 4 Flour and Milling  
or Feed and Ingredient calibration package

•	 Provides internal, automatic sample collection, eliminating operator error and sampling variability
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Mobile Ductless Fume Hood 
Mobile EDU
•	 Provides all-around visibility and is totally self-contained 
•	 Height of 77.5” allows easy passage through standard doors
•	 Boasts 99.9% filtration efficiency, based on independent tests
•	 Exceeds OSHA, ANSI, BSI and AFNOR safety standards

 
Air Science USA www.airscience.com

Sleek DeSIgN,  
PRoveN TecHNology
New iNcubator aNswers 
Need for hypoxic coNditioNs
caron has added a new benchtop co2/o2 incubator 
(model 6404) to its oasis line, designed specifically for 
hypoxic applications. the new incubator creates ultra-
stable conditions for cell culture and also precisely 
suppresses and controls oxygen concentration down to 
one percent.
“many of our customers require hypoxic conditions 
for their studies and can now take advantage of the technological advances and 
conveniences offered by the new oasis incubator,” said Joyce abicht, caron customer 
service manager.
the oasis series features a 6 cu. ft. capacity in a new compact, lightweight benchtop 
or stackable format. this affordable unit is available in either 115v, 60hz or 230v 
50/60 hz models. 
oxygen levels are controlled in hypoxic culture incubators by introducing nitrogen 
into the chamber. however, injecting nitrogen will drive humidity levels down and 
further create sluggish humidity recovery after door openings; but, caron’s advanced 
design provides exceptional recovery times.
the oasis™ maintains high relative humidity and precisely controls temperature 
and co2. some standard features include: an infrared (ir) sensor; tri-zone heating 
design; rapid, overnight decontamination cycle with a drying phase that eliminates 
messy cabinet wipe-down; polished stainless steel interior with coved corners; an 
intuitive, easy-to-operate, intelligent control panel; and isocide antimicrobial 
powder-coated exterior paint.
users also have many options for additional accessories.
“one popular option is the inner door kit and shelving; it allows the customer to 
compartmentalize the interior into four sections, allowing for tighter control of 
environmental conditions,” said leah harris, caron’s director of marketing com-
munications. “users that frequently need access to cultures inside especially benefit 
from this feature.”
For more information, visit http://caronproducts.com/94/prodcat/CO/
prod/6400#details.

PRoDucT SPoTLIGHT

High Pressure chemical Reactors 
HPR Series
•	 Range in size from 50 ml to 4 liters and may be operated up to 10,000 psi and 350°C
•	 High pressure components are ASME rated and protected by a rupture disc for safe operation
•	 All sizes are supplied as ready-to-use instruments requiring only utility connections  

prior to operation
•	 Functions are controlled by choices of three integrated RxTrol™ processors

 
Supercritical Fluid Technologies www.supercriticalfluids.com
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TEcHNoLoGy NEwS

LAB AuTomATIoN

Tall labwaRe? No PRobleM 
biotek’s deep well microplate washer aN easy 
solutioN  
biotek has responded to researchers’ need for more aspira-
tion options for tall labware with the recent release of its 
elx405™ select deep well washer. 
the system is a robot-compatible, full plate washer for 
automated aspirate and dispense steps in 96- and 384-well 
plates up to 50 mm high and can also accommodate standard 
15 mm microplates. 
“before the elx405™ select deep Well Washer, choices for 
aspiration were handheld or homemade solutions or an expensive, slow and complicated pipetting 
system that was more than they likely needed,” said Jason greene, product manager at biotek.
he added the washer is also useful for biotek’s robotic partners who need a device to empty plates 
before they’re thrown out at the end of a run on their robotic system decks. doing so keeps waste 
down at the system’s side.
greene said setup for the system is also very easy and no different than setting up a washer for 
standard ansi/sbs-height plates.
“We include pre-programmed default wash parameters to automate the process; however, all 
software selections are open and customizable by users for further optimization through an adjust-
ment utility software tool,” he said.
typical applications that can now be automated include: plasmid dna purification, serum/plasma 
sample preparation, hematopoietic progenitor cell enumeration, and cell proliferation assays.
additionally, optional ultrasonic advantage™ integrated ultrasonic cleaners provide manifold self-
maintenance, and optional automatic 1-to-4 wash buffer switching further enhances efficiency.
the elx405 also features biotek’s patented dual-action™ manifold for independent and precise 
aspirate/dispense control, and variable flow rates and angled dispensing for optimized cell 
washing.
For more information, visit www.biotek.com

PRoDucT SPoTLIGHT

LIFE ScIENcE

DMPk Sample collection cards 
Whatman™ FTA™
•	 Enable simple & effective collection of colorless biosample fluids, such as plasma, urine, & CSF
•	 Allow room temperature storage of dried biosample spots and only require a low sample 

volume (10-20 µl)
•	 Lets researchers collect and store clear biosamples without the need to freeze-thaw, which 

can save time and help prevent sample degradation.
 
 
 
 
 
 
 
 
 
 

GE Healthcare Life Sciences www.gelifesciences.com

cHEmIcALS, KITS & REAGENTS

Magnetic bead-based Multiplex  
Immunoassays 
Bio-Plex ProTM

•	 Simplify assay preparation and reduces variability in results
•	 Compatible with both vacuum and magnetic wash stations as well as 

other Luminex xMAP platforms
•	 Detect 25 rat cytokines and five rat diabetes biomarkers respectively as 

well as the three isoforms of the transforming growth factor beta: TGF- 
β1, TGF- β2, and TGF- β3

•	 Yield results in three hours
 
 
 
 
 
 
 

Bio-Rad www.bio-rad.com

cell Invasion assays 
QCM™ 
•	 Enables time-course visualization and quantification of  

matrix degradation by normal and cancerous cell types
•	 Provides simplified and standardized method for invadopodia  

and podosome degradation studies
•	 Includes fluorescently-labelled gelatin and reagents for  

co-localizing the actin cytoskeleton and nuclei with degradation sites
 

EMD Millipore www.millpore.com

affinity chromatography Medium 
Capto™ Blue
•	 Used for capture of human serum albumin (HSA), as well as purification of HSA fusion 

proteins, blood coagulation factors, enzymes, and recombinant proteins at laboratory and 
process scales

•	 More chemically stable and has a more rigid agarose base matrix than Blue Sepharose™ 
6 Fast Flow

•	 Ligand functionality may be modified through the use of appropriate buffer salts and 
buffer conductivity to increase selectivity for desired targets

 
GE Healthcare www.gelifesciences.com

Synthetic Retinoid 
ec23®

•	 Induces and controls stem cell differentiation
•	 Remains chemically and physically stable under normal laboratory conditions
•	 Enables the reproducible differentiation of stem cells and progenitor cells
•	 Produces down regulation of markers associated with the pluripotent stem cell phenotype 

and increased expression of differentiation markers
 

AMSBIO www.amsbio.com
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Hydrophobic Pipette Tips 
CO-RE
•	 For use with the MICROLAB® STAR and NIMBUS lines of  

automated liquid handling workstations
•	 Feature a special surface treatment that repels water-based fluids
•	 Offer higher pipetting precision and accuracy and lower residual volumes than conven-

tional untreated or low- 
retention polypropylene tips

•	 Reduce waste of reagents  
and enzymes and conserve  
samples

 
 
 
 
 

Hamilton Robotics www.hamiltonrobotics.com

colony counter 
aCOLade
•	 Provides quick and simple operation; makes a bleeping sound and automatically adds and 

displays the count when users touch pen to Petri dish’s lid
•	 Can be connected to any computer and comes with software that allows automatic transfer 

of counts to a spreadsheet
•	 Plate ring holds plates as small as 50 mm in diameter and can be altered for 90 and 120 

mm plates
 

Synbiosis www.synbiosis.com

Powder containment cleanroom 
BioSafeTM

•	 Draws air away from operators through HEPA/ULPA filters above the work area to create a 
Class 100 (ISO 5) processing/packaging zone

•	 Rear manifold recirculates air through inlet HEPA filters to ensure a continuous wash of 
particle-free air to work station

•	 Air handlers allow the user to configure the working space to their requirements 
•	 Easy to clean and disinfect

 
Terra Universal www.terrauniversal.com

Solid Supported liquid/liquid  
extraction Range 
HyperSep™
•	 Offers a fast, effective method to reduce sample background  

and concentrate the desired analytes
•	 Gives greater reproducibility and reliability in sample  

preparation compared to liquid/liquid extraction (LLE)
•	 Provides a platform for greater automation and analyte purity 
•	 Reduces solvent requirements and  

can prevent complications 
 
 
 
 
 

Thermo Fisher Scientific www.thermofisher.com

LImS & SoFTwARE

Nuclear Magnetic Spectroscopy 
Software 
VnmrJ 3.2
•	 Enables users to analyze NMR data anywhere in offline mode with new data station ver-

sion that runs on Windows®, Mac OS, and Linux
•	 Allows users to easily design experiments as simple or complex as needed through a 

simplified sample-centric workflow interface 
•	 Offers seamless integration with NMR Pipe
•	 Supports a wide range of Agilent and Varian NMR systems and accessories

 
Agilent www.agilent.com

Particle analysis Software 
VisualSpreadsheet V3.0
•	 Features new custom graphing functionality that allows users to create custom scat-

tergrams and histograms
•	 Allows users to choose the variables on the x and y axes from a menu of the system’s 32 

different measurement parameters without rerunning the sample
•	 Permits numerous parameters to be quickly switched both during and after processing
•	 Provides access to more than 1,000 different combinations for segmenting and evaluating data

 
Fluid Imaging Technologies www.fluidimaging.com

web client Software 1.0 
Exemplar 
•	 Configures quickly to each specific lab’s requirements
•	 Presents a clean and intuitive user interface experience for LIMS users
•	 Can be used with most modern web browsers including: Internet Explorer, Firefox, Chrome, 

and Safari
•	 Allows access to LIMS data on iPad 2 and Android tablets as well as outside an organiza-

tions network
 

Sapio Sciences www.SapioSciences.com

SuPPLIES & coNSumABLES

Storage Tube Refill Packs 

•	 Provide a fast, easy-to-use solution to refill your storage racks with 2D coded, alphanu-
meric, or plain storage tubes

•	 Reduce non-renewable plastic waste
•	 Available in a range of tube volumes (0.75ml and 1.40ml) for the complete range of Mi-

cronic storage racks: Loborack-96, Comorack-96 and Roborack-96 as well as other brands
•	 Exhibit absolute product consistency and near zero contaminants

 
Micronic www.micronic.com
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How IT woRKS

Reducing the Environmental  
Impact of Pure water in the Lab

Solution: The ech2o Collection & 
Recycling Program was created to 
reduce the environmental impact of  
EMD Millipore lab water purifica-
tion cartridges for the company’s U.S. 
customers. 

The program combines the comple-
mentary strengths of  two customer-
centered and environmentally respon-
sible companies: EMD Millipore and 
Heritage Environmental Services, the 
largest privately held U.S. full service 
environmental company.

By recycling their used purification 
cartridges instead of  throwing them 
in the trash, EMD Millipore’s U.S. 
customers will be taking another step 
toward sustainability. The ech2o Col-
lection & Recycling Program will have 
a positive effect on the environment by 
reducing packaging and solid waste by 

40 percent. Environmental impact will 
also be reduced by 10 to 12 percent for 
overall cartridge life cycles. 

Full Life Cycle Assessments (LCAs) 
were performed for the cartridges by 
a third party LCA specialist using a 
multi-indicator approach, as recom-
mended in the ISO® 14040 series and 
the PAS (Publicly Available Specifica-
tion) 2050. Indicators used for this 
study are: global warming potential, 
non-renewable resources, air acidifica-
tion, eutrophication, non-renewable 
energy, and product and packaging 
solid waste.

The entire process the program 
involves is also traceable and certified. 
Traceability starts with a user’s identi-
fication on our website, increases with 
the barcode affixed to the cartridge 
during transport, and continues right 

up to the auditable Heritage Environ-
mental Services waste management 
site where recycling occurs.

Users who wish to participate in the 
ech2o program benefit from a stream-
lined, web-based process. Customers 
register on the website and request a 
cartridge mailback kit that contains 
everything needed to return a used 
purification cartridge for recycling. 
The program has been adapted to fit 
the needs of  both small-to-medium-
volume users (who will send back one 
or two cartridges at a time) as well as 
large-volume users, who will prefer to 
return cartridges in a bulk shipment.

Summary: 

Over the past few years, increasing 
emphasis on product stewardship 
has gone hand in hand with a rising 
number of  customer requests for en-
vironmentally sound ways to manage 
the products used in labs. Launched in 
September 2011, the ech2o program 
provides one more way for scientists to 
work toward making their lab environ-
ments more sustainable. 

For more information, visit www.mil-
lipore.com/ech2o 

Problem: Laboratories everywhere rely on water purification systems to 
produce the pure water they need for their daily procedures and experi-
ments. Such systems, including those from EMD Millipore, use a combina-
tion of several purification technologies in order to remove contaminants 
present in tap water. Some of these technologies are integrated within the 
systems, while other technologies and media are available as consumable 
cartridges. These cartridges have a limited capacity and typically must be 
changed once or twice a year. Until now, nothing had been done to reduce 
the environmental impact associated with disposal of the company’s puri-
fication cartridges.

More and more, reducing the en-
vironmental impact during the use 
and end-of-life phases of a product 
fits with the sustainability programs 
adopted by companies and aca-
demic centers. The approach is also 
of increasing interest to users of lab 
equipment themselves: scientists are 
sensitive to waste avoidance in their 
laboratories and are genuinely in-
clined to adopt sustainable solutions 
such as the ech2o™ Collection & Re-
cycling Program.

89 November 2011      Lab Manager

http://www.millipore.com/ech2o


How IT woRKS

An Integrated Platform-Based 
Approach to Proteomics Research

Solution: Studying proteomics holds 
various challenges, one being the large, 
dynamic quantity of  proteins that 
are identified during research. The 
ever-increasing data generated through 
mass spectrometry means that it is 
no longer feasible to have technicians 
manually sort information only using 
a PC. Instead, proteomics analysis re-
quires a server-based solution and inte-
grated hardware and software workflow 
to identify peptides and proteins and 
their post-translational modifications, 
and to quantify the samples. 

To solve this problem, Sage N Research 

has launched an integrated platform 
that combines hardware and software to 
minimize data turnaround time and im-
prove productivity. The platform will 
allow laboratory technicians to spend 
more time doing important research 
and less time operating and custom-
izing equipment. The platform was 
developed from a detailed, thorough 
investigation into mass spectrometry-
based proteomics research.

The importance of  mass spectrom-
etry-based proteomics in cancer 
research means that it is critical that 
data is not lost or undependable in any 

way. The integrated platform enables 
researchers to characterize and identify 
proteins in complex disease states, 
while being customizable to offer the 
best solutions for proteomics research 
into diseases like cancer and stem cell 
research. The server-class integrated 
IT solutions are able to address 80 per-
cent of  computing applications, with 
the remaining customization being 
achieved through scripting, making the 
process considerably faster. 

In order for research teams to experi-
ence the most efficient and uncompli-
cated mass spectrometry data searches, 
a platform-based approach should be 
adapted. This encourages researchers 
to concentrate on the science side, with 
the proteomics IT experts handling the 
specialized backroom servers and in-
tegrated storage systems, ensuring that 
staff  are utilized to their full potential. 
An increasing number of  laborato-
ries are discovering that they need to 
implement more sophisticated tech-
nologies into their processes, therefore 
it is expected that this will become the 
industry norm in proteomics research.

Specialized solutions that integrate 
hardware and software have already 
been developed by high-end pro-
teomics product companies and offer a 
proteomics workflow that ensures safe 
storage and retrieval of  proteomics 
data, effective back-up and recovery, 
and smoother data analysis. These 
breakthrough products allow labora-
tories to work with safer, more reliable 
data, a necessity in labs dealing with 
disease research.  

For more information, please visit 
www.sagenresearch.com or e-mail 
info@SageNResearch.com 

Problem: The ever-increasing sophistication of today’s laboratory tech-
nologies means that scientific researchers must be constantly finding new 
ways to improve the quality, efficiency, and pace of their research to ensure 
success. Mass spectrometry-based proteomics research generates such 
a vast amount of data that making sense of this research now requires 
server-based computing power far beyond what ordinary desktop PCs can 
offer. The large amounts of data collected also means that data can be lost 
and errors can be made.  Additionally, many scientists agree that there is 
valuable data obscured in large datasets, with limited means of accessing 
it. Consequently, a specialist IT solution is required to manage this data 
efficiently and accurately. Using the correct technical expertise can ensure 
that researchers end up with reliable and precise findings, a necessity when 
managing data looking at diseases such as cancer and stem cell research. 
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How IT woRKS

High-Power ultrasonication 

Solution: High power ultrasound is 
known to be a reliable tool for dispers-
ing and emulsifying smaller volumes. 
Ultrasonic batch processing has been 
used in laboratories for a long time to 
produce emulsions. The emulsifica-
tion effect is caused by ultrasonically 
generated cavitation. The sound waves 
propagated in the liquid media result 
in alternating high-pressure (compres-
sion) and low-pressure (rarefaction) 
cycles, with rates depending on the 
frequency. During the low-pressure 
cycle, high-intensity ultrasonic waves 
create small vacuum bubbles or voids 
in the liquid. When the bubbles at-
tain a volume at which they can no 
longer absorb energy, they collapse 
violently during a high-pressure 
cycle. This phenomenon is known as 
cavitation. During the implosion, very 
high temperatures (approx. 5,000K) 
and pressures (approx. 2,000atm) are 
reached locally. The implosion of  the 
cavitation bubble also results in liquid 
jets of  up to 280m/s velocity.

Highly intensive ultrasound thereby 
supplies the power to disperse the 
dispersed phase in small droplets in 
the continuous phase. Depending on 
the basic materials, emulsions gener-
ated by ultrasound can be self-stable 
or can tend to separate. In order to 
stabilize the newly formed droplets of  
the disperse phase against coalescence, 

emulsifiers (surface active substances, 
surfactants) and stabilizers are added 
to the emulsion. As coalescence of  the 
droplets after disruption influences 
the final droplet size distribution, 
efficiently stabilizing emulsifiers are 
used to maintain the final droplet size 
distribution at a level that is equal to 

the distribution immediately after the 
droplet disruption in the ultrasonic 
dispersing zone. Stabilizers actually 
lead to improved droplet disruption 
at constant energy density. Studies 
in the oil-in-water (water phase) and 
water-in-oil (oil phase) emulsions 
have shown the correlation between 
the energy density and droplet size 
(e.g. Sauter diameter). There is a clear 
tendency for smaller droplet size at in-
creasing energy density. At appropri-
ate energy density levels, ultrasound 
can easily achieve mean droplet sizes 
below 1 micron (microemulsion) or 
can even create nano-sized emulsions 
with droplet size below 100nm. 

For further information, please visit: 
www.hielscher.com/emulsion

Problem: Emulsions are a common working material in laboratories and industry. An emulsion consists of two 
or more immiscible liquids, e.g. oil and water. To produce an emulsion, one liquid – the disperse phase – has to 
be dispersed in the other – the continuous phase. Due to the hydrogen bonds of aqueous systems and the Van-
der-Waals forces of fat molecules, liquids can be hydrophil + lipophob (=easily miscable with water) or lipophil 
+ hydrophob (= easily miscible with oil). That means that an emulsion is an unstable mixture and does not form 
spontaneously. To produce a stable emulsion, the droplets have to be dispersed very finely and evenly to overcome 
the bonding forces. Conventional stirring equipment, colloid mills and homogenizers, do not allow the prepara-
tion of emulsions with uniformly dispersed droplets as there is no direct control of the droplet size.

 Hielscher’s ultrasonic processors, 
such as the UIP1000hd (in the picture 
with glass flow cell), are reliable devices 
for the production of stable emulsions. 
The UIP1000hd is a versatile ultrasonic 
processor for emulsifying in the lab 
as well as in R&D and the industrial 
production line.
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How IT woRKS

Titration Instrumentation for qc 
Analysis in Beverage Products 

Solution: Titration is a common labora-
tory method of  quantitative chemical 
analysis used to determine the unknown 
concentration of  a known reactant, such as 
citric acid in beverage products. It works 
by providing an accurate measure of  how 
much of  a chemical substance is dissolved 
in a given volume of  solution and can 
therefore provide manufacturers with the 
precise quantity of  reactant in a sample. 
The completion of  the reaction is demon-
strated by a pH meter and electrode or a 
change in color caused by an indicator. 

Titration uses instrumentation with which 
volumes of  solutions can be measured to 
an accuracy greater than 0.1%. With reac-
tions taking between two and four minutes, 
this versatile method can be success-
fully employed to conduct fast, accurate, 

clear, and repeatable analyses in various 
industries, including the beverage industry. 
Furthermore, recent technological devel-
opments have expanded the technique’s 
capabilities and provided users with a new 
range of  possibilities that enhance speed 
and accuracy. 

Quality control analysis in the beverage 
industry is often a demanding process 
requiring high throughput, flexibility, and 
accurate instrumentation. As a result of  
the latest technological innovations, the 
monitoring of  certain ingredients includ-
ing citric acid can be easily optimized 
to ensure quality and safety of  the final 
product. Designed for advanced titration 
and dosing applications, the SI Analyt-
ics TitroLine series from ITT Analyt-
ics is well-suited for a range of  quality 

control applications throughout the entire 
beverage production cycle, enabling users 
to demonstrate a product’s adherence to 
prescribed limits. The new TitroLine® 
6000 is a “stand alone” system while the 
TitroLine® 7000 automatic titrator can 
function as both a “stand alone” and a 
PC-controlled system. It features an easy-
to-use PC-based interface, eliminating the 
need for extensive training and providing 
trouble-free analyses at all CCPs in the 
process. High throughput is also ensured 
as a result of  the instruments’ automatic 
recognition of  both the dispensing module 
and reagent data, optimizing productiv-
ity for the manufacturer. In addition, the 
easy-to-read display tracks titration curve 
and data for fast and reliable analyses at 
all stages. The TITRONIC® 500 piston 
burette allows users to perform dosing op-
erations quickly while conducting manual 
titrations with ease, ensuring accurate 
measurement. The TITRONIC® 500 can 
also be used with the TitroLine® 7000 for 
pre-dose operations.

To learn more about ITT Analytics prod-
ucts visit www.ittanalytics.com

Problem: In an age of ever-increasing consumer requirements and the enforcement 
of strict regulations such as the Food Law and Foodstuffs and Commodities Act (US 
Food and Drug Administration, §64 LFBG), it is vital that beverage manufacturers 
demonstrate the quality and safety of their final product. Poor food quality or danger-
ous levels of specific ingredients (such as citric acid in beverages) can have disastrous 
results, from an impact on consumers’ health to the exorbitant costs of recalls. 

Citric acid is the acidulant of choice in the beverage industry and is used extensively 
in carbonated beverages for flavor enhancement and as a natural preservative. How-
ever, its use can cause serious health risks if consumed excessively and, as a result, its 
content in beverages has to be monitored. This means that adherence to health and 
safety legislation is critical. 

The compliance of manufactured beverages with health and safety guidelines has to 
be monitored throughout the entire production cycle in order to eliminate possible 
safety hazards and ensure that ingredients are kept within specified ranges. Critical 
control points (CCPs) for manufacturers include “on-line”, “at-line” and “off-line” 
analytics. “On-line” processes include monitoring and improving production param-
eters on the production line, with time and throughput being the most important fac-
tors. “At-line” monitoring is used to determine the parameters of the finished product, 
against specified requirements, with quick tests and simple screenings such as pH 
measurements. Finally, “off-line” analytics include in-depth analyses performed in 
quality control laboratories by trained employees to ensure a product conforms to 
particular specifications. 

In the mass production of beverages, experts have to meticulously check, at routine 
intervals throughout the entire production process, that the concentrations of vari-
ous soft drink ingredients are within the prescribed limits. This level of monitoring 
requires a versatile, accurate and fast method of analysis.

 The TitroLine 6000 from SI Analytics, 
part of ITT Analytics
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How IT woRKS

A Portable Gas chromatograph 
mass Spectrometer

Solution: For industrial environmen-
tal monitoring programs, the ability 
to quickly analyze samples taken from 
nearby ground and water sources is 
key to environmental protection. The 
ability to analyze samples at the source 
without the need for fixed laboratory 
analysis can save time and money, 
and in the case of  a spill can lead to 
improved response times for clean up. 
A sampling and analysis methodology 
with results produced in under three 
minutes without the need for sample 
storage at 4°C and transport back to 
a fixed base laboratory represents a 
significant time and cost savings. 

The CUSTODION® Solid Phase Mi-
croextraction (SPME) syringe, together 
with the TRIDION™ gas chromato-
graph-toroidal ion trap mass spectrom-
eter (GC-TMS) can be used for rapid 
on-site sample extraction and analysis 
providing needed information used in 
the decision-making process. Follow-
ing on-site sample analysis, informed 
decisions can be made regarding which 
samples should be sent to a laboratory 
for confirmatory analysis. In addition, 
on-site sample collection and extrac-
tion using SPME minimizes target 
analyte losses compared to traditional 
techniques that risk analyte loss during 
storage and transport. 

The CUSTODION SPME sampling 
syringe consists of  a 1cm fiber coated 
with a liquid polymer film, solid sor-
bent, or a combination. The SPME 

fiber is housed in a durable needle 
syringe that can be operated with a 
single hand. This makes operation easy 
even while wearing personal protec-
tive equipment. Much like a retractable 
ball point pen, the push button trigger 

on top of  the CUSTODION syringe 
allows the SPME fiber to be extended 
and retracted into and out of  a protec-
tive needle. The SPME fiber traps 
target analytes from air, headspace 
(solids or liquids), or direct sampling of  
liquids and dissolved solid samples. 

The TRIDION GC-TMS features a 
low thermal mass (LTM) capillary gas 
chromatograph with high-speed tem-
perature programming (>120˚C/min) 
and a temperature range of  10 degrees 

above ambient to 300˚C. The detector 
is a miniature toroidal ion trap mass 
spectrometer (TMS) with a nominal 
unit mass resolution over a mass range 
of  50 to 500 Daltons. The mass and 
temperature range of  the instrument 
make it suitable for detection and iden-
tification of  a wide range of  chemicals. 
The system is totally self-contained, 
weighs 32 pounds, is both battery and 
line power operable, and has an on-
board helium GC carrier gas cartridge. 
A VOC target compound library based 

on retention time and key mass ions is 
pre-loaded into the GC-TMS target 
compound library and used to posi-
tively identify compounds while in the 
field. The sample analysis and identi-
fication method is rapid, requiring <3 
min for sample analysis and compound 
identification.

For more information about SPME  
and field portable GC-TMS, visit 
www.torion.com.

Problem: Routine monitoring of soil and groundwater are used to detect con-
tamination from toxic chemicals. This contamination may be due to industrial 
runoff or wastewater effluent. Monitoring provides protection of local tributaries 
and surrounding property.  How can sample areas be screened prior to sending 
samples to a laboratory for analysis, and how can sampling and analysis times 
be shortened when it is necessary to make urgent and critical decisions involving 
contaminated sites?

 The TRIDION™ Gas Chromatograph-Toroidal Ion Trap Mass Spectrometer (GC-TMS)

http://www.torion.com
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pre-owned Equipment Marketplace 

585-492-1068
sales@GenTechScientific.com

“DISCOVER THE DIFFERENCE”
ANALYTICAL INSTRUMENT

SALES, SERVICE, PARTS, TRAINING

 Full 1 Year Warranty
Lifetime Telephone Support

GC • LC • MS • AA • ICP

GenTech Certified

Have a lab you 
are NoT usiNg?
We can auction.
We can buy.
We can consign.

Call or email us with your list of equipment. 

Phone: 858-550-0800 x207  
email: sellyoursurplus@biosurplus.comMaximizing Equipment Value for Life!

PRE-OWNED LABORATORY & ANALYTICAL EQUIPMENT

EquipNet, Inc. runs the largest online MarketPlace™ 
for pre-owned lab & analytical equipment in the 
world. We provide world-class manufacturers with 
software, inventory and appraisal services that 
facilitate the management of their idle assets.

888.371.6555
781.821.3482 

www.EquipNet.com
Sales@EquipNet.com 

US •  Canada  • Puerto Rico/Latin America  •  Europe  •  India  •  Asia/Pacific

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!

BUY & SELL EQUIPMENT  •  ONLINE AUCTIONS 
NEW PRODUCT INTRODUCTIONS  •  GREAT DEALS

WWW.LABX.COM

Big
SavingS on

Buy & 
Sell on 
laBX
today

http://www.labx.com
://www.gentechscientific.com
http://www.conquerscientific.com
http://www.equipnet.com
mailto:sellyoursurplus@biosurplus.com
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commuNIcATING ScIENcE 
Science is now in the ring with controversial social issues and taking more punches. The public 
wants transparency. Funding is dicey. The media ecosystem is in flux. What scientists say, and 
how they say it, is more important than ever. Some tips for better communication include:

•	 Use metaphors and narratives to make communications more relevant to specific audiences
•	 Speak in a more conversational style
•	 Study empirical data about target audience values

HIRING THE BEST 
The purpose of  the entire hiring process – reviewing candidates’ 
application materials, talking to their references and engaging in 
interviews – is to hire high-impact individuals. They represent the 
future of  the lab. Here’s what to look for in potential hires:

•	 Problem solving abilities
•	 Flexibility
•	 Strong oral and written communication skills
•	 Ability to work well with others

LABoRAToRy AcouSTIcS 
Understanding basic acoustic space design criteria and strategies that 
building managers, users, planners, and designers can use to recognize 
and address the acoustic needs of  laboratory spaces is deeply impor-
tant for collaboration and efficiency in labs. Those include:

•	 The communication needs of the space
•	 The appropriate acoustic metrics for the design and intended use
•	 Containment options for equipment and utility noise
•	 Integrated energy efficiency and acoustics in the HVAC design

18

10

26
THE PowER oF PoRTABILITy 
Over the past year, trends in portable instrumentation have continued 
to progress, with devices getting smaller, faster, and more powerful as 
demand for portability remains high. However, there have been a few 
changes and some new developments in the industry overall: 

•	 More rugged instruments
•	 Increased wireless communication abilities
•	 The defense industry continues to be a major driver of portability
•	 Portable instruments are expected to continue supplementing work done in labs

DESIGNING AN Eco-FRIENDLy LAB 
Matthew Gudorf, campus energy manager with the Facilities Man-
agement group at University of  California, Irvine, discusses the Smart 
Labs program developed at UCI, which aims to reduce overall energy 
consumption by 50 percent. It involves: 

•	 Centralized demand control ventilation (CDCV)
•	 Exhaust stack velocity reduction
•	 Energy efficient lighting
•	 Active and passive daylighting, and a number of other retrofits

PARTING PoINTS 
Takeaways from this month’s issue:

PARTING PoINTS, Takeaways from this month’s issue:
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The more 
you investigate,
the better 
STARLINE Plug-In
Raceway looks.

Sure, it may look like other raceway
products. But STARLINE® Plug-In
Raceway has the unique ability to
add or relocate plug-in modules
anywhere on the raceway quickly and
easily, eliminating panel boards and
the associated costs of reconfiguring
circuits, receptacles and wiring. To
learn how we can meet the power
distribution needs of universities,
labs and research environments,
visit uecorp.com/raceway.
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Glove Boxes Lab & Cleanroom Storage Vacuum Chambers

Lab Apparel

Smart Glovebox includes N2 controller that auto-adjusts 
� ow to maintain RH setpoint.

           Starting at $1,755

Series 600 stainless steel glovebox includes dissipative 
PVC viewing window. RH controls available.

Starting at $8,000

Cleanroom supplies storage cabinets are 
available in several shelf and garment rod 
con� gurations, with HEPA � lter module for 
optimal cleanliness of stored materials.  

Starting at $1,388
Many standard sizes and materials.

Starting at $1,255

Advanced Vi-Gard® I polyester/co� on lab coat 
combines durability, comfort and static control. 
Wide range of sizes and colors.

Starting at $29

Vacuum Cleaners

Many standard models, including the portable 
ULPA-� ltered MicroVac above.

$955

Pass-Throughs

BioSafe™ Pass-Through Chambers feature 
no-lip, no-seam design for easy sterilization.

Starting at $8,578

Laminar Flow Hoods
Vertical Laminar 
Flow Station includes 
PLC control over 
motorized shield, FFU 
and lighting to meet 
Class 100 standards.

Starting at $4,937

• Total Clean Room Solutions—Terra designs, builds and equips to your specs!

• Cleanliness to Class 10 (ISO 3), BioSafe™ all-steel designs with antimicrobial 
surfaces for aseptic processing

• Free-standing structures require no external bracing

• Any size or fl oor plan, with pass-throughs and internal partitions

• A/C, temperature and humidity control, special lighting 

BioSafe™ Aseptic Cleanroom

Convert any 
space into a 
clean, aseptic 
facility

Desiccators

SmartDesiccator automates N2 � ow to maintain 
setpoint humidity level (ambient to 0%RH). 
Seconds to set up and program! 

Starting at $821

Garb & Parts Dispensers

Stainless steel dispenser is ideal for loose 
gloves, hair nets, shoe covers. 

Starting at $295

Safety Glasses Dispensers in acrylic 
or dissipative PVC, designs hold 
from 8 to 48 glasses.

                  Starting at $232

Low-Cost Solutions
 for High-Tech Industries

To order, call 714-578-6000 • Fax: 714-578-6020 Fullerton, CA

Modular Clean Rooms
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