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After plenty of hard work, the 
team here at Lab Manager has 
finally finished our Edit Calendar 
for 2015, and we have lots of 
exciting new ideas for the year 
ahead. We’ll be offering a new 
twist on our INSIGHTS section, 
which will now focus on current, 
specific challenges faced by 
various types of labs and how lab 
professionals are overcoming such 
challenges. We’ve also taken our 
readers’ feedback into consider-
ation to come up with feature ar-
ticles on the management, leader-
ship, safety, and technology topics 
most relevant to you. Some sec-
tions will be tweaked, dropped, or 
incorporated into existing sections 
as we move forward, and you’ll 
see a reorganization of the maga-
zine into analytical, life science, 
and general lab categories. Also 
be prepared for some cool new 
editorial, both in print and online.
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BUSINESS MANAGEMENT 

18 Getting Heard  
Mastering the technique of selling ideas to upper management is not just a vital part of your responsibilities as a lab manager. 
Doing so can also help advance your career. This article provides you with tips for developing your selling skills so that you improve 
your odds of getting a greater number of ideas approved. 

 Lina Genovesi, PhD, JD 

LEADERSHIP & STAFFING 

22 Building a Cross-Disciplinary Team 
Complex problem solving depends on cross-disciplinary collaboration among scientists. Collective thinking, in a cross-disciplinary set-
ting, depends on the facility with which collaborators are able to learn and understand each other’s perspectives. This article shows 
three different learning methods to better enable such teamwork.

 Bernard Tulsi

TECHNOLOGY 

30 Leak-Free GC   
Maintaining a leak-free GC or GC-MS system is critical for obtaining optimal system performance with reliable, reproducible, and 
accurate results. This article discusses symptoms and problems typically observed because of leaks, how to identify leaks and correct 
them, and how to set up the system to avoid or minimize leaks. 

 Ken Lynam

34 The Right Water  
Laboratories use large volumes of water to fuel the vast majority of daily research, analysis, and processing applications. However, lab 
professionals don’t often pay much attention to the quality of this water beyond using distilled or deionized water for sensitive experiments.

 Jim Keary

HEALTH & SAFETY 

40 Lockout  
Lockout/Tagout measures are taken to prevent the release of unwanted or stored hazardous energy. If we fail to develop and follow 
a good Lockout/Tagout program, the result leads to some of the most grisly, and often fatal, accidents in the workplace. A five-point 
program is therefore essential in the lab, or anywhere else that uses automated equipment.

 Vince McLeod

Beyond the Bench
Managing a lab requires dedication and self-sacrifice to keep operations running smoothly. Too often, these valuable qualities may 
hold lab professionals back from focusing on their own career development. In this article, three lab managers share how they 
advanced beyond the bench to equally satisfying careers in research, business development, and entrepreneurship.

Donna Kridelbaugh

52

Perspective On: A Microanalysis Lab
Each day involves something new at the McCrone Associates microanalysis lab. Because the lab works with a wide range of 
industries, the lab staff must perform many non-routine investigative microanalyses, often requiring the creation of altogether 
new methods to complete the work.

Rachel Muenz
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Pamela Ahlberg
Editor-in-Chief

Make Something Happen

You went through college, studied hard, perhaps got an advanced degree, and later landed the perfect 
research job. Years passed. One day you found yourself wondering if there wasn’t something else 
you could be doing, something more challenging, more rewarding—emotionally and financially. This 
month’s cover story identifies three individuals who made such changes and now share their unique 
approaches for moving beyond the lab bench. If you’re ready for a career change, their stories just 
might inspire.

Whether you’re looking for a quantum leap kind of change or just a move up from your current situ-
ation, the ability to rally support for your ideas is critical. This month’s Leadership & Staffing article, 
“Getting Heard,” (page 18) looks at strategies for selling your ideas to upper management. From 
getting buy-in from your reporting manager, to aligning your idea with your organization’s business 
goals, author Lina Genovesi provides a roadmap for successfully presenting and gaining support for 
your ideas. “A lab manager who presents well-thought-out proposals that are convincing and effective 
improves the odds of getting the approval he or she is seeking,” says Glen Fine, chief executive officer 
at Clinical and Laboratory Standards Institute. “In the process, the lab manager is also building long-
term credibility as an independent thinker and leader within the organization.” 

In addition to selling your ideas to upper management, lab managers today must also know how to 
work with and cultivate cross-disciplinary research teams, since the need for those kinds of teams 
continues to grow. “It is important to create an environment that is enriching with fulfilling work, that 
gives people the freedom to work under the tutelage of their principal investigators, and to have a 
sense of ownership,” says Devin Hodge, business operations manager, Joint Center for Energy Storage 
Research (JCESR), Argonne National Laboratory. Check out “Building a Cross-Disciplinary Team” on 
page 22 to learn more.

It’s not only cross-disciplinary teams that labs need to manage, there is also the growing issue of 
cross-generational teams. As we saw in last month’s Salary and Employee Satisfaction Survey, baby 
boomers are still hanging on in sizeable numbers, working alongside and sometimes being managed 
by Gen Xers and Millennials. Turn to Mark Lanfear’s Science Matters article on page 28 for his 
thoughts on this unique challenge facing most workplaces today. “Even baby boomers, who tended 
to stay at jobs longer, now realize…that workers have become more mobile and the workplace less 
rigid, leading to the rise in contract work and a general feeling that we all have to take responsibil-
ity for the trajectories of our careers.” Which brings us back to the message of this month’s cover 
story—that individuals need to make something happen for themselves.

When it comes to laboratory safety however, the idea is to not make something happen, “something” 
being an accident or injury. One way to prevent laboratory accidents related to servicing or maintain-
ing equipment is through a well-executed Lockout/Tagout program. While we’ve discussed Lockout/
Tagout before, it is worth revisiting since data from the Bureau of Labor Statistics indicates that in 
2006, these kinds of accidents accounted for 17 percent of the total.

This past weekend I had a yard sale and today my basement is tidier and less cluttered and I feel 
inspired to make more changes and improvements. It is probably no coincidence that this happened in 
early fall. Both the cool, crisp air and memories of heading off to begin a new school year make one 
feel like setting new goals and taking on new challenges. I hope it’s the same for you and that this 
season provides the spark you need for moving ahead and making your necessary changes.

Good luck. 
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D o you ever feel like you have hit a dead end in your 
career? Are you too busy attending to staff  and their 
projects to even imagine a life beyond the lab bench? 

Managing a lab requires dedication and self-sacrifice 
to keep operations running smoothly and to support the 
work of  everyone around you. Too often these valuable 
qualities are the very things that hold lab professionals 
back from focusing on their own career development. 

As daunting as it may seem, you deserve to take time 
to reflect on whether your career is headed in the right 
direction and then map out the best way to get where 
you want to go.

In this article, you will meet three highly talented 
and ambitious scientists who have advanced beyond the 
bench to satisfying careers in research, business develop-
ment, and entrepreneurship. Each professional provides 
practical advice on ways to gain the skills and education 
necessary to make an upward career transition, all while 
still working at the bench to support yourself  financially. 

Although they are on divergent career tracks, these 
individuals share a common drive to pave their own 
roads to success. 

Paving a gradual path to becoming  
your own research boss

For Bridget Fisher, 
it was a “gradual and 
slow realization” that 
she could do more 
with her science 
career with advanced 
degrees. Fresh out of  
college, Fisher began 
her lab manager 
career in the Depart-
ment of  Biology at 
Western Kentucky 
University (WKU) 
to get some real-
world experience.  

While at WKU, 
a faculty mentor 
encouraged Fisher 
to get an MS degree. She was a bit hesitant at first, but 
became gradually convinced that it was a good idea, 
especially because tuition was part of  her employee 
benefits. By day, she managed a research lab, and by 
night, she progressed toward earning an MS in biology.  

This was only the first degree that Fisher earned 
while managing a lab full time. A personal move landed 
her in a position as the microbiology teaching lab co-
ordinator in the Department of  Biological Sciences at 
the University of  Memphis. 

BEYOND THE BENCH

by Donna Kridelbaugh

“By day, she managed a research 
lab, and by night, she progressed 
toward earning an MS in biology.” 

Bridget Fisher

http://www.labmanager.com
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A year into the new job, she decided it was time to take 
advantage of  her educational assistance benefits because, as 
Fisher puts it, “Paid tuition was one of  the benefits offered 
with employment at the university, and so to me it was a 
no-brainer to use the benefit. Because when you leave any 
position, benefits like vacation or health insurance are going to 
go away. But if  you can get 
a degree or education while 
there, then you are going to 
take that benefit with you.”  

She had an internal 
debate between pursu-
ing an MPH or a PhD 
degree to align with 
her interest in the biomedical sciences. Once again, she 
consulted with her faculty mentor at WKU, who offered 
Fisher some wise advice, “If  you always want to have a 
boss, then a master’s may be OK, but if  you think there 
will be any point where you want some professional free-
dom or want to be a boss, then you have to earn a PhD.”

The path to an MS degree had been straightforward—
as long as she followed the HR rules and got her job 
done, then there was no issue with her working on the 
degree—but the PhD was a different situation because 
of  the larger time commitment involved and the fact that 
her job required a lot of  “divided attention.” 

As Fisher explains, “If  you don’t have the support of  
your supervisors, then it will never work, because there 
will be times when you are technically on the clock at 
the job when you have to go to a seminar or conduct re-
search.” Fortunately, she had an encouraging department 
head and research mentors who gave their full support. 

“If you think there will be any point where  
you want some professional freedom or want  

to be a boss, then you have to earn a PhD.”
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BEYOND THE BENCH

And all those years of  lab manager experience paid off. Fisher had 
less of  a learning curve to get on track with her dissertation work. 
“It was my professional experience as a lab manager that allowed me 
to learn how to read the literature, how to interpret data, and how to 
talk science.”

Additionally, Fisher recognized that she had to run her graduate 
program “like a business” to balance both work and school, largely by 
managing her time to take care of  critical tasks first and always putting 
her job as the number one priority. 

Fisher encourages other lab managers 
to check their company benefits and take 
advantage of  any education perks because 
these perks are part of  the compensation 
that you can’t take with you. 

Fisher also advises, “When you are ap-
proaching people and your boss about 
taking the next step in advancing your 
education, I think it is really important to be 
firm in those conversations because it’s a lot 
harder for your boss to tell you no if  you are 
stronger in your argument.” She continues, 
“You need to have your arguments ready 
and reassure them firmly that you can do 
this. And if  you believe in yourself, then 

other people will believe in you also.” 
Much has changed for Fisher since she 

began her scientific career a decade ago. “I 
was never in love with research. I always 
thought that I just didn’t want to do it, but 
when I got started on the research that I 
just completed, my view on research com-
pletely changed and I just can’t imagine 
not doing it now.”

Fisher is excited to be starting a post-
doctoral research position this fall at Se-
attle Biomed, a nonprofit research center 
where she will focus solely on research, 
giving her a chance to discover whether 
her passion for research will continue. 

Rose Mary Casados
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Driving quality patient care in clinical lab medicine 
from the business side

The motivation for Rose Mary Casados to 
transition from the technical to the business side 
of  clinical lab medicine has always been driven by 
her desire to impact quality patient care. 

With a BS in medical technology, she began her ca-
reer at the clinical lab bench, but she was motivated to 
do and earn more, which led her into private industry. 
There she progressed to management through a vari-
ety of  training, sales, and marketing positions where 
her technical background (combined with a fluency in 
four languages) was always a competitive advantage. 

As Casados explains, “At the core of  [my career]—
whether at the bench, in sales, or in marketing—my 
drive was quality patient care all the time, and I never 
lost focus on that. And I think that helped me advance 
my career, because I had that passion inside that kept me 
focused, almost like my own mission.”

Casados is now president of  COLA Resources, Inc. 
(CRI), a company that provides educational and consul-
tative services aimed at improving laboratory medicine 

and patient care. On her own time, she is working toward 
completing an MBA from the University of  Delaware, 
a degree that got interrupted by her taking time off  for 
her kids, but a goal that she is determined to reach. 

Casados explains that an MBA is an “asset in labora-
tory medicine.” She continues, “Laboratories have to be 
able to drive their efficiencies in order to survive, and in 
order to do that, yes, you need a technical background. 

“We, as individuals, have  
to identify our mission,  
stay true to that, and  

make that our anchor.”

http://www.sarstedt.com


BEYOND THE BENCH

By all means, that’s first and foremost. But it has be-
come so much more important to know the business 
aspect of  running laboratories.”

As a small company, CRI is unable to pay for the 
degree. But Casados firmly believes in the value of  an 
advanced education and suggests, “That’s why you see 
a lot of  med techs not moving forward. They become 
stagnant and complacent; they stay on the bench because 
they think ‘I can never do that’ or ‘I don’t have money to 
do that.’” 

Using her own story as an example, Casados empha-
sizes, “I always say don’t let [money] stop you.” She has 
even negotiated with the University of  Delaware so that 
CRI’s employees can receive a tuition discount.

Casados also recommends a number of  activities 
for those who aren’t ready to make a commitment to 
an advanced degree quite yet. This includes taking the 
initiative to engage with your organization to see what 
in-house classes may be offered, identifying conferences 
to attend based on workshops offered in needed skill 
areas, looking at online certification programs (e.g., Six 

Sigma) to learn the operational side of  lab medicine, and 
considering programs (like earning an executive MBA) 
that have a shorter and more flexible format. 

Casados says this about lab professionals, “Organiza-
tions, hospitals, everyone has a mission. But I think we, 
as individuals, have to identify our mission, stay true to 
that, and make that our anchor. And [then] you will look 
into ways to help achieve that mission.”

For Casados, the MBA is not the last step, and she 
plans to keep on investing in her education with 
the guiding principle of  always maximizing her 
personal impact on quality patient care. 

Steering a company toward continued success  
by treating people right

Jim Rancourt advanced beyond the lab bench 
early in his career, establishing himself  as an 
expert in the newly emerging field of  polymer 
science. He was still a PhD candidate in polymer 
chemistry at the Virginia Polytechnic Institute 
when he started his own company, Polymer Solu-
tions Incorporated (PSI), an FDA-registered and 
ISO 17025-accredited independent testing lab that 
analyzes plastic, rubber, and metallic materials. 

Since 1987, Rancourt has grown PSI into a 
global leader in materials testing, with expansion to a 
new 20,000-square-foot facility underway this year. He 
provides local jobs to attract and retain talent within the 
Blacksburg, Virginia, area—an option not available to 
him when he was finishing up his dissertation and want-
ing to stay in the area to raise his young family. 

“As a person, I am inherently impatient; I work well when 
I am overwhelmed, so to be in graduate school and start a 
company and have three children was a lot, but a lot of  the 
time when you are overwhelmed there is a good opportu-
nity to be highly focused, prioritize, and achieve a lot.”

There were multiple personal factors, including fam-
ily obligations, which were involved in his decision to 
become an entrepreneur. In addition, after a number of  
job interviews with large corporations, Rancourt had an 

Jim Rancourt and Alex Wensley (Metals Lead) working 
with the scanning electron microscope
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epiphany that he “would be stuck in a lit-
tle tiny cubbyhole,” without opportunities 
to expand his skill sets. Thus, he thought 

that starting his own company was going 
to be the best option for his situation. 

Rancourt began a polymer testing com-
pany namely “to help local industry by solv-
ing immediate [polymer-based] problems 
and help the local business environment.” 
He also had the confidence that the market 
would support him, based on the demand 
for his consulting services from a range of  
government, military, and industry entities.

Entrepreneurship also suits his “impa-
tient and never satisfied” personality, which 
Rancourt admits may be one reason for 
the success of  his company: “We dig really 
deep, because we are not satisfied with 
cursory answers to complex problems.” 

Rancourt attributes much of  his success 
to Albany International Corporation, where 
he worked as an analytical chemist in the 
thermal analysis lab while finishing his BS in 
chemistry at the University of  Lowell. There, 
he was mentored by an expert group of  lab 
managers who taught him essential skills in 
how to manage projects and delegate work. 

Albany International then sent him for 
in-depth polymer training at a one-week 
short course at Virginia Tech, an oppor-
tunity that moved his career forward and 
motivated him to enter graduate school. 

Now in his role as CEO, Rancourt is 
paying it forward by providing a compre-
hensive suite of  professional development 
opportunities for his employees, including 
self-study courses, book purchases, client 
site visits, and professional meetings. He 
also encourages employees to take advan-
tage of  networking opportunities, such as 
common interest groups that are offered 
at the local technology council. 

“He encourages employees to take  
advantage of networking opportunities.”

Besides advocating for his employees to take charge of  their own 
careers, Rancourt recommends the book A Whack on the Side of  the 
Head by Roger von Oech, which focuses on “how you can solve 

problems, be creative, and get unstuck 
when you can’t figure out how to do 
something.” He adds a few of  his own 
head-whacking tips, such as “getting 
your coffee from a different Starbucks 
one morning, or driving to work from a 

different direction. Or, when you’re at a conference, attending a ses-
sion that has absolutely nothing to do with what you normally do.” 

Why should employers provide good benefits and professional op-
portunities for their employees? Rancourt answers, “At the simplest 
level, it’s the right way to treat people, and it makes work more 
fun.” And the business industry is taking note—PSI was named One 
of  the Best Places to Work in Virginia in 2013 by Virginia Business 
Magazine in the small business category.

Donna Kridelbaugh holds an advanced degree in microbiology and is a former 
lab manager. Connect with her on Twitter (@science_mentor) or her website at 
http://ScienceMentor.Me
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GETTING 
HEARD

M astering the technique of  selling ideas to upper 
management is not just a vital part of  your 
responsibilities as a lab manager. “[Selling your 

ideas] has the potential of  providing you with opportuni-
ties for professional growth and career advancement,” says 
Glen Fine, chief  executive officer at Clinical and Labora-
tory Standards Institute (and a former lab manager). 

This article aims to provide you with tips for developing 
your selling skills so that you improve your odds of  getting 
a greater number of  ideas approved by upper management.  

Understanding the framework
Before you start trying to sell your ideas to upper 

management, it is important to understand that that pro-
cess does not occur in a vacuum but within a framework 
of  ongoing business relationships. 

This framework is applicable to all levels of  manage-
ment. “Ideas and proposals have to be sold at all levels 
of  an organization,” says Fine. “Whether you are a lab 
manager or an employee reporting to a lab manager, you 
have to sell your ideas to get buy-in, approval, and bud-
get.” Within this framework, it is important to develop 
and maintain good relationships. “If  you begin to create 
positive relationships from the start and continue work-
ing on maintaining good, clear communications with 
upper management, you will more easily be able to not 
only sell your ideas but also sell your projects and point 
of  view,” says Daniel J. Scungio, laboratory safety officer 
at Sentara Healthcare.

In addition to developing and maintaining good relation-
ships, it is important to communicate ideas in a convincing, 
relationship-friendly way. “You may not agree with some 
decisions made by upper management, but you need to 
remain positive and avoid arguments,” says Scungio. 

Understanding your situation
Before you present your idea, you must understand your 

own situation to build support with all affected stakehold-
ers. “You need to identify the major stakeholders and make 
contact with them to seek their support,” says Fine. 

In addition to identifying all affected stakeholders, you 
must develop a clear understanding of  the corporate 
strategy. “You must determine how a proposal around 
your idea fits in with the corporate strategy,” says Mark 
Lloyd, staff  scientist, analytic microscopy core, at the H. 
Lee Moffitt Cancer Center and Research Institute. 

The information you gather from your stakeholders 
may make it easier to anticipate questions and concerns 
when you put together your presentation and will pro-
vide you with a gauge of  the impact your idea can have 
and its potential for being disruptive. “Since impactful 
ideas have the potential of  affecting your long-term 
credibility, based on the information gathered you should 
come up with a plan to mitigate any negative impacts of  
your ideas,” says Fine.

Your reporting manager is your first-in-line stakehold-
er and it is important that you align your idea with his or 
her belief  system. “This will help you get him to buy in 
on the idea,” says Scungio.

It is also important to evaluate any potential for conflicts 
of  interest with your reporting manager that would stand 
in the way of  aligning your idea with his belief  system. “It 
takes a certain level of  patience in dealing with conflict of  
interest issues,” says Scungio. “A lab manager may need to 
decide if  he can remain in a conflict-of-interest situation 
and continue to be successful.” 

BUSINESS MANAGEMENT

TIPS FOR SELLING YOUR IDEAS TO UPPER 
MANAGEMENT  by Lina Genovesi, PhD, JD

“Identify the major stakeholders 
and make contact with them to 
seek their support.”
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BUSINESS MANAGEMENT

Credibility is an important factor in selling your ideas. 
“If  you lose your credibility, advancing your ideas will be 
nearly impossible,” says Scungio. “Your reporting manager 
may suppress the idea before it reaches upper management.”

What is important to maintaining credibility is having 
all the facts when you present your ideas to your reporting 
manager. “Do not try to push your viewpoint if  it is in-
complete, as you will likely not reach your goals, and you 
will lose credibility for future projects,” says Scungio.

If  you lose your credibility with your reporting man-
ager, you should make an effort to regain it. “Ask your 
reporting manager what you can do to rebuild your cred-
ibility, and follow his suggestions.”

Good communication and avoiding communication 
mismatch with your reporting manager are key to selling 
your ideas. However, poor communication and commu-
nication mismatch are bound to happen and you should 
try to avoid these scenarios. “To 
avoid communication mismatch, the 
lab manager should consider writ-
ing the idea clearly and concisely, 
and presenting it to the reporting 
manager,” says Lloyd. 

Presenting your idea
Selling your ideas to upper management is dependent 

on how well you present your business case. As you build 
your presentation, it is helpful to avoid certain “deal 
killers,” such as demonstrating a lack of  business skills, 
focusing too much on technique, using offensive lan-
guage, focusing narrowly instead of  broadly, and being 
excessively conservative.  

An executive presentation of  your business case is 
the traditional format for presenting your proposal and 
business case around the idea. “You should tailor your 
presentation to what your stakeholders are accustomed 
to seeing in a presentation,” says Fine. “It should be brief  
and to the point and should not introduce any new ideas. 
It should only restate what you have already discussed 
with your reporting manager and the stakeholders.” 

It is important to remember that the manner in which 
you make your presentation and its organization will 
reflect on you as a professional and reinforce or under-
mine your credibility. “A lab manager who presents well-
thought-out proposals that are convincing and effective 
improves the odds of  getting the approval he is seeking,” 
says Fine. “In the process, the lab manager is also build-
ing long-term credibility as an independent thinker and 
leader within the organization.”

Before you get to the meat of  your business case, your 
presentation should start with an executive summary. 
“The executive summary should be a brief  summary 
of  your idea and the financials such as return on invest-
ment, costs, and payback period,” says Fine. 

Following your executive summary, your presenta-
tion will outline your proposal, which must speak to the 
stakeholders. “What the stakeholders are usually looking 
for in a proposal is how the idea meshes with the mis-
sion of  the organization and advances strategic goals,” 
says Fine. “It is important to include in the proposal a 
breakdown of  the budget and financials, and an analysis 
of  the effect of  the idea on quality, cost reduction, and 
improvement in turnaround time.”

In your proposal, it is important to be as clear as possible. 
“Do not use vague terms,” says Scungio. “If  you utilize data 
points, use easy-to-read or easy-to-understand figures.”

Your business case must define 
and explain the need for the idea. 
The extent of  the explanation of  
the need for the idea depends on 
the complexity of  the idea and the 
need. “If  the need for the idea is 
based on technical issues or is spe-
cific to incidents, a clearly defined 
explanation of  the idea and the 

need must be provided to all stakeholders,” says Lloyd.
By the time of  your presentation, you must have estab-

lished your standing through your professionalism and 
previous work. As you build your business case, you need 
to put forth your competence and abilities to implement 
the idea. “Having a complete understanding of  the project 
and its benefits will display your competence and ability 
to facilitate your idea,” says Scungio. “You should discuss 
your short- and long-term goals for the implementation 
and how you intend to accomplish your goals.” 

In putting forth your competence and abilities, Lloyd 
believes that the lab manager should be honest about 
competencies or abilities so that resources are allocated 
to make up for any deficiencies. “This is where allocation 
of  resources can be particularly valuable,” says Lloyd.

In making your business case, quantifying a benefit 
in terms of  the dollars gained in excess of  the dollars 
lost will help you make a strong case. “Always include a 
summary of  the benefits of  the project,” says Scungio. 
“Include items that you know are important to upper 
management, such as safety, finances, workflow improve-
ment, and employee benefits; these should be translated 
in terms of  dollars gained in excess of  the cost.”

“Your business case 
must define and explain 
the need for the idea.”
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Your business case must present an implementation plan, which should 
provide a clear implementation road map. “It should also provide a break-
down of  all the steps that will affect workflow,” says Fine. “For the imple-
mentation road map, all stakeholders should be able to understand at a 
glance the effort and investment necessary to implement the idea.”

Your implementation plan should also define the resources needed. “It 
should be carefully put together, as it would be a significant mistake to have 
to request additional resources halfway through the project,” says Lloyd.

As you make your business case, it is important to introduce the team mem-
bers who will be part of  the idea implementation stage. These team members 
may need to lobby upper management on their own for assistance in getting 
resources, which could only help you in selling your ideas. 

“Before your presentation, discuss with each team member the benefits of  
his contribution to the implementation of  the project, and repeat it once the 
project is completed,” says Scungio. “And in your presentation, explain how 
each team member will contribute to the overall project.”

Securing a commitment
To get formal approval of  your idea and close the sale, you need to ask 

upper management to give you their commitment. “You need to ask for a 
commitment from upper management at the end of  your presentation,” says 
Scungio. “If  a decision either way cannot be made immediately, ask upper 
management when you might meet again to discuss the decision.”

Getting a commitment may be as simple as having management send 
an email to a group list endorsing your idea, or as complex as allocating 
funding and staff  to implement your idea. The process of  securing this 
commitment may require you to overcome your own fear of  rejection, and 
you need to realize that it is all part of  your learning experience and is an 
opportunity for you to grow as a manager. You need to remain confident in 
the merits of  your idea. Your idea may still be a good one, but you may have 
submitted it at the wrong time. 

“Changes in business conditions may make it worthwhile to resubmit your 
idea later,” says Fine. “Understanding the reasons for the idea’s rejection 
will help you determine if  and when to resubmit it and can also help you 
with other ideas you may submit later for approval.”

Final note
It is important to note that how well upper management accepts your ideas 

is not only dependent on your doing your homework and presenting your busi-
ness case, it is equally dependent on the credibility of  your own reporting man-
ager. “To help your case, it is important to continue building your own brand 
with all stakeholders,” says Fine. 

Lina Genovesi, PhD, JD, can be reached at lina.genovesi@gmail.com or by phone at 
609-462-4337.

BUSINESS MANAGEMENT

BVC 
Fluid Aspiration 

Systems

Special promotions at  
www.brandtech.com

Lab Rats Trust BrandTech®!

for cell culture work

Compact, powerful & quiet 
solutions for cell culture work. 
BVC systems accommodate 
your decontamination protocol 
whether you autoclave or 
disinfect in the bottle.

•  Power & Control:  
Suitable for two users

•  Robust: Models designed 
for in bottle bleach 
decontamination

•  Safe: Self contained systems 
with 2 or 4 liter vessels for 
collection and disposal of 
biological waste, plus  
0.2μm biofilter

Toll Free (888) 522-2726 

http://www.brandtech.com


22 Lab Manager    October 2014 www.labmanager.com

In the history of  technology, The Manhattan Project 
and the United States space program are consid-
ered two of  the most stellar accomplishments of  

the American scientific research enterprise. Both were 
challenge-driven research and development endeavors—
and both employed multidisciplinary teams. 

“Success in such high-stakes missions relies on in-
novative multidisciplinary teams working collaboratively 
to achieve common goals,” says Devin Hodge, business 
operations manager, Joint Center for Energy Storage Re-
search (JCESR), Argonne National Laboratory. JCESR 
is a Department of  Energy (DOE)-funded research 
hub focused on the creation of  next-generation battery 
technology for the transportation industry and the power 
grid. The center has 18 funded institutions, including 
other national laboratories, several universities, and 
industry partners.

Hodge says that the national lab system and govern-
ment-funded research projects like JCESR are increas-
ingly geared toward the development of  applications 
that are dependent on multidisciplinary team efforts. 
Today, it would be impossible for basic research 
to transition to applied research projects without a 
multidisciplinary team at some point in its life cycle, 
according to Hodge.

Part of  the reason is that scientists today leverage 
many more tools than in the past, says Hodge. The goal 
of  applied scientific research is to create patentable in-
dustrial applications that could be licensed, he says, add-
ing that this inevitably includes scientists and engineers 
working collaboratively. “I think this trend will get more 
intensive in the future,” he continues.

JCESR develops projects from basic science at the 
atomic and molecular levels all the way to a patentable 
research prototype that could be licensed to industry. 
“We also get industry input as well because we have 
industrial partners,” adds Hodge. 

The team of  the future cares deeply about both innova-
tion and collaboration, according to Hodge. For its man-
agement team and principal investigators, JCESR picked 
positive, innovative, world-class scientists and engineers 
who were willing to work alongside junior lab researchers 
outside their discipline in an atmosphere of  respect and 
trust. He notes, “A lot of  that trust comes over time.” 

The collaborative process is also aided by tools and 
cultural shifts aimed at promoting inclusiveness. “We 
started by developing a collaboration culture mes-
sage that all our scientists reviewed and signed off  on 
as a prerequisite for working in JCESR,” says Hodge. 
Among other objectives, the message was geared toward 
researchers concerned with protecting intellectual 
property (IP). To build trust and provide assurance 
that research results and IP would not be discredited 
or stolen, JCESR established a robust umbrella IP 
management plan and nondisclosure agreement for its 
staff. “That, plus the establishment of  a spirit of  col-
laboration, has really helped to create a positive culture 
within JCESR,” says Hodge.

BUILDING A  
CROSS-DISCIPLINARY
TEAM

LEADERSHIP & STAFFING

“The collaborative process is also 
aided by tools and cultural shifts 
aimed at promoting inclusiveness.”

GOOD COMMUNICATIONS SKILLS  
AND A WILLINGNESS TO LEARN OTHER 
DISCIPLINES REQUIRED  by Bernard Tulsi
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Many scientists are accustomed to discuss-
ing their work as fully developed results and 
findings in publications and conference papers. 
As a result, “One intentional tool we have is a 
biweekly scientific webinar for everyone in the 
hub,” says Hodge. This gets researchers away 
from their comfort zone—where they present 
fully baked ideas—and engages them instead 
in real time with cross-disciplinary partners 
to generate feedback on ongoing research that 
may be applied across the team. 

“It is one of  our best-in-class practices that 
is open to everyone,” says Hodge, who explains 
that there is often built-in competition—for 
example, between computational versus experi-
mental practitioners. This provides opportuni-
ties to see how different disciplines approach 
issues. “It is usually challenging to earn respect 
across disciplines, but if  you assemble the right 
team, with people who are open and collabora-
tive in the first place, it is a much easier process.”

Hodge says that an important facilitator for 
cross-disciplinary teamwork is the presence of  
internal communications tools and channels. “It 
is important to create an environment that is 
enriching with fulfilling work, that gives people 
the freedom to work under the tutelage of  
their principal investigators and to have a sense 
of  ownership,” he says. 

JCESR has created a new paradigm to transi-
tion from basic to applied science, according to 
Hodge. “People from different disciplines work 
alongside each other—computational with 
experimental, modeling scientists right next to 
engineers doing the prototyping—all of  whom 
collaborate with our industrial partners to find 
ways to streamline and speed up processes,” 
says Hodge. Using this approach, engineers 
are able to make research prototypes based on 

“Every project I’ve been on  
has benefited from people 
with varied backgrounds and 
a diversity of perspectives.”
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computationally predicted, experimentally validated 
chemistries and immediately start to share their results 
within JCESR in real time. 

Hodge says JCESR is developing multivalent batter-
ies, an advancement over lithium ion types. He believes 
that it will take less than 20 years to develop its new 
energy storage technology—maybe 5 to 10 years using 
the multidisciplinary paradigm. “In the year and a half  
that we have been operational, we are on track to deliver 
a game-changing battery,” says Hodge. “The Manhattan 
Project and the space program were successful because 
they created a sense of  urgency around a grand chal-
lenge,” says Hodge, who adds, “We are positioned to do 
that in JCESR—this is a new paradigm in battery R&D.”

To be sure, there are applications where the cross-dis-
ciplinary approach is not appropriate, says Hodge. “I’ve 
been on projects before where the subject matter experts 
spend a lot of  time getting the non-experts up to speed 
and it is almost coun-
terproductive.” He adds 
that those are few and far 
between. “Every project 
I’ve been on has ben-
efited from people with 
varied backgrounds and 
a diversity of  perspec-
tives,” he explains.

For Robin L. Graham, 
deputy associate laboratory director, Argonne National 
Laboratory, the best approach depends on the particular 
problem to be addressed. A cross-disciplinary approach 
is indicated when “you realize you need more diverse 
expertise to get a good answer,” she says.

Within her broad sphere of  experience, Graham lists 
the environmental science divisions at both Argonne Na-
tional Laboratory and Oak Ridge National Laboratory. To 
solve environmental issues, “typically there are biochem-
ists, anthropologists, economists, ecosystem ecologists, and 
computer scientists, all organizationally in one unit,” she 
says. This broad composition of  disciplines “comes natu-
rally from the problem you are trying to solve,” she adds.

In her current work in the biosciences division at 
Argonne, she notes that it is common for protein crystal-
lographers, physicists, soil scientists, and microbiologists 
to work together. She says that this structure is also em-
ployed in the private sector and points to another of  her 
former employers, Weyerhaeuser, which either owns or 
controls in excess of  six million acres of  timber-bearing 
land, as an example.

She believes that the multidisciplinary approach might 
have developed simultaneously in the private and public 
sectors. The work at both national labs and in private 
enterprise research is mission oriented—even though the 
missions may be different, they often require the same 
multidisciplinary organizational structure. 

Addressing the prerequisites for team success, Graham 
says that the biggest requirement for team effectiveness 
is that the team members (including the managers) have 
good soft skills. “People have to be willing to learn things 
outside of  their own discipline—to learn new vocabu-
lary and to think about their role in the larger effort. 
They need to have good communications skills, have a 
willingness to learn and be excited about learning other 
disciplines and paradigms.” She notes that the approach-
es for conducting and publishing research vary greatly 
between disciplines. 

A key challenge, especially in the academic environ-
ment, is that people are 
becoming increasingly 
expert in their own ar-
eas, which works against 
the cross-disciplinary 
idea. Graham notes that 
this has started chang-
ing over the last several 
years in research univer-
sities and even earlier in 

private and national laboratories. In general, she notes, 
“We started to value publications that showed interdis-
ciplinary strength.”

Like Hodge, she believes that counterproductive use 
of  the multidisciplinary approach is the exception rather 
than the rule. “You could have a problem that is so nar-
rowly defined that it is not needed,” she says in reference 
to a project led by a team of  plant physiologists investi-
gating the response of  trees to elevated carbon dioxide 
levels. “The questions were narrow enough that you only 
needed plant physiologists to answer them within their 
specialty.” She noted, however, that an international team 
investigating the impact of  elevated carbon dioxide on 
ecosystems of  the world would require a larger multidis-
ciplinary team.

Graham notes that in selecting team members, espe-
cially those early in their careers and without a lot of  
cross-disciplinary experience, it is important to discuss 
with them whether they want to focus on one problem in 
their specialty area or if  they would prefer to apply their 
skills to diverse problems.

“The work at both national labs and 
in private enterprise research … often 
requires the same multidisciplinary 
organizational structure.”
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“The first thing is to pull people together by skills and 
interests. Then you need to set up regular face-to-face 
communications, because you have to actually develop 
personal relationships between people,” she says. “We 
just started a team to develop a new cell imaging tech-
nology. We needed to bring in biochemists, physicists, 
microbiologists—a very diverse team. We first arranged 
for everybody to meet each other and talk about what 
they think they will contribute to the team.”

It is also important for team members to be willing 
to explain their discipline and how they approach 
problems using vocabulary that would make sense 
to the educated person on the street, says Graham. 
“This is hard because different disciplines sometimes 
use the same words and concepts differently, making 
communications all the more important,” she says.

Graham says that it is important to make the ef-
fort to avoid selecting members who do not fit well 
in a team. It is important for teams to have a clearly 
recognizable person in charge—“where the buck 
stops”—with the authority to tell individuals, when 
appropriate, “I don’t think this is working out to both 
of  our benefits and next year you won’t be getting 
funding from us.”

Graham points to a DOE bioenergy investigation 
as an important multidisciplinary success story. She 
says, “A team of  agricultural economists, plant breed-
ers, ecologists, and plant physiologists were required to 
answer where energy crops were likely be grown and 
could a billion tons of  biomass be produced in the US 
every year for bioenergy? And if  you did that, could you 
do it and still supply the agricultural products that were 
needed from the same land?” This resulted in the widely 
used 2005 Billion-Ton Study, which was updated in 2011: 
U.S. Billion-Ton Update: Biomass Supply for a Bioenergy and 
Bioproducts Industry. Based on that and other examples, 
she sees a bright future for interdisciplinary research.

Looking to the future, Hodge says it is important for 
JCESR’s multidisciplinary paradigm to be replicable. 
According to Hodge, “We have created something suc-
cessful; now the trick is to share the lessons we learned 
with other industries that could benefit from it.”

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

Be sure to attend Ralph Hood’s Lab Manager Academy webinar, “You Gotta Have Standards!” on Wednesday, November 5, or 
afterward at www.labmanager.com/standards to watch the archived video.

L abs of  all kinds need standards, 
but they must be the right 
standards.

Good standards are neither goals 
nor quotas that we will try to reach, 
but rather rules of  behavior that we 
will follow every day, every time.

A good standard is the minimum 
that we will do today and every day, 
not a dream of  success or what we 
hope to do someday. Good standards 
apply to behavior that will produce the de-
sired result. For example, if  our desire 
is to lower the number of  on-the-job 
accidents, we don’t just say “be care-
ful.” We set standards such as “wear 
safety goggles.”

The good standard applies to those 
who can control the behavior that 
produces the desired results. “Well, 
duh,” you might say, everybody 
knows that. However, in teaching 
standards across the country in dif-
ferent industries, I’ve been amazed at 
how many standards can’t be con-
trolled by the people to whom the 
standards apply.

One repair shop, for example, was 
measured each month by how in-
come related to expenses including 
overhead such as rent and other costs 
not controlled by shop management. 
This went on literally for years. Each 

month, shop management mentioned 
that they couldn’t control overhead, 
and the monthly meeting quickly 
descended into an argument about 
that one subject. The secret was to 
measure the costs that shop manage-
ment did control, such as payroll, 
waste, bad debts and other areas.

A good standard can be taught 
to everyone who will live by that 
standard. If  that is not true, you ei-
ther have the wrong standard or the 
wrong people in that job. You must 
change one or the other. It has been 
my experience that it’s usually easier 
to change or rewrite the standards.

Good standards must be mea-
sured, or you don’t really have a 
standard at all. That means you 
should use only standards that are 
measurable in your lab. If  you can’t 
measure it, again, you don’t have 
a good standard. This is an often-
ignored facet of  good standards. 
For example, management’s desired 
result for salespeople is that they 
sell the product. Management has 
learned that this desired result will 

be met by salespeople who make a 
certain number of  sales calls each 
day. Wisely, they set a standard 
requiring that behavior. Unwisely, 
they never measure the calls that the 
salespeople make. That doesn’t work, 
and that’s why it is important to have 
the salespeople fill out a regular 
report on each call.

Once a good standard is chosen, 
it is necessary to execute the stan-
dard—to put it into service—in 
writing unless it is a very small group. 
The important thing is to make 
certain that everyone understands the 
standard and agrees to comply.

Finally, management should never 
accept substandard behavior. This 
is perhaps the biggest weakness of  
management. This is also why you 
must measure. Every example of  
ignoring the standard should be 
dealt with very quickly and it should 
be emphasized that this goal is not to 
punish, but to stress that the stan-
dard must be followed. They will 
catch on surprisingly quickly.

Ralph Hood is a full-time professional 
speaker and award-winning writer. He 
writes several regular columns for na-
tionwide trade magazines. His books, The 
Truth & Other Lies, Southern Raised 
in the Fifties, and Ground Clutter - 
The Book, have sold from Australia to 
England and across the U.S. For more in-
formation, visit www.RalphHood.com. 

By Ralph Hood

“You should use only 
standards that are 
measurable in your lab.”

http://www.labmanager.com/standards
http://www.labmanager.com
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T he concept of  a “diverse” work-
place gained traction in the ’80s 
and ’90s, but it was framed largely 

in cultural and sociological terms. To-
day, corporate diversity programs that 
celebrate our differences live on, hav-
ing evolved in many cases into special, 
dynamic opportunities for minorities, 
women, and other groups of  people who 
have historically been underrepresented 
in corporate culture. These programs 
help them achieve equality and success 
on the job—and there is no doubt that 
the diverse, multicultural aspects they 
bring to the table are a benefit to all.

As we work through the second decade 
of  the 21st century, workplace diversity 
is of  course still top of  mind for com-
pany managers and executives. But it’s 
one relatively new dimension of  diver-
sity that tends to get just as much atten-
tion these days. In some ways you could 
blame it on the baby boomers. As the 
boomers begin to retire in record num-
bers, and as more and more young peo-
ple come in to take their place, today’s 
workforce is certainly diverse—in age.

With this kind of  diversity come chal-
lenges. Think about it: A lab with a 
handful of  managers who may be in 
their 50s, trying to work alongside those 
elusive “millennials” who are in their 
early 20s. Or better yet, a Gen Xer in her 
late 30s who still feels quite young, yet 
finds herself  managing someone close 
to her parents’ age. Countless scenarios 
are possible—and all of  them present 
opportunities for managers to be both 
enlightened and frustrated on the job. 

After all, there exist both similarities 
and palpable divides between genera-
tions when it comes to attitudes on and 
views toward the workplace. How would 
a baby boomer approach a problem at 

work compared with a millennial, for in-
stance? What kind of  values does each 
generation bring to the table? With so 
many generations mixing together to-
day in the workplace, managers must 
approach this kind of  diversity with as 
much seriousness as they would any oth-
er diverse aspect of  a company. Values 
and attitudes can indeed vary widely in 
the multigenerational and highly diverse 
workplace of  the new millennium. Be-
cause of  it, a one-size-fits-all manage-
ment style may no longer be effective.

There are no doubt great things about 
working with so many different genera-
tions all at once. We’re not as different 
as we seem, and working with a diverse 
team can teach us that better than any 
other scenario. For example, according 
to recent survey results from the Kelly 
Global Workforce Index (KGWI), which 
surveys people around the world every 
year on current workplace issues, how 
we all see the future when it comes to 
our jobs seems to have changed signifi-
cantly. Even baby boomers, who tended 
to stay at jobs longer, now realize, just as 
millennials and Gen Xers do, that work-
ers have become more mobile and the 
workplace less rigid, leading to the rise 
in contract work and a general feeling 
that we all have to take responsibility for 
the trajectories of  our careers.

In other words, flexibility, it seems, is 
something that all generations can un-
derstand, even if  those who are older 
may not have experienced it for the 
majority of  their careers. From manage-
ment down, a workplace guided by more 
flexibility can mean a worker population 
that is potentially happier on the job.

Overall, today’s employees also care 
about working in places where they feel 
valued by their employers. And they 

want to be inspired and empowered by 
company leadership.

But still in other scenarios, people from 
different generations can often continue to 
experience their work lives very different-
ly, leading at times to a balancing act that 
managers must learn to perform in order 
to relate to every team member effectively.

Members of  Gen X, for example, born 
between 1965 and 1980, are used to hard 
work but have confidently come into their 
own, knowing that they can command a 
premium if  they possess the right skills. 
They know they are in demand. Baby 
boomers, however, are starting to retire, 
but some may not be ready or can’t af-
ford to do so. And yet, with crowding and 
competition from Gen X and millenni-
als, baby boomers may feel less confident 
and may see themselves as having less 
bargaining power than in the past.

All of  these feelings and differing views 
from across the generations will contin-
ue to make an impact at work—and will 
continue to inform management styles 
that can adapt to everyone’s needs. Every 
organization will figure out how to best 
handle this new workplace “diversity.” 

With age diversity in the workplace ex-
pected to increase, those who learn how 
to best bring employees together will no 
doubt inspire much more harmony and 
production on the job. 

Mark Lanfear is a global practice leader for 
the life science vertical at Kelly Services, a 
leader in providing workforce solutions. He 
has operated clinical trials around the world 
for almost two decades. In addition, Mark is a 
featured speaker at many life science industry 
conferences and a writer for life science peri-
odicals. He can be reached at MARL773@
kellyservices.com or 248-244-4361.
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M aintaining a leak-free GC or GC-MS sys-
tem is critical for obtaining optimal system 
performance with reliable, reproducible, and 

accurate results. This article discusses symptoms and 
problems typically observed because of  leaks, how to 
identify leaks and correct them, and how to set up the 
system to avoid or minimize leaks. Topics include the 
use of  high quality carrier gas, selection of  the proper 
ferrule, proper just-tight-enough ferrule installation, 
how to check for leaks in GC and GC-MS systems, and 
making sure all column connections work together to 
create a leak-free environment.

Large leaks and small leaks 
GC gas leaks fall into two distinct categories: large 

leaks that prevent the instrument from functioning and 
smaller leaks that allow the system to operate, but nega-
tively impact chromatography.

Large leaks typically prevent a system from reaching 
a ready state, leading to an electronic pressure control 
(EPC) safety shutdown on equipped systems. These 
types of  leaks can result if  a column is not installed in 
the expected inlet or is not connected to the expected 
detector. Broken columns, broken or loose fittings, 
broken ferrules, cored septa, or blocked tubing are also 
possibilities. Visual inspection or review of  the method 
settings will quickly identify the cause of  major leaks.

However, identifying smaller leaks, which allow the 
system to continue to operate, can be more difficult. 
Symptoms of  smaller leaks include continuous pressure 
cycling (oscillations greater than 0.02 psi), poor retention 
time reproducibility, higher than typical background, 
higher than typical bleed (particularly at temperatures 
above 230°C), baseline drift, higher than usual inlet 
activity, tailing peaks, the need for more frequent inlet 
maintenance, and poor area reproducibility.

An example of  a minor leak is illustrated in Figure 1, 
which shows the elution of  US EPA 8081 pesticides on a 
DB-1701 phase before and after exposure to 1,000 µL/L 
oxygen in helium carrier gas. After just 10 injections, col-
umn bleed increased significantly and a shift to shorter 
peak retention times was apparent. 

Carrier gas considerations
High quality carrier and detector gases of  known pu-

rity are essential. Use carrier and detector gas of  at least 
99.9995% (5.5 nines) purity, and zero-grade air for flame 
detectors.1 Inline indicating gas traps will remove hy-
drocarbons, moisture, and oxygen and ensure continued 
quality. Gas certification testing and product descrip-
tions vary by supplier and so obtaining a certificate of  
analysis (COA) for your gases is essential to understand 
gas quality. On the COA, look for evidence of  the tests 
conducted, contaminant specification, and indications 
of  whether testing was done on individual (preferred) or 
representative cylinders from a batch. 

TECHNOLOGY

TOOLS, SUPPLIES, AND BEST PRACTICES FOR IMPROVED 
PERFORMANCE OF YOUR GC OR GC-MS SYSTEMS   
By Ken Lynam

LEAK-FREE GC

Figure 1. US EPA 8081 pesticides before and after exposure to 
1,000 µL/L oxygen in helium.

http://www.labmanager.com
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Choosing the right ferrules
Selecting an appropriate capillary column ferrule for 

the column tubing size and its fittings is also critical to 
minimize leaks and keep the flow path free of  contami-
nation. One-size ferrules are used for 0.1 to 0.25 mm ID 
columns, while 0.32 mm and 0.53 mm ID columns each 
require ferrules with larger diameter holes to accommo-
date the wider outside diameter of  these columns.

Ferrule material choice is also important for specific 
applications. Graphite ferrules are popular for general 
purpose and high-temperature applications (above 
350°C) but, typically, are not as contaminant-free as 
polyimide/graphite or metal ferrules. Further, graphite 
is a porous material and slightly permeable to gases, 
creating a very small continuous leak, making graphite 
ferrules incompatible with oxygen-sensitive station-
ary phases or detectors such as ECD or MSD. Graphite 
also has a tendency to flake and extrude into fittings if  
overtightened, becoming a source of  contamination and 
chromatographic problems like peak tailing. 

Pure polyimide ferrules have limited use in GC, as they 
shrink dramatically when exposed to heat cycling. Poly-
imide/graphite blended ferrules are the choice for GC/MS 
and trace level analysis with ECD. Unfortunately, they also 
have a tendency to shrink with repeated heat cycles, forcing 
you to snug the fitting repeatedly to fix leaks. Because fer-
rules shrink, the tendency is to overtighten fittings that use 
polyimide/graphite ferrules. Table 1 identifies some com-
mon attributes of  ferrules for capillary columns.

Don’t tighten more than you need 
Overtightening can break the column or permanently 

damage fittings and produce leaks. Overtightening of  
hard, metal ferrules such as Swagelok®, SilTite™, or 
UltiMetal Plus Flexible Metal ferrules can damage fitting 
threads, making it impossible to obtain a seal and resulting 
in costly instrument repairs. Carefully read and follow the 
manufacturer’s instructions on fitting installation and use, 
to avoid chronic leaks from damaged fittings.

Proper installation of  graphite or polyimide/graphite 
ferrules, inlet seals, O-rings, and septa is also critical to 
maintaining leak-free connections. Just-tight-enough 
(JTE) is the goal for proper installation of  these somewhat 
pliable components. Tight is good but tighter is not better, 
as these pliable materials easily crush beyond their design 
specifications, causing them to leak sooner and more often. 
Overtightening fittings can cause failures such as peak tail-
ing, line blockage, and column breakage. In extreme cases, 
with repeated overtightening of  brass mass spec transfer 
line nuts, the nuts themselves could crack and potentially 
cause permanent damage to the mass transfer line.

Some septum nuts have a C-shaped clip at the top, so 
do not turn this type of  nut more than three-quarters of  
a turn past where it begins turning with the nut assembly 
when a septum is being installed. Overtightening of  the 
septum nut will cause premature septum coring with 
repeated injections, which in turn causes the septum to 
leak during a run. The septum nut is another fitting that 
needs to be JTE.

Checking GC connections 
Checking all fittings for leaks immediately after instal-

lation, maintenance, and periodically while in use is an 
excellent practice. Handheld leak detectors are par-
ticularly useful for finding leaks quickly either inside or 
outside the GC oven. It is always good practice to use a 
leak detector every time a column, fitting, or cylinder is 
changed. An excellent starting point for system trouble-
shooting is to first check for potential leaks. However, 

Requirement Graphite Polyimide/
graphite

Flexible 
metal

Low torque needed; compatible 
with finger tight nuts

X X

Price X

Re-use X

Will not fragment X X

Inert X

Leak-free X* X

High temp, above 350 oC X X

MS interface X

CFT device X

Pre-swage for precise height 
in fitting

X

* When using self-tightening column nuts avoid over tightening

Table 1. Ferrule characteristics

“Identifying smaller leaks, which 
allow the system to continue to 
operate, can be more difficult.”
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avoid using water-soap solutions, as these can be drawn 
back into the GC flow path, severely affecting results or 
even causing permanent column damage.

Checking a GC-MS for leaks
A vacuum gauge is very useful for isolating potential 

leaks to either the vacuum (MS) or pressurized (GC) side 
of  the instrument. Vacuum readings around 10–5 or 10–6 
Torr are typical for a system that holds a vacuum with 
a flow rate of  1 mL/min on a 30 m × 0.25 mm, 0.25 µm 
column. When the MSD is capped and pumped down, 
vacuum readings typically drop to 10–6 or 10–7 Torr in 
the absence of  a leak. A vacuum pump that does not reach 
these levels relatively quickly indicates a leak somewhere 
in the MS. Make sure the purge vent is closed, the transfer 
line fitting is installed correctly, and that the large O-ring 
on the vacuum side plate is also correctly positioned.

A software-based performance check of  air and water 
could be available under the tuning selection tab. This 
check looks at GC-MS ion traces of  molecules typi-
cally found in air relative to ion 69 in the calibrant. Ions 
18 (water), 28 (N2), 32 (O2), 44 (CO2), and 69 (typical 
base peak from PFTBA used during auto-tune) are all 
monitored. Nitrogen levels 
above 10% relative to the 69 
peak indicate that the system 
has not had sufficient time to 
pump down or that there is an 
air leak. An air leak will typi-
cally show nitrogen:oxygen 
at 4:1. Water is also typically 
present, particularly after a 
system has been vented and 
exposed to ambient air. An 
equilibrated leak-free system 
should show nitrogen well 
below 10%, with oxygen at 
about a quarter of  the nitro-
gen signal, and ideally water 
lower than the N2 peak. 

Troubleshooting leaks in GC-MS is a process of  
elimination, looking at every site where a leak can occur. 
A spray can of  fluorocarbon (for example, 1,1,1,2-tetra-
fluoroethane, ions 69 and 83) or argon (ion 40), with a 
plastic tube to direct the flow, is very useful in isolating 
a leak. A short spray at a suspect point and monitoring 
the appropriate ions in manual tune is a powerful tool for 
isolating a leak.

Key points to check are the transfer line connection 
in the oven, septum nut, column nut, and the large 
O-ring on the vacuum plate of  the MS. Once a leak 
has been identified you can fix the leak by replacing a 
septum, resetting a column connection, or cleaning the 
O-ring on the vacuum plate and reinstalling it back into 
the groove on the plate.2

Innovations to minimize leaks 
Figure 2 shows a total ion chromatogram for an air 

and water check on a system that is operating normally. 
In this case, Self  Tightening column nuts were installed 
at the transfer line and inlet fittings. These novel col-
umn nuts provide a leak-free seal when using a short 
polyimide/graphite blend ferrule at both column con-
nections, without the need to retighten the fitting after 
more than 300 heat cycles.3 Use of  these column nuts 
eliminates the need to retighten the inlet or mass spec 
transfer line connections after oven heat cycling. Fur-
thermore, because very low torque is needed to make a 
leak-free seal, these nuts are installed using only fingers, 
not wrenches, which eliminates the risk of  overtighten-
ing and damage to the fittings. (Figure 3)

Figure 2. Example of  
an air and water check.

Figure 3. Self  Tightening column nuts  
installed at the transfer line and inlet fittings.

“Overtightening can break the 
column or permanently damage 
fittings and produce leaks.”
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Conclusion 
By using tools, supplies, and best practices that provide 

a leak-free GC or GC/MS, you can improve performance 
and productivity of  your system. New types of  ferrules 
provide robust leak-free column connections, along with 

inert surfaces for fittings in the sample flow path. Innova-
tive Self  Tightening column nuts using standard short 
polyimide/graphite ferrules eliminate the need to retight-
en GC column fittings. Nonetheless, whatever types of  
fittings you use, the best option is to adjust fittings, septa, 
and O-ring seals to be just tight enough, and no tighter.
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L aboratories use large volumes of  water to fuel the 
vast majority of  daily research, analysis, and pro-
cessing applications—from autoclave feeds and buf-

fer preparation to molecular biology, analytical analyses, 
and cell culture work. Using the limited data available, 
we’ve estimated that a laboratory will consume approxi-
mately 35 million liters per year.1,2,3 However, in stark 
contrast to this is the relative lack of  attention often paid 
to the quality of  this water beyond utilizing distilled or 
deionized water for sensitive experiments.

The impact of unseen contaminants
There are several major groups of  potential water 

contaminants, and they can affect the generation of  reli-
able and accurate data in different ways. 

Dissolved compounds
Dissolved compounds come in numerous varieties. 

Dissolved inorganic compounds (e.g., metal ions like so-
dium, calcium, and iron, or compounds like nitrates and 
salts) make up the bulk of  water contaminants and will 
primarily affect proteins, interfering with protein solu-
bility as well as the successful formation of  protein-pro-
tein and protein-lipid interactions. Inorganic compounds 
can also affect PCR, as DNA polymerases are highly 
sensitive to various common cations (e.g., Cu2+, Fe2+, 
Ni2+), which can disrupt substrate binding and inhibit 
enzyme activity. When immunohistochemistry (IHC) 
is performed, several metal ions can cause unwanted 
precipitation reactions when they are present at high 
enough concentrations in staining solutions, or they can 
even interfere with antibody-antigen binding reactions.

Dissolved organic compounds, which are typically biolog-
ical in origin, can lead to the promotion of  bacterial growth. 
This can affect multiple processes such as IHC (via bacte-
rial release of  alkaline phosphatase), molecular biology (via 
bacterial release of  nucleases), and general hygiene levels 
of  equipment (through biofilm establishment). They can 
also reduce the overall sensitivity of  analytical techniques 
such as high-performance liquid chromatography (HPLC) 
by competing with the analyte in the mobile phase, reduc-
ing the effective levels of  analyte retained in the column. 
Blotting techniques are also at risk from organic molecules, 
as stray negatively charged molecules can interfere with the 
hybridization process by binding nonspecifically in place 
of  DNA or RNA, upsetting the hybridization procedure.

Finally, dissolved gases can cause problems by creat-
ing ionic instabilities—for example, carbon dioxide will 

be absorbed in water to form carbonic acid, which can 
alter pH; this, in turn, can reduce the capacity of  anion 
exchange resins. In addition to this, the solubility of  air 
in water will directly affect the concentrations of  both 
oxygen and nitrogen, variables that can alter the rates of  
certain biochemical reactions and impact the reproduc-
ibility of  results. High concentrations of  these dissolved 
gases can even result in bubble formation; bubbles have the 
potential to disrupt spectrophotometric measures and can 
impede media flow through microchannels and columns.

Microorganisms
The bacterial contamination of  water can lead to the 

generation of  numerous possible errors, particularly when 
carrying out microbiology and molecular biology/genet-
ics. In addition to macroscale contamination in the form of  
biofilms, bacteria release both endotoxins and nucleases. 
Nucleases will break down any nucleic acids (such as DNA 
or RNA) present in a sample, while endotoxins can affect 
cell culture and/or in vitro fertilization techniques. Many 
bacteria also release alkaline phosphatase (AP), which can 

TECHNOLOGY
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interfere with IHC protocols making use of  AP for chromo-
genic detection. Various microorganisms can affect bio-
chemical reactions by competing with substrates at enzyme 
active sites, compromising multiple lab assays and reactions.

Free-floating (planktonic) bacteria can trigger the 
formation of  biofilms on surfaces that, once initiated, can 
continue to develop for several years. The presence of  
biofilms on lab surfaces represents an ongoing source of  
contamination since the bacteria continue to be released 
at sporadic intervals (along with the associated endotox-
ins and nucleases discussed previously).

Suspended matter
Particles suspended in the water column can include 

anything from biological vegetation and silt to colloidal 
matter and pathogens adsorbed onto other particles. 
Such factors can have obvious detrimental effects; for 
example, by blocking filters, chromatography columns, 
or osmosis membranes.

During HPLC, particles and colloids can also result 
in an elevated back column pressure, which may affect 
pumps and thus impact the overall integrity of  the sys-
tem. Their presence when using sensitive techniques like 
spectrometry and spectroscopy can lead to the genera-
tion of  inaccurate data, primarily due to poor calibration 
by distorted blank or working samples.

Different types of water
Water purification processes have advanced signifi-

cantly beyond simple filtration methods. In order to 
deliver ultrapure levels, the water is subjected to a mul-
tistage process. The use of  techniques such as reverse 
osmosis, ion exchange, electrodeionization, and ultrafil-
tration allows for the production of  high-caliber water 
with physicochemical properties that can be accurately 
measured in order to produce consistent, referenceable 
standards of  water quality (see tables 1 and 2).

Many labs will also make use of  distilled and/or dou-
ble-distilled water, which is produced via a slow, energeti-
cally intensive distillation process. Although this method 
has the benefit of  producing water with a long shelf  life, 
water purified in this way is still prone to recontamination 
if  it is stored for overly long periods of  time.

Choosing the right water quality
The types of  water that have been defined allow one 

to easily discern which water is most suitable for the 
experiment in question. They also allow users to ensure 
that the selected quality is consistent throughout the 
duration of  the research being conducted. Understand-
ing which water to use in which instance will not only 
result in more robust data generation, but could also 
be beneficial when it comes to managing the research 
budget effectively. By making appropriate and intelligent 
decisions about the quality of  water being used dur-
ing different types of  experiments and lab processes, it 
becomes easier to produce accurate and precise results. 
The end result is the generation of  reliable data that 
lends itself  to subsequent downstream analyses.

Type III This is the grade recommended for non-critical work, which may include glassware rinsing, water baths, autoclave and disinfector feeds, as well as environmental 
chambers and plant growth rooms. These systems can also be used to feed Type I systems.

Type II Type II water is employed for general laboratory use. This may include media preparation, the creation of pH solutions and buffers, and for certain clinical analyzers.  
It is also common for Type II systems to be used as a feed to a Type I system.

Type II+ This is the grade for general laboratory applications requiring higher inorganic purity afforded by standard Type II water.

Type I Often referred to as ultra pure, this grade is required for some of the most water-critical applications such as HPLC4 mobile phase preparation, as well as blanks and sample 
dilution for other analytical techniques including Gas Chromatography (GC), Atomic Absorption Spectrophotometry (AAS) and Inductively Coupled Plasma Mass Spectrometry 
(ICP-MS). Type I is also required for molecular biology applications as well as other sensitive techniques such as mammalian cell culture and IVF (in vitro fertilization).

Type I+ Goes beyond the purity requirements of Type I water and is used in processes requiring the highest levels of water purity.

Resistivity 
(MΩ-cm)

TOC 
(ppb)

Bacteria  
(CFU/ml)

Endotoxins 
(EU/ml)

Type I+ 18.2 <5.0 <1.0 <0.03

Type I >18.0 <10.0 <1.0 <0.03

Type II+ >10.0 <50.0 <10.0 N/A

Type II >1.0 <50.0 <100.0 N/A

Type III >0.05 <200.0 <1000.0 N/A

MΩ-cm = Mega-Ohms per centimeter at 25°C; TOC = total organic content; ppb 
= parts per billion; CFU/ml = colony forming units/milliliter; EU/ml = endotoxin 
units per milliliter (EU/ml; 1 EU/ml approximately equal to 0.1 ng/ml)
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From the information covered here, it should 
be apparent that selecting the right level of  
water purity is of  great importance and should 
form an important part of  the planning of  any 
experiment. Water purity can have substantial 
effects on the levels of  data accuracy and pre-
cision, and with analytical equipment becoming 
increasingly more sensitive, selecting the right 
water purity is becoming more vital to doing 
great research. To find out more about water, 
the most widely used reagent in the lab, see our 
new infographic (reproduced here).
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Q: What kind of samples do 
you routinely test in your lab?
WACHTEL: I work in a midsize phar-
maceutical company, and we mostly analyze 
plasma samples. However, we also test urine 
samples and tissues such as the liver, heart, 
brain, lung, and kidney. I am in the DMPK 
group, where we study the absorption, distribu-
tion, metabolism, and excretion properties of 
our molecules. We have about 10 scientists in 
DMPK, and they are mostly chemists or biolo-
gists by training.
DR. BAO: We work as a third-party con-
tract testing laboratory. Our lab is specifically 
focused on tobacco products and tobacco smoke 
analysis, and we are one of the biggest labs in 
the world that provides this type of analysis. 
We test all forms of tobacco products, including 
cigarette smoke (mainstream and sidestream 
tobacco smoke), whole tobacco, and smokeless 
tobacco. We have nearly 200 people working in 
two labs; one lab is focused on chemistry and 
the other on toxicology. In the chemistry lab, 
where I work, we have about 120 people, in-
cluding technicians, analysts, and scientists. The 

sample generation and preparation for the to-
bacco smoke analysis is unique. Tobacco smoke 
is generated by a smoking machine under ISO, 
Canadian Intense, or client-specified smoking 
conditions. Target compounds in tobacco smoke 
are either trapped in impinges with organic sol-
vents or collected on glass wool fiber filter pads. 
We then use different sample prep tools to ex-
tract the compounds from the cigarette smoke 
for various instrumental analyses.

Q: What types of compounds 
are you looking to analyze, and 
what techniques do you use?
WACHTEL: We typically analyze pep-
tides or small molecules in various biological 
matrices using LC-MS/MS for quantitation or 
time-of-flight (TOF) technology when elucidating 
metabolic pathways. Routine sample extraction is 
performed using protein precipitation and solid-
phase extraction (SPE) when we’re dealing with 
a particularly complex matrix with endogenous 
components that can cause high background 
noise or ionization suppression of our molecules. 
We also pay particular attention to developing a 
robust chromatographic method to achieve ade-
quate separation from endogenous interferences.
DR. BAO: The compounds that we ana-
lyze are mostly organic, but we also look at 
inorganic compounds such as nitrates, nitrites, 
ammonia, and heavy metals. We typically use 
chromatography-gas chromatography (GC) and 
liquid chromatography (LC), and both high-
performance liquid chromatography (HPLC) 
and ultrahigh-performance LC (UHPLC) for 
sample analysis. For trace-level analysis of 
compounds, we use techniques like LC-MS/MS 
that uses mass spectrometry (MS) for detection. 

Nearly 4,000 compounds have been identified 
in cigarette smoke, so these samples are very 
complicated. The smoke samples are also dirtier 
than most other types of environmental sam-
ples. Hence, they require a lot of pretreatment, 
cleanup, and concentration before analysis.

Q: Can you talk about some of 
the sample prep steps that you 
use on your complex samples?
WACHTEL: Quantification of large pep-
tides in plasma using LC-MS/MS can be very chal-
lenging, as large peptides exhibit multiple charg-
ing and wide isotopic distribution patterns and 
they tend to show poor fragmentation efficiency 
due to the formation of numerous low abundant 
product ions. The biological matrix is also very 
complex and gives a high background noise. We 
overcame the poor fragmentation efficiencies by 
using single ion monitoring (SIM), without frag-
menting the parent molecule. To overcome the 
reduced selectivity and higher background result-
ing from the use of SIM, a differential mobility 
separation (DMS) device was incorporated to add 
an additional level of selectivity to the compound 
of interest from isobaric species and co-eluting 
interferences found in the plasma. In this case 
we were able to minimize the background noise 
using DMS, rather than performing a more exten-
sive sample extraction procedure to achieve the 
desired lower limit of quantitation.

Q: What types of compounds 
are you looking to analyze?
DR. BAO: The compounds that we 
analyze are mostly organics, such as nicotine, 
tobacco-specific nitrosamines (TSNA), polycy-
clic aromatic hydrocarbons (PAHs), aromatic 

ASK THE EXPERT

Derek Wachtel, scientist in the DMPK 
department at Ironwood Pharmaceuticals, 
and Mingliang Bao, PhD, senior scientist at 
Labstat International ULC, talk to contributing 
editor Tanuja Koppal, PhD, regarding various 
issues they face with sample prep in their 
laboratories. They both stress that sample prep 
is very important and a necessary step in any 
analysis and with newer technologies making it 
easier and faster to accomplish, there should be 
no reason to ignore or overlook it.

ASK THE 
EXPERTS
TRENDS IN SAMPLE PREPARATION 
FOR CHROMATOGRAPHY 
by Tanuja Koppal, PhDDerek Wachtel Dr. Mingliang Bao
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scientist in Labstat, the largest independent third-party tobacco testing company in the world. 

amines, phenolic compounds, carbonyls, volatiles 
(1,3-butadiene, isoprene, acrylonitrile, benzene, 
toluene), and semivolatiles (pyridine, quinoline, 
styrene, acetamide, acrylamide). We also look at 
inorganic compounds such as carbon monoxide 
(CO), oxides of nitrogen (NOx), ammonia, and 
heavy metals. Most of the organic compounds 
that we analyze are in the trace-level, micro-
gram, or nanogram amounts. Hence, the tobacco 
or tobacco smoke samples usually require a lot 
of pretreatments, such as derivatization, solid-
phase extraction (SPE) cleanup, and solid-phase 
microextraction, to improve sensitivity and to re-
duce sample matrix effects. 

Q: What trends or improvements 
have you seen in sample prep?
WACHTEL: I recently developed an LC-
MS/MS method for quantifying an endogenous, 
extremely polar small molecule in a particular 
tissue matrix. However, when I tried to use the 
same method with the same tissue matrix at a 
later date, results were not reproducible and I 
found myself reevaluating the original method. 
It was discovered that using a simple protein pre-
cipitation extraction was not sufficiently cleaning 
up the samples, resulting in reduced column life. 
Incorporation of a phospholipid removal plate 
seemed to alleviate the problem. 
In terms of trends, I see more use of plate-based 
methods, such as these phospholipid removal 
plates, that improve the column and detector life 
by producing cleaner samples for MS analysis. The 
other trend I see is the use of supported liquid ex-
traction (SLE), which is a simplified liquid-liquid 
extraction performed on a plate that has a sorbent 
to separate aqueous and organic phases. People 

generally prefer high-throughput sample prepara-
tions, and plates are easier to use than individual 
tubes, they produce clean samples, and they han-
dle the same typical sample volumes.
DR. BAO: I have been working for nearly 
15 years in this lab and remember doing a num-
ber of different types of liquid-liquid extractions 
and Soxhlet extractions for tobacco analysis that 
were manual and very time-consuming. Some-
times one technician would end up analyzing 
only three to five samples a day using these 
techniques. Over time we have improved most 
of our methods by switching to automated SPEs 
to significantly improve the work efficiency and 
reduce the time for analysis.
Fifteen years ago most of our mass spectrometers 
were ion-trap MS because of its relatively low 
cost, the ease of utilization, and better sensitivity 
as compared with quadrupole MS. Now we use 
quadrupole MS, as the new quadrupole MS can 
offer 10-20 times better sensitivity, which allows 
us to use smaller volumes of sample and auto-
mate the extraction procedures. It is very impor-
tant to our lab to be able to reduce costs and time 
for analysis and keep it competitive.
For the analysis of trace-level organic compounds 
in complicated sample matrices, such as tobacco 
smoke and environmental and food samples, the 
test methods should be highly sensitive and se-
lective. Most of the time the sensitivity and selec-
tivity of the analytical instruments (GC-MS or LC-
MS/MS) cannot be easily changed or improved. 
Improvement of sensitivity and selectivity of the 
test method can be more easily obtained by us-
ing SPE with selective sorbents such as molecular 
imprinting polymers (MIPs), immunosorbents, 
and mixed-mode sorbents.

Q: What would your advice be 
to other lab managers involved 
in sample prep?
WACHTEL: Sample prep is a very important 
step, and just because a sample looks clean does 
not mean that it actually is. Good sample prep can 
increase signal-to-noise, thereby resulting in a lower 
limit of quantitation and keeping columns and in-
struments performing for a longer period. 
DR. BAO: Sample prep is one of the most 
important parts of analysis for the labs that are 
looking to reduce cost and time of analysis. 
Sample preparation is usually the most time-
consuming step in any analytical procedure. One 
efficient way to reduce the time of analysis is to 
automate the sample preparation procedures. 
To switch from manual SPE to automated SPE, 
modifications on the SPE procedure or SPE column 
might be necessary. For example, we used a test 
method developed more than 15 years ago that 
required the use of two different SPE columns 
connected together. For a long time, the SPE pro-
cedure was manually run, as our automated SPE 
system could not handle two columns. We wanted 
to design a single SPE column with two adsorbents 
that would fit our automated SPE system. That 
idea was discussed with our vendors to see if they 
could custom make a single SPE column with two 
different adsorbents. Ten years ago an SPE column 
with multiphases was not very common, but we 
have succeeded in finding a vendor that agreed to 
make that multiphase SPE column for us. Since we 
switched to automated SPE, the costs of material 
(SPE column and solvents) and the cost of and 
time for sample preparation have been reduced 
more than 60 percent, and the reproducibility of 
data has also significantly improved.
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SAFE OPERATION & MAINTENANCE  
OF AUTOMATED EQUIPMENT  
by Vince McLeod

E very year, we see research facilities  
moving toward more automation, and 
recent issues of  Lab Manager highlight some of  

the newest equipment on the market. Many laboratory 
tasks are labor-intensive and the sheer number of  tasks 
performed, such as washing and sterilizing containers and 
installing and disposing samples and wastes, are becoming 
too time-consuming. Thus, complex equipment, such as 
sonicators, washers, autoclaves, and autosamplers, is be-
coming a necessity and is much 
more prevalent. When working 
in these well-equipped research 
facilities, we encounter prob-
lems in two main categories: 
noise and the inherent dangers 
of  the machinery. This month’s 
column discusses Lockout/
Tagout, the procedures used to 
isolate and de-energize com-
plex machinery so that repairs 
or maintenance can be performed safely. 

Lockout/Tagout measures are taken to prevent the 
release of  unwanted or stored hazardous energy. If  we fail 
to develop and follow a good Lockout/Tagout program, 
the result leads to some of  the most grisly, and often fatal, 
accidents in the workplace. One recent example that has 
been in the news lately involves a student who got her hair 
tangled in a lathe while working alone late at night. Can 
you imagine the horrible discovery? 

The latest data from the Bureau of  Labor Statistics 
shows that during the past three years (2004 to 2006) fatal 
incidents involving being struck by or coming into con-

tact with equipment ranked third behind falls and 
highway incidents.1 In addition, in 2006 alone these 

accidents accounted for 17 percent of  the total.1 The 
sad thing is that every one of  these incidents could have 
been easily prevented.

What do we mean by Lockout/Tagout?
Lockout/Tagout is the name we give to the program 

that complies with the OSHA standard for the con-
trol of  hazardous energy, i.e., 
29CFR1910.147.2 Briefly, this 
regulation applies to any employ-
er whose employees must service 
or maintain machines where 
unexpected start-up, energiza-
tion, or release of  stored energy 
could cause injury. It addresses 
all sources of  energy, including 
mechanical, electrical, ther-
mal, hydraulic, pneumatic, and 

chemical. The principle is simple and easily understood: 
lockout (or tagout) the energy source or equipment prior 
to working on it. However, due to the different types of  
energy and complexity of  the equipment and controls, a 
well-thought-out and detailed procedure is best. 

Lockout (the OSHA-required method unless this is 
infeasible) refers to placing an actual lock or physical 
block on the circuit breaker, switch, or other energy con-
trol. Devices exist on the market for most configurations. 
Tagout allows a tag to be placed on equipment or controls 
that cannot be locked out. Exceptions are permitted where 
the hazardous energy can be completely controlled by 

“Lockout/Tagout measures 
are taken to prevent the 
release of unwanted or 
stored hazardous energy.”

http://www.labmanager.com


HEALTH & SAFETY

PURE.
PERFORMANCE.

Victor is a registered trademark of Victor Equipment Company.  

© 2014 Victor Equipment Company.

Victor®, the name you know and trust, is synonymous with  
high performance and peace-of-mind quality. It’s our mission  
to ensure that every user of our innovative technology has  
the best experience possible. We listen, and we deliver  
specialty gas control solutions that work exceptionally for you.

For more information, call 1-800-569-0547 or  
visit VictorSpecialtyGasControl.com.

Victor_FullPgAd_LabManager_OCT-issue_9-22-14.indd   1 9/22/14   11:50 AM

http://www.victorspecialtygascontrol.com


42 Lab Manager    October 2014 www.labmanager.com

HEALTH & SAFETY

the employee performing the maintenance or service. 
Examples include a single electrical plug or valve right 
at the machine. Special procedures are also permissible 
where continuity of  operations is essential or shutdown 
of  the system impractical, such as with pressurized steam, 
water, or gas distribution lines.

The fundamental rules for a good Lockout/Tagout 
program are “one lock—one employee” and “you put it 
on—you take it off.” Sharing of  locks or passing of  keys 
should never occur, even when changing shifts. Another 
cardinal rule is “Test it before working on it.” Even if  all 
procedures have been followed and locks or tags placed, 
employees should “throw the switch” before beginning 
work to ensure that unexpected start-up does not happen. 
This will eliminate injuries from potential stored energy 
sources such as batteries, capacitors, and pneumatics.

REMOVE ALL ELECTRICAL 
CONNECTIONS FROM INSIDE 
CHEMICAL REFRIGERATORS AND 
REQUIRE MAGNETIC CLOSURES  
By James. A. Kaufman

Five-point program
A comprehensive Lockout/Tagout program is method-

ically detailed. Tunnel and rack washers, conveyors, and 
other automated equipment have the potential to injure 
employees in lots of  different ways due to the many 
forms of  hazardous energy. In addition, modern automat-
ed equipment more than likely will contain more than 
one form of  hazardous energy. The following five-point 
program will help get your Lockout/Tagout procedures 
up to speed in a hurry:

• Set clear responsibilities and procedures. Your written 
program should establish responsibilities for all employees 
regardless of  job assignment or whether they ever hang 
a tag or lock. The program should also provide detailed 
procedures to ensure that proper sequences are followed 
and all energy sources are neutralized. It is important to 
have a supervisor on each shift who has overall responsibil-
ity and authority for the Lockout/Tagout program. This 
is critical if  equipment might remain locked out through 
a shift change to ensure that turnover is complete and safe. 
Remember our cardinal rules: one lock, one employee, one 
key, and don’t forget to test it.

• Training. All employees are affected and have some re-
sponsibility under lockout/tagout. The amount of  train-
ing will vary based on job responsibilities. At a minimum 
all employees should recognize the inherent equipment 
hazards and whether proper lockout procedures are 
being followed. Include hands-on as well as classroom 
training and written testing to demonstrate competence. 
Use a multimedia approach encompassing lectures, 
computer-based information, videos and demonstrations 
to keep it interesting and ensure that you are reaching 
the entire audience.

• Second independent checks. This follows our cardinal 
rule of  “Test it before working on it.” Having a second in-
dependent set of  eyes look everything over is never a bad 
idea, especially in facilities with multiple units or identical 
pieces of  equipment. Ideally, the second look is conducted 
by someone other than those involved in originally set-
ting the lockout/tagout, someone who knows the specific 
equipment. A second check verifies proper and complete 
lockout, avoids confusion, and often finds problems or 
something that was overlooked.

• Document and follow up on violations. As we have seen, 
short-cutting on lockout/tagout can lead to serious injury 
or death. Employees must understand the importance 

Standard refrigerators should not be used for storage of 
flammable or reactive chemicals.  Electrical connections 
within the refrigerator can be an ignition source for 
flammable vapors. In fact, it’s been reported that there 
are nearly a dozen sources of ignition in a standard 
household refrigerator.

The motor under the refrigerator is also a potential 
ignition source. Explosion-proof refrigerators have their 
motor and compressor assemblies encased in an enclosure 
to prevent ignition. In addition, the refrigerator is wired 
with explosion-proof connections to the receptacle.

If the door has a latch mechanism instead of a magnetic 
closure, pressure built up in an explosion will blow the 
door off and cause more serious damage.

Every year, two or three refrigerators explode because of 
improper storage. Make sure your refrigerators are correct 
for your application.So
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of  the program and the consequences of  not following 
the procedures. This is one area where we cannot afford 
any mistakes. Hopefully any oversights are caught by the 
second check, documented, corrected, and used in the next 
training session. Never tolerate persistent or willful viola-
tions and investigate all reports of  such violations prompt-
ly. Follow up swiftly with corrective actions or reprimands 
as appropriate.

• Audit, audit, audit. Regular audits help identify problems 
with procedures or gaps in the program before they become 
serious or result in injury. Audits are essential to ensure that 
employees retain knowledge and are competent to perform 
their duties, and audits also identify who needs retrain-
ing and when. Perform program audits weekly or at least 
monthly. Ensure that audits are written and include reviews 
of  procedures and logs as well as physical inspections of  
active lockout/tagout projects. Determine the reasons and 
implement corrective actions and/or training for any dis-
crepancies found as soon as possible.

The Safety Guys welcome your comments and questions. 
You can contact them at info@thesafetyguys.com. Until next 
time, “Stay Alert” and remember “Safety First!” 
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PRODUCT FOCUS: UV-VIS SPECTROSCOPY

by Mike May, PhD

Spectroscopy can cover a range of  wavelengths, 
and this article focuses on the ultraviolet (UV) 
and visible (Vis) spectra, with a bit of  near-

infrared (NIR) too. These ranges allow for many 
applications as well as a variety of  technologies.

Spectroscopy benefits both research and 
manufacturing. “UV-Vis spectroscopy spans about 
any chemical application, from color analysis all the 
way to semiconductors,” says Mark Talbott, product 
manager for molecular spectroscopy at Shimadzu 
Scientific Instruments (Columbia, MD). For high-tech 
research, Travis Burt, marketing manager for high-
end UV-Vis-NIR products for Agilent (Melbourne, 
Australia) says, “There’s a lot of  work in advanced 
materials—such as biosensors and nanoparticles—that 
relies on UV-Vis-NIR spectroscopy.” The research 
applications also include the characterization of  
optical coatings, solar cells, and semiconductors. In 
manufacturing, the applications extend just as widely. 
As explained by Ursula Tems, Agilent’s Melbourne-
based marketing manager for routine UV-Vis products, 
“In biotech and pharma, we see UV-Vis spectroscopy 
used in quality control and assurance, which usually 
involves simple measurements on routine instruments 
that can be used by anyone.”

Tricked-out technology

On the high end of  spectroscopy, the technology—
especially the detectors—keeps getting better. As 
Carl Peters, senior applications scientist at BMG 
LABTECH (Cary, NC) says, “There are improvements 
on existing techniques in terms of  very fast high 
resolution in spectrometers that collect UV-Vis spectra 
of  1 nanometer resolution in under a second.” He adds, 
“That’s really useful for identifying the presence of  
nucleotides versus proteins and finding contaminants.”

The detectors are also getting more flexible. For 
instance, Burt points out that Agilent developed a 
sandwich detector that captures UV-Vis on top and 
NIR underneath. “With two detectors in one,” he says, 
“it avoids scanning problems when changing from one 
detector to another, and it speeds up using it.”

The light sources are also improving. As an example, 
Tems talks about flash-lamp technology. “The fast-
flashing lamp, which can typically last up to 10 years, 
lets users make measurements more quickly and with 
a lower overall cost of  ownership,” she says. “It is 
also immune to room light, so you don’t need a dark 
sample area.” That allows this technology to collect 
data with a fiber-optic probe that can be used in more 
situations. “You can take the instrument to the sample 
rather than taking the sample to the instrument,” 
Tems says. “Also, you get rid of  cuvettes, because you 
can have the sample in a beaker or test tube or even a 
microcentrifuge tube.”

Talbott agrees that flash-lamp technology works best 
in some applications. He says, “The lamps last longer 
than the ones traditionally used, and you can do 
rapid analysis.” 

To make this technology fit so many applications, the 
devices must be easier to use. Consequently, today’s 
spectroscopy platforms also allow more automation 
and simplicity. As an example, Peters says, “Just a few 
years ago, I was doing multiple readings at different 
wavelengths and doing all of  the calculations by hand 
to quantify DNA or nucleotides and look at purity, but 
now that can all be done automatically.”

Picking the product

Although this area of  instruments offers a wide range 
of  options, selecting the best one for the job often 
depends on the wavelength range. “That’s probably 
the case,” says Burt, “for a lab manager working in a 
contract lab that looks at optical coatings.” In addition, 

IMPROVING SOURCES AND DETECTORS 
EXPAND THE APPLICATIONS
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“The choice may not come down 
to the instrument’s performance 
and specs but … to how easily the 
measurements can be taken.”
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the dynamic range might need to exceed the necessary 
operating range because some accessories consume 
some of  the absorption range.

The types of  measurements and productivity should 
also be considered. “Some labs look at liquid solutions, 
so maybe they need a vendor that supplies an adaptable 
system that includes liquid handling as well,” Burt says. 
For many routine measurements, ease of  use could 
even trump the detection range and other high-tech 
aspects. As Tems says, “The choice may not come down 
to the instrument’s performance and specs but really to 
how easily the measurements can be taken.”

The format of  the sample might also matter. As Peters 
says, “For a while, we’ve had a microplate reader with 
a spectrometer within it, and that enables higher 
throughput of  the samples.” He adds, “It performs all 
of  the analysis that you can do with a spectrometer 
and does it on multiple samples in a short time.” As 
an example, he mentions screening large amounts of  
DNA for its quality.

Being able to change the sample format also comes 
in handy. In a YouTube video called “UV-Vis 
Spectrophotometer—Yale CBIC,” Eric Paulson, 
acting director of  the Yale Chemical and Biological 
Instrumentation Center (CBIC) in New Haven, 
Connecticut, shows some of  the variety of  sample 
accessories that some platforms offer and how to 
install them.

Many companies provide quality spectroscopy 
platforms and accessories. As Talbott says, “Most of  the 
instruments are solid. In fact, we have instruments that 
have been in the field for 20-plus years.”

Minor maintenance

For an instrument already in your lab, only minor 
attention keeps it humming along. Talbott says that 
you just need to “keep in mind cleanliness and monitor 
lamp life.” On the clean side, Talbott says, “Lots of  
instruments come in for repairs and it looks like a 
powder box inside.” So just keep the instrument in a 
clean place when possible. Also, it’s worth watching the 
lamp life. Talbott says, “Our instruments monitor that 
lamp, and if  it falls below a certain output it tells you to 
change the lamp.” That’s worth doing, since a dimmer 
lamp generates less light and more noise.

The available instruments for UV-Vis spectroscopy 
reflect the breadth of  applications of  this technology. 
So shopping for a new device takes attention to detail, 
and it’s worth the effort because the device could live 
a long life.

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

FOR ADDITIONAL RESOURCES ON UV-VIS SPECTROSCOPY , INCLUDING USEFUL ARTICLES AND A LIST OF 
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FOR ADDITIONAL RESOURCES ON VACUUM PUMPS, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS,  
VISIT WWW.LABMANAGER.COM/VACUUM-PUMPS

by Mike May, PhD

Scientists developed vacuum pumps—and their 
cousins—centuries ago. Until relatively recently, 
though, the instruments didn’t include many 

controls. “Uncontrolled vacuum is usually not optimum 
for most applications and can lead to sample loss, 
inefficient applications, and a lot of  time wasted in manual 
oversight,” says Peter Coffey, vice president of  marketing at 
VACUUBRAND (Essex, CT). “Scientists are increasingly 
using electronic controls for vacuum applications.”

Other experts agree. For example, Roland Anderson, 
laboratory product manager at KNF Neuberger 
(Trenton, NJ), says, “New options, including speed 
control and remote-control options, are making 
vacuum pumps more versatile for use in a wider 
variety of  applications.”

Tougher technology

Some of  the advances in vacuum pumps arise from 
where they are used. As Kevin Marzano—global 
vice president, RocKing Piston, Gast Manufacturing, 
part of  the IDEX Corporation (Benton Harbor, 
MI)—says, “These instruments are used in more 
and more harsh environments, including high heat 
and exposure to corrosive materials.” For instance, a 
vacuum pump might be used to remove waste from 
medical equipment. To operate under such conditions, 
developers use, for example, improved coatings around 
the pump and materials that withstand higher heat.

Even under ordinary conditions, today’s pumps prove 
more robust. Part of  that comes from a transition from 
AC to brushless DC motors. “The brushless DC motors 

have a much longer life, are quieter, and can be plugged 
in anywhere in the world,” says Marzano. 

Similarly, Coffey points out, “Traditional pumps 
employed fixed-speed motors, but variable-speed 
vacuum pump motors allow vacuum pumps to operate 
only as much as needed to maintain the desired vacuum 
level—pumping at full speed to quickly create vacuum 
and ramping back pumping automatically to maintain 
vacuum. This can reduce energy used by vacuum 
pumps in labs by as much as 90 percent.”

One user of  a VACUUBRAND pump commented on 
Amazon, “This pump works great! The installation was 
a breeze. It pumps down very quickly. I could not be 
happier unless it was free.”

Determine the duty cycle

The best vacuum pump for a specific situation, Marzano 
says, depends on the duty cycle. “If  it runs for just a short 
period of  time over an eight-hour shift,” he says, “then 
the pump’s life is not an issue.” If  a pump must work 
much harder, the expected lifetime gets more significant 
in a purchase decision. “A pump should last 4,000, 6,000, 
maybe even 10,000 hours,” says Marzano.

For the longest pump life, Anderson says, “Ensure that all 
fittings and connections are leakproof, install inline traps 
to prevent liquid and wet vapors from entering the pump, 
regularly inspect your pump for damage and signs of  
wear, and perform regularly scheduled maintenance based 
on experience and manufacturer recommendations.”

In the buying stage, though, don’t forget a couple of  
other details. “In some cases,” Marzano says, “how a pump 
connects with other equipment matters. Is it easy to 
connect and disconnect for service?” Those details could 
make the difference in getting the best pump for your job.

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

Although the electronic laboratory notebook 
(ELN) market is mature, it has undergone 
several cycles during the past three decades. 

This existential back-and-forth has centered on 
whether ELNs should primarily serve as direct 
replacements for paper notebooks or something more.

Today, the marketplace demands that in addition 
to serving as electronic repositories for intellectual 
properties, ELNs should foster collaboration 
within business units or research silos of  large 
R&D organizations. 

“Many vendors are promoting the idea that 
ELNs foster a collective, collaborative experience 
that allows sharing of  insights, information, and 
knowledge,” says Scott Weiss, director of  product 
strategy at IDBS (London, UK). 

Early on, ELNs followed development paths similar 
to that of  laboratory information management 
systems, where installations catered to one type of  
work, for example, analytical chemistry. Modern 
ELNs incorporate modules that handle numerous 
workflow types and “allow deep verticalization that 
supports sharing,” according to Weiss.

The evolution from thin, horizontal “paper 
on glass” ELNs is in direct response to the 
complexities of  modern scientific workflows.

While adding features and capabilities, developers 
have made ELNs easier to use and more accessible. 
Again, this is a response to the reality of  lab 
workers who are computer savvy but resist steep 
learning curves for new software. “They take as a 
given that technology should be easy to use,” Weiss 
says, “and products that are easy to use ultimately 
have a lower cost of  ownership.”

Originally, IDBS ELNs were based on a Microsoft 
Windows and Java operating system. This platform 
limits how and where laboratories could tap into 
ELN resources. Thus, IDBS and other vendors 
have moved entire installations to the Web, making 
many ELN features accessible through tablets 

and other mobile devices. Computer platform 
neutrality capabilities improve accessibility by 
allowing users to work remotely on the device of  
their choice and by freeing access and operation 
from any particular computer operating system.

De-siloing

Early ELNs were industry-specific to the point 
where chemical, environmental, and biology labs 
sourced their products from different vendors 
with reputations for particular industries. That is 
no longer true, says Leif  Pedersen, senior VP of  
marketing and product management at Accelrys (San 
Diego, CA). “Out-of-the-box implementation makes 
it easier to adopt new software releases, integrate 
with other software, and derive other values.”

ELNs have matured to the point where all leading 
products serve all fields equally well. Leading 
stand-alone ELNs of  2014 should register novel 
intellectual property from biology labs as easily 
as from chemistry labs, a capability that required 
extra work with ELNs of  a decade ago.

Related—perhaps enabling the trend in versatility—
have been vendors’ efforts at creating modular ELN 
components, for example, for quality, data mining, 
data capture, recipe, and procedure management 
modules sitting atop the ELN platform.

Why the interest?

Several factors explain the uptick in interest in 
ELNs. One is the realization that ELNs are truly 
universal tools. Instead of  purchasing one ELN 
for chemistry, a different product for biology, 
and versions each for upstream and downstream 
activities, a pharmaceutical company, for example, 
can make everything work on one platform.  

Second, organizations can now ease their way 
into ELNs as never before. Instead of  plunging 
into the software, labs can now take a stepwise 
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FOR ADDITIONAL RESOURCES ON ELECTRONIC LABORATORY NOTEBOOKS, INCLUDING USEFUL ARTICLES AND  
A LIST OF MANUFACTURERS, VISIT WWW.LABMANAGER.COM/ELN

approach. The first step can be as simple as creating a 
data repository that mirrors paper notebooks—paper on 
glass is the operative term.

Perhaps the most significant factor is that companies 
realize that the cost of  not  using an ELN is simply too 
high. Issues related to first-to-file, lost data, the ability 
to categorize and clone experiments, and regulatory 
compliance have essentially rendered paper obsolete.

“Software costs are probably not that different from  
the early days, but efficiencies are higher,” Pedersen 
explains. “Large companies now need only one 
product, not several. And the costs of  
consulting and implementation have 
fallen significantly, which has 
driven down the cost of  
ownership.”

The layered 
approach

“The world of  ELNs is 
best entered stepwise,” 
says Garrett Mullen, 
senior product marketing 
manager for NuGenesis 
products at Waters (Milford, 
MA). That is how best-in-class 
companies work today, particularly 
with ELN-naïve customers.

ELNs that have an SDMS component can capture data 
from networked computers and equipment such as pH 
meters and spectrophotometers, manage samples, and at the 
highest level participate in lab execution processes such as 
managing instruments, enabling stability study management, 
and ensuring compliance. The varied deployment levels 
underscore the need to take things one step at a time. 

At its simplest implementation, an ELN uses data 
management software to capture, store, and organize 
metadata within a centralized, secure repository. The 
next stage involves building a test execution system 
on top of  data storage to leverage that data to create a 
laboratory management system. 

“At this stage you’re ready to implement inventories of  
instruments and reagents that can manage instrument 
calibrations, help maintain reagent stocks using volume 
subtractions, and send notices for reorder,” Mullen adds. 
At this stage of  the business, paybacks become tangible. 
ELNs also assist with corrective actions. In the case of  
an instrument calibration that may compromise product 
quality, issues can now be easily identified and understood. 
Finally, the ELN moves toward more complex operations 
such as assigning tests and managing stability studies.

At what step does this evolving information technology 
project become an ELN? 

“It begins when the system 
manages test execution, when 
you’re able to digitize a process 
for creating buffers or reagents 
and plug in sample preparation 
protocols,” Mullen says. “That’s 
the all-important lab execution 

level, when the full 
functionality of  an 
electronic notebook  

is realized.”

This is the stage where 
tests and assays are 

automatically digitized 
and users create templates 

applicable to multiple 
workflows. “It’s a lot like  

Lego blocks,” Mullen says.  
“You don’t need to create a new component each time.”

By significantly lowering the learning curve, stepwise 
deployment has contributed significantly toward making 
ELNs more user friendly.

Lab managers should avoid technology for technology’s 
sake, however. “Automating because you sense the need 
to automate is an insufficient motivator for installing 
an ELN,” Mullen cautions. “There has to be a business 
benefit that improves productivity and quality, safeguards 
your business, and reduces the risk of  failing an audit.”

Angelo DePalma is a freelance writer living in Newton, NJ. 
You can reach him at angelo@adepalma.com.
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FOR ADDITIONAL RESOURCES ON UHPLC, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS, VISIT 
WWW.LABMANAGER.COM/UHPLC

by Angelo DePalma, PhD

Method transfer between HPLC and UHPLC 
has been a standard complaint against high- 
pressure, sub-two-micron technology. Despite 

the accumulation of  application notes from UHPLC vendors, 
end users continue to cite method transfer difficulties for not 
switching to UHPLC. Regulated methods in environmental, 
food, and pharmaceutical analysis are particularly prone to 
not switching below the five-micron particle barrier. 

Extending knowledge and practice from UHPLC to 
preparative LC is similarly difficult. 

According to Helmut Schulenberg-Schell, director of  
business development for liquid phase separations at 
Agilent Technologies (Waldbronn, Germany), the body of  
experience for transferring HPLC methods to UHPLC is 
voluminous compared with transfers from either HPLC or 
UHPLC to preparative work. 

The problem, says Schulenberg-Schell, is purification 
chemistry’s lack of  what he terms industrialization. 
“Chemists can often reach 80 percent purity or higher, but 
at that stage they cannot afford the additional time and 
effort required to optimize purification.” Nor is calling in 
a chromatography expert for projects at this relatively low 
level of  sophistication warranted.

At issue is not just hardware differences—stationary 
phases and columns are much larger in prep work than 
in UHPLC—but in adapting factors such as solvents, 
gradients, and flow rates to preparative systems.

Agilent has developed an algorithm that with the assistance of  
“industrialized,” automated injection and fraction collection 
systems can seamlessly scale from analytical runs to preparative 
without user interaction. Users simply select the UHPLC peak 
they would like to isolate, and the system does the rest.

Industrialized scaling from UHPLC to prep LC will replace 
flash chromatography in labs that need to purify many 
samples at milligram-to-gram scale. Flash is rapid but requires 
some level of  development and hands-on time. “Flash 
chromatography’s advantage [relative to other open column 
methods] is speed, but it does not provide the purity of  
HPLC,” says Schulenberg-Schell. “Prep LC conveys the same 
purification efficiency of  analytical LC to purification.”

Mixed-mode UHPLC
A presentation earlier this year by Xiaodong Liu, PhD, 
manager of  R&D, chromatography consumables at 
Thermo Fisher Scientific (Sunnyvale, CA), illustrates 

one drawback of  conventional UHPLC for life science 
analytes. Reverse-phase has been the go-to separation 
mode, but it shows poor retention for hydrophilic 
molecules, is incompatible with aqueous buffers, and has 
limited selectivity. “Selectivity has the greatest impact on 
separation,” Liu says.

Hydrophilic interaction chromatography (HILIC) suffers 
from matrix effects and is unsuitable for hydrophobic 
analytes. “Plus the method is not rugged,” Liu adds. “It 
works for some separations, but for many real-world 
analytes it is not a good choice. And ion exchange works 
only for charged molecules.”

The answer to the complexity and diversity of  life 
science samples is mixed-mode chromatography. 
Mixed-mode consisting of  hydrophobic or hydrophilic 
interaction plus ion exchange on a single resin has been 
around for decades, but users considered it too complex 
and finicky. Liu and coworkers have been at the forefront 
of  developing and applying mixed mode resins for 
everyday UHPLC applications where ionex, reverse 
phase, and HILIC fall short.

Under mixed mode separations, elution order may often 
be altered—even reversed—by changing mobile phase 
pH. Additionally, mixed mode provides baseline separation 
of  basic, neutral, and acidic molecules in a single sample 
within the same run.

“We’re not trying to replace reverse phase but rather focus 
on specific, significant applications for mixed mode,” Liu 
says. He is working with the U.S. Environmental Protection 
Agency, for example, on developing mixed-mode analytics 
for drinking water. 

Similarly, biopharmaceutical labs are beginning to notice 
mixed-mode columns for glycan analysis. In another 
Thermo study, mixed-mode UHPLC baseline separated 
enzymatically released glycans from bovine fetuin, an 
important serum component. Individual sugar moieties 
were then identified with mass spectrometry.

Mixed-mode chromatography complements UHPLC and 
mass detection with novel, sometimes strange separation 
capabilities. While it is not suitable for every situation, 
labs with difficult separations not currently served by 
HILIC, reverse phase, or ion exchange should keep an 
eye open for mixed-mode protocols for molecules they 
routinely work with.

Angelo DePalma is a freelance writer living in Newton, NJ. You 
can reach him at angelo@adepalma.com.
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E ach day involves something new at the McCrone 
Associates microanalysis lab. Dealing with a huge 
range of  industries means lab staff  do non-routine 

investigative microanalyses of  a variety of  samples 
and often have to create new methods altogether to 
complete the work a customer needs. Sometimes that 
makes for a big challenge, but it’s also what makes 
working at McCrone Associates so interesting and is 
one of  the main reasons staff  tend to stick around. 
Usually that work involves several thousand projects per 
year, which are tackled by the 25,000-square-foot lab’s 
45 employees, says David Wiley, president at McCrone 
Associates. Clients come anywhere from the food and 
beverage to the pharmaceutical industries and are 
typically trying to understand a problem with either 
one of  their products or processes; McCrone Associates 
helps find a solution by investigating the problem on the 
microscopic scale. 

Kent Rhodes, senior VP and technical director at 
McCrone Associates, explains that the work they do, 
microanalysis, is different from trace analysis, using what 
he calls “the chocolate chip cookie analogy” to elaborate.

“Say you were asked to determine whether chocolate is 
present in a batch of  cookies,” he says. “You could grind 
them up, do an extraction and analyze for chocolate 
using liquid chromatography. This is trace analysis—you 
might start with 100 grams of  cookies, and find 100 mg 

of  chocolate (1,000 ppm). For microanalysis, you would 
inspect and dissect the cookies, looking for chocolate 
chips or other discrete pieces of  chocolate. Your answer 
might be that there are three chocolate chips in each 
cookie, each around four millimeters in size.”

Helping clients understand a problem on a different 
scale is one of  the things Wiley finds most fascinating 
about the work being done at McCrone Associates.

“It provides insights moving clients closer to a solution 
to whatever the problem is,” he says. “That would be the 
underlying message if  we did a case study on the work 
we do: microanalytical methods applied across a wide 
variety of  materials from different industries.”

Being able to meet the huge variety of  client needs 
means having a strong staff. Scientists in the lab have a 
variety of  degrees—from the BS up to the PhD level—
in a variety of  fields, including chemistry, forensic 
science, geology, and biology. And they must have at 
least five years of  lab experience to be considered 
for a project leader position in the microanalysis lab. 
Once new staff  members start at McCrone Associates, 
they go through a mentorship program where they are 
paired with a senior scientist for up to a year, learning 
the instruments and techniques used at McCrone 
Associates, how to go about using the company’s 
resources, and the team approach to problem solving.

PERSPECTIVE ON: A MICROANALYSIS LAB

A LAB OF 
LEADERS
GIVING STAFF 
RESPONSIBILITY 
FOR INDIVIDUAL 
PROJECTS BOOSTS 
ORGANIZATION’S 
MOTIVATION   
by Rachel Muenz

The McCrone Group building.

http://www.labmanager.com


James Bowman Lindsay was the first 
person to demonstrate constant electric 
light, blazing the way for Thomas Edison’s 
commercial light bulb in 1880. But Scottish 
inventiveness didn’t stop there…

Today, Peak Scientific gas generators also proudly 
represent Scottish innovation. Manufactured to ever 
higher standards and with new features appearing 
regularly, Peak’s gas generator range offers innovation, 
reliability, and the assurance of peak performance. 

Add to this, world class after sales care and you can 
see why Peak Generators are used in some of the most 
sophisticated labs in the world.

FIND OUT MORE 

Call: +1-866-647-1649  

Email: marketing@peakscientific.com 

www.peakscientific.com

It was a bright Scot 
that invented the 
light bulb.
We also design  
the world’s best  
Gas Generators.

EXPECT INNOVATION

http://www.peakscientific.com


54 Lab Manager    October 2014 www.labmanager.com

PERSPECTIVE ON: A MICROANALYSIS LAB

“At that point they’re evaluated to determine whether 
additional training is necessary or whether they’re ready 
to work on projects by themselves,” Rhodes explains. 
“We work under a project leader arrangement, so each 
scientist will deal individually with clients everywhere—
from designing the analysis plan to carrying through the 
analysis and reporting the results. Our goal is to have our 
scientists ready to be able to work directly with a client 
in that model after a year.”

Wiley adds that McCrone Associates is part of  the larger 
McCrone Group, which includes McCrone Microscopes 
and Accessories and Hooke College of  Applied Sciences, 
where many of  the scientists from McCrone Associates teach 
courses on some of  the analytical techniques they use daily.

“When new staff  members come onboard, they have 
the opportunity to take a class with one of  our senior 
scientists as a training opportunity as well,” he says.

Seeing staff  master new instrumentation and build their 
skills as they complete that training is one of  the things 
Rhodes enjoys most about his job.

“A lot of  people come in with a very good academic 
understanding of  these techniques and methods, but [it’s 
more difficult] when you actually have to apply it to a 
real-world situation,” he says. “Many of  these are very 
time-sensitive investigations—a production line is down, 
a product can’t be shipped—so there’s a lot of  pressure 

to get the right answer very quickly. You really have to 
be in this environment to appreciate those skills. Helping 
people learn those skills and seeing them grow into the 
role is really rewarding for me.”

And those staff  members seem to enjoy their jobs just 
as much, as shown by a high employee retention rate. 
For example, they have an employee who has been with 
the company for 53 years. The company celebrates 
employees’ years of  service in five-year increments at 
its annual anniversary party, and Wiley said they had 
several employees celebrating ten and 15 years at the 
company and one who was marking 25 years. Wiley 
himself  has been at McCrone Associates for 15 years.

“I think it’s the variety of  the work and just the 
environment of  the lab that keeps people motivated and 
keeps them wanting to continue the work that they’re 
doing,” he says, adding that the project leader structure is 
a big part of  employee motivation.

1. 

2. 
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Responsibilities and organization
Along with the project leaders, the lab also has a number 
of  support staff  who help monitor the progress of  
projects, work on reports, interact with clients, and tackle 
administrative duties for those projects, Wiley says.

Technology plays a role in keeping tabs on projects, 
though it has posed a bit of  a challenge.

“Because of  the nature of  our testing, a lot of  our tests 
are non-routine—they’re more qualitative analyses, 
identification of  materials—so we’ve found that 
commercial LIMS systems for tracking samples haven’t 
really been effective for our types of  analyses,” Rhodes 
says. “We’ve developed our own in-house software to 
track samples and manage the results that we generate 
from the various instruments that we use.”

As senior VP and technical director, it’s Rhodes’ job 
to make sure the lab’s instrumentation is maintained 
and calibrated, and quality requirements mean he 
has to ensure those instruments and techniques are 
validated as well. He also oversees project management 
and assigns resources and projects to people. Wiley, 
as president, oversees operations, but keeps an eye on 
what the scientists are working on, both from a curiosity 
standpoint and to stay in tune with the needs of  clients.

1. The McCrone Associates 
microanalysis lab’s clean-
room space. 2. McCrone 
Associates’ Craig Schwandt, 
PhD, works with the lab’s 
FESEM system. 3. Mc-
Crone Associates’ Gretchen 
Shearer, PhD, works with 
the company’s Renishaw 
inVia Raman microscope.

3. 

Days for the project leaders, who handle five to ten 
projects simultaneously on average, vary greatly. Rhodes 
says they may start off  finding out that they need to 
do some microscopic investigation of  a sample, have a 
meeting with colleagues to discuss results of  a second 
set of  samples, and write a report for a third client—and 
then they may go into the lab and get an email or phone 
call from yet another client whose production line is 
down and have to work that into their schedule as well.

“It really is a question of  what our clients need and how 
we can juggle several different clients at once and try to 
meet all their needs,” says Rhodes, who has worked with 
McCrone Associates for 24 years. “That’s the overwhelming 
theme of  the day here—you have to be adaptable and be 
able to adjust as the needs of  your clients change.”

Meeting the challenges
Understanding the many different needs of  clients from 
such a variety of  industries is tough work, which all 
comes down to melding McCrone Associates’ expertise 
in microanalysis with the client’s expertise in their 
industry, Rhodes says. Wiley adds that communication 
is crucial to ensuring that they are giving clients exactly 
what they need.

“We work very hard to have open communications and 
relationships with our clients,” he explains. “We do our 
best to communicate an understanding of  the work that 
we do and the questions they’re asking and make sure 
there’s an open dialogue about what is necessary to move 
forward [all while ensuring that] they understand the 
scope of  what we need to do to be able to help them.”

Other challenges include meeting government 
regulations when working with clients regulated by 
the Food and Drug Administration (FDA) or other 
government bodies and staying on top of  rapidly 
changing technology.

“Each problem, each sample that a client brings us has 
its own unique facets and may take a unique approach to 
understand, investigate, analyze, and provide results that 
will help to resolve a client’s problem,” Wiley explains. 
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“Sometimes trying to work within the boundaries of  those regulations  
is a challenge.”

Rhodes says that they have handled the difficulty of  fitting non-
routine analysis into the framework of  Current Good Manufacturing 
Practice from the FDA or other regulations by investing heavily in 
their quality department.

“Because we’re not doing an assay where we can necessarily reference 
a USP [U.S. Pharmacopeial Convention] or an ATSM-type standard 
method, it’s up to us to develop those methods, validate them if  
necessary, and document them to the degree necessary to use them 
on clients’ samples,” he says. “A lot of  that comes back to us and our 
quality department.”

In terms of  industry change, Wiley says that they often see shifts in the 
problems they are helping clients deal with—as one set of  problems 
is resolved, another set crops up. Recognizing those trends is another 
important challenge they must meet. Increased levels of  cleanliness in 
industries is another change, Rhodes adds.

“The types of  contaminants that clients want identified become smaller 
and fewer, and so it becomes much more difficult to isolate those 
materials from samples and analyze them,” he says. “As cleanliness levels 
go up, our challenge to analyze the remaining residual materials in such 
samples becomes much more difficult.”

MAIN MICROANALYTICAL INSTRUMENTS 
AND TECHNIQUES USED:
• Automated Electron Microscopy Particle Analysis  

• Electron Microprobe Analysis (EMA)

• Fourier Transform Infrared Spectroscopy (FTIR)

• Polarized Light Microscopy (PLM)

• Raman Spectroscopy

• Scanning Electron Microscopy (SEM) with EDS/WDS

• Transmission Electron Microscopy (TEM)

• X-Ray Diffraction (XRD)

• X-Ray Photoelectron Spectroscopy (XPS)

PERSPECTIVE ON: A MICROANALYSIS LAB
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Along with the lab’s advanced microscopy 
technologies, their 2,000 square feet of  ISO 
class 5 cleanroom space where they prep 
customers’ samples has helped them stay on 
top of  those increasing levels of  cleanliness in 
their clients’ industries.

“That is critical to our process and critical to 
ensuring that we’re not introducing additional 
environmental contaminants or cross-
contaminating clients’ samples,” Wiley says. “It’s 
critical for us to maintain a level of  cleanliness 
within our lab. We go above and beyond the 
typical laboratory space by having the cleanroom 
space and doing the initial preparation of  
samples within that space.”

The lab has dealt with a number of  interesting 
art and artifact restoration cases, for example, 
doing ink and materials analyses for the National 
Geographic Society on the 1,700-year-old 
Gospel of  Judas. More recently, the lab has 
worked on the problem of  glass delamination in 
vials used by the pharmaceutical industry, where 
glass flakes form in a vial by the interaction of  the 
solution with the glass surface.

“I think that’s really fascinating, because it 
combines a lot of  different areas of  materials 
science into one type of  investigation,” Rhodes 
says. “Understanding that chemistry and how to 
analyze those samples has been one of  the most 
interesting projects we’ve been working on with 
several manufacturers over the past few years.”

To meet future needs, Rhodes says the lab is 
always looking at new analytical techniques that 
fit with the company’s goals and services they 
provide and evaluating the need for additional 
resources from a staffing standpoint, either with 
regard to adding a new service or supplementing 
one they already provide. Recently, the lab 
just upgraded its oldest piece of  technology, 
which came from the 1980s, bringing a new 
multimillion-dollar instrument online to replace 
it and drastically increasing their capabilities in 
that area.

“That’s the kind of  thing that’s really exciting 
for all our scientists—just looking to the 
new opportunities as the equipment and 

PERSPECTIVE ON: A MICROANALYSIS LAB

instrumentation improve,” he says. “It is a real challenge to be 
looking ahead and seeing what might be important to answer 
these questions.”

Rachel Muenz, assistant editor for Lab Manager, can be reached  
at rachelm@labmanager.com or by phone at 888-781-0328 x233.
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Nearly 23% of respondents plan on purchasing a new 
water purification system in the next year. The budget 
ranges for these purchases, as reported by survey 
respondents, were:

	Less than $5,000
	$5,000 - $10,000
	$10,000 - $15,000
	$15,000 - $20,000
	$20,000 - $30,000
	$30,000+

32%16%

10%

7%

12%
23%

Principal water feed sources as reported by survey 
respondents
Raw potable 36%

Deionized 29%

Distilled 10%

Reverse osmosis 14%

Di/RO 11%

Types of contaminants typically found in respon-
dents’ lab water
Particulates 28%

Dissolved inorganics (solids and gases) 26%

Dissolved organics 21%

Microorganisms 16%

Pyrogens 4%

Other 5%

Water is the most commonly used laboratory reagent; however, the importance of water 
quality is often overlooked. Because impurities can be a critical factor in many research 
experiments, water purity ranks high in importance. There are several types of impurities 
and contaminants in water such as particulates, organics, inorganics, microorganisms and 
pyrogens that can adversely affect results.

Achieving water of a high quality requires the careful use of purification technologies and 
a method for accurately measuring and monitoring contaminants.

TOP 4 QUESTIONS 
You Should Ask When Buying a Water Purification System

1. What do you need the water for? What is your application & what type of water is needed? What is the source of 
your current water? How much water is required per batch/day? Are there special requirements for delivery?

2. What is your budget? (This will determine the technology). What is the cost of ownership over five years?

3. Where do you need the system in the lab(s)? Consider: top of counter, under counter or wall mounting the unit. What 
is the overall footprint/real estate of the system(s) and components?

4. What kind of warranty and service is provided? Is the system manufactured to quality standards and which ones? Is 
this a pharmaceutical application that needs to be validated?

TOP 10 FEATURES/FACTORS 
respondents look for when purchasing a water purification system

94%

94%

88%

93%

93%

94%

93%

93%

92%

90%

PERFORMANCE OF PRODUCT

DURABILITY OF PRODUCT

AVAILABILITY OF SUPPLIES AND ACCESSORIES

SERVICE AND SUPPORT

LOW OPERATING COSTS

EASE OF USE

LOW MAINTENANCE/EASY TO CLEAN

WARRANTIES

VALUE FOR PRICE PAID

TOTAL COST OF OWNERSHIP

ARE YOU IN THE MARKET FOR A... 
WATER PURIFICATION 
SYSTEM?

For more information on water purification systems, including useful articles and a list of manufacturers,  
visit www.labmanager.com/water-purification
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‘ ‘‘ ‘ ARE YOU IN THE MARKET FOR A... 
MASS SPECTROMETER?

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

Primary fields of study for mass spectrometry users
Environmental 22%

Food safety and testing analysis 14%

Forensic analysis 10%

Drug discovery 9%

Proteomics 8%

Clinical testing 7%

Biomarker & omics research 6%

Geology 4%

Genomics 1%

Other 19%

Top 12 sample types analyzed by mass spectrometry as 
reported by survey respondents
Blood, body fluids, and cultures 13%
Drinking water 8%
Food and food related products 7%
Waste water 7%
Animal tissue 6%
Pharmaceuticals 6%
Soils 6%
Air 5%
Gases 5%
Metals 5%
Plants 5%
Petroleum products 4%

Nearly 41% of respondents plan on purchasing a new 
mass spectrometer in the next year. The reasons for this 
purchase as reported by survey respondents were:
Upgrading older system 17%
Increase capacity / volume 16%
Require higher quality data 12%
Looking for more mass accuracy and resolution 10%
Setting up a new lab 8%
Integrating MS from traditional HPLC to UHPLC 6%
Looking to reduce the amount of sample prep time 6%
Require shorter run times / increased lab throughput 6%
Looking for a complete system that includes data 
handling and storage

4%

Looking to reduce the usage of solvent and waste 4%
Trying to reduce operating costs 4%
Require a smaller footprint for the instrument in the lab 1%
We require more precise and accurate flow rates 1%
Other 5%

Mass spectrometers, measuring the mass-to-charge ratio of charged particles to 
determine their molecular weight, have not quite become a routine acquisition for every 
lab that might benefit from them. Four parts are standard in all mass spectrometers: a 
sample inlet, an ionization source, a mass analyzer and an ion detector.

TOP 6 QUESTIONS 
You Should Ask When Buying a Mass Spectrometer

1. What factors come into play when determining the MS specifications you require in terms of throughput, sensitivity, 
robustness, software control, ease of use, and ease of maintenance?

2. What differentiates the vendor’s MS from others offered, in terms of performance and how easy it would be to upgrade?

3. How do you validate the specification claims presented by the vendor?

4. Has the data processing software been designed for enhanced analytics, with lab workflow in mind and does it support critical 
compliance requirements?

5. What are important price points to keep in mind when selecting a MS?

6. Laboratories need fast and effective services, including an effective distribution of spare parts, instruments, service personnel 
and education/ training. How does the company serve these needs globally?

TOP 10 FEATURES/FACTORS 
respondents look for when purchasing a mass spectrometer
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12%

18%

14%

16%

14%

8%

4%

14%

ARE YOU IN THE MARKET FOR  A... 

GAS GENERATOR?

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

Types of gas generator used by survey respondents

Hydrogen 34%
Nitrogen 33%
Zero Air 19%
Other 6%
Purge 4%
Calibration 3%
TOC 1%

Frequency of gas generator inspection as reported by 
survey respondents
Before every use 18%
Weekly 18%
Monthly 6%
Quarterly 12%
Every six months 20%
Annually 20%
Every two years or more 8%

In many laboratories, gas generators are quickly replacing traditional tanks offering greater 
flexibility, convenience, safety and cost-effectiveness. Gas generators offer the ability to produce 
on-demand supply and specialty blends of highly pure gases for various applications.

TOP 6 QUESTIONS 
You Should Ask When Buying a Gas Generator

1. What is your application? As the range of available gas generators continues to expand, consider what it will be  
used for. For example, Fourier transform IR spectroscopy operates best in the absence of carbon dioxide so users  
will require a generator that creates CO2-free gas.

2. Do you require high quality gas? In many cases gas generators can produce a superior product both in purity and 
consistency without the risk of contamination during gas-line changing.

3. What volume of gas do you require? Many instruments now require higher volumes of gas. If your space is small, or 
you expect your needs to increase over time you may wish to consider a gas generator which will take up much less 
space than storing tanks of gas.

4. Are long-term cost savings important to your project? Beyond convenience, gas generators save on shipping costs, 
time-related costs for changing tanks, and managerial costs for managing safety and supply of tanks.

5. Is noise a factor in your lab? Noise can be both bothersome and present a real health concern for those exposed.  
If low-noise is desirable, consider a gas generator with detachable or low-noise compressors.

6. What sorts of service agreements are available? Is training in self-maintenance sufficient, or are service  
representatives available?

Nearly 31% of respondents plan on purchasing a gas 
generator in the next year. The reasons cited for this 
purchase include.

	Switching from helium to hydrogen
	Cheaper than gas cylinders
	Increase safety
	Building/renovating lab
	Upgrading old system
	Starting a new lab process
	QA/QC
	Other

TOP 10 FEATURES/FACTORS 
respondents look for when purchasing a gas generator.

93%

93%

91%

90%

86%

85%

83%

83%

81%

80%

PERFORMANCE OF PRODUCT

DURABILITY OF PRODUCT

VALUE FOR PRICE PAID

EASE OF USE

LOW OPERATING COSTS

LOW MAINTENANCE/EASY TO CLEAN

TOTAL COST OF OWNERSHIP

WARRANTIES

AVAILABILITY OF SUPPLIES AND ACCESSORIES

SERVICE AND SUPPORT

http://www.labmanager.com/gas-generators
http://www.labmanager.com


™

ProtonOnSite.com  |  203.949.8697  |  info@ProtonOnSite.com

SAVINGS FROM ON-SITE GAS GENERATORS ARE LIMITLESS.
• ROI IN LESS THAN 1 YEAR
• FASTER ANALYSIS  
• LOW MAINTENANCE COSTS

http://www.protononsite.com


62 Lab Manager    October 2014 www.labmanager.com

I
f  the voluminous patent filings for new compressors, refrigerants, insula-
tion, and power management are any indication, refrigeration technology 
is one of  the most-researched engineering topics affecting lab operations. 
Developers are constantly on the lookout for technologic tweaks that 
maximize efficiency, reliability, stability, and temperature uniformity while 
minimizing noise, energy consumption, and released heat. 

In one popular ultralow-temperature freezer design, cascade refrigeration, 
units reach target temperatures in two stages. The first compressor lowers tem-
perature to an intermediate level, at which point a second compressor takes it 
the rest of  the way, for example to -86°C. Cascade compressors use 
different refrigerants. 
The drawback of  cascade systems is that the compressors depend on each 

other and work together. If  one fails, the other will not be able to keep up. Un-
less someone notices a malfunction, the box will eventually warm up to room 
temperature. And this indeed happens, with sometimes disastrous results. For 
example, in 2012, a Harvard University lab lost a priceless collection of  human 
brains when a compressor failed despite the fact that there was no power outage 
and all alarms and indicators were apparently functional.
Several years ago Panasonic introduced a freezer design that uses two inde-

pendent compressors to reach -86°C. If  one compressor fails, the other takes 
over and holds the unit at around -65°C. This dual-compressor freezer was 
regarded as the safest of  its time in terms of  sample preservation under 
difficult conditions. 
In April 2014, Z-SC1 Biomedical (Montreal, PQ) introduced an ultralow-tem-

perature freezer that expanded on this idea. It uses two optimized autocascade 
compressors to maintain cryogenic temperatures. “However, it only requires 
one compressor to hold temperatures at -86°C, says Jean Fallacara, CEO of  
Z-SC1 Biomedical. “If  one compressor fails, a technician can work on it while 
the other compressor is running.” These freezers eliminate temperature-low-
ering resulting from a failed compressor by employing several refrigerants that 
eliminate the need to run in two stages.

HEALTHIER WORKPLACE
Noise and heat are important factors to consider during lab design. To guar-

antee a healthy work environment, lab managers should seek to minimize noise 
from freezers and other instruments that are constantly working. In particular, 
freezers that cool to -80°C are noisy and generate unacceptable heat that adds 
to the air-conditioning burden. Costs are even higher for freezers that operate 

Ultralow-Temperature Freezer / Twin 
Guard /Panasonic Healthcare 
us.panasonic-healthcare.com

Ultralow-Temperature Freezer / TWIN-
CORE / Z-SC1 Biomedical / http://z-sc1.com

NEW TWISTS TO MATURE TECHNOLOGIES 
by Angelo DePalma, PhD

INSIGHTS
ON COLD STORGAGE
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through 220V outlets. 
As a possible alternative, 

freezers that cool to -80°C 
from 110V outlets–the 
same kind used in homes–
employ unconventional 
cooling technology rather 
than conventional cascade 
refrigeration. 
Vlad Lebedev, CEO of  

RURO (Frederick, MD), 
mentions a freezer from 
Stirling Ultracold (Athens, 
OH), which uses a 110V 
free-piston Stirling engine 
as a high-performance, 
cost-saving, reliable al-
ternative to conventional 
ultralow freezers. “These 
freezers use approximately 
half  the electricity, are 
very low noise, and main-
tain a consistent tempera-
ture curve,” Lebedev says. 
“Electricity savings comes 
from both the voltage re-
duction and the free-piston 
design. Better coefficients 
of  performance result in 
power savings. These freez-
ers may cost more than 
standard freezers, but lower 
costs over time makes up 
the difference.” 

Another possibility to reduce costs, heat, and noise in 
the lab is to locate all freezers within a common area, 
allowing freezer management through a single software 
package such as RURO’s FreezerPro®. Freezer/sample 
management software allows easy retrieval of  samples, 
thus avoiding cooling dispersion when the freezer door 
remains open for long periods. Additionally, research 
groups could share the same freezer for additional  
cost savings. 
RURO’s customers have expressed interest in alterna-

tive freezer technologies. According to Lebedev, liquid 
nitrogen (LN2) freezers achieve -180°C cooling with 
low heat dissipation and quiet operation. 
This innovation is part of  the growing trend toward 

automated “smart” frozen storage. “Storage at -180°C 

is convenient because at that temperature it is possible 
to maintain, within the same fridge, cells, enzymes, and 
mRNA samples,” Lebedev says. “Centralized, robotic 
sample storage and retrieval reduces the likelihood of  
human error.” 

PROTECTING YOUR INVESTMENT
Laboratory freezers are significant investments by 

themselves, but the samples they store are often irre-
placeable. Regular care is not difficult or expensive, and 
may save thousands in service and parts–not to mention 
months or years of  work.
Buckner Richerson, VP of  international sales at 

NuAire (Plymouth, MN), suggests positioning freezers 
away from walls “to allow the units to breathe.” Poor heat 
dissipation is the leading cause of  component failure 
leading to downtime and high repair bills. 

A related precaution is maintaining ambient tempera-
ture. “This is not usually an issue in Western countries, 
but can be in tropical locations,” Richerson tells Lab 
Manager. A robust air-cooled condenser operates up to 
about 32°C. Above that temperature, units lose their 
ability to maintain set point temperature. “Compressors 
begin to run hot, which shortens service life.”
Low voltage is the enemy of  all compressors. Power 

lines of  230V, 50Hz, are standard in most of  the world, 
but not every country can deliver those values reliably. 
Voltage dropping to 170V would overwork the com-
pressor that is trying to maintain target temperature on 
voltage that is out of  specification. Again, the result is 
overheating and shortened life. Richerson advises labs 
with voltage issues to purchase a freezer with a factory-
installed voltage booster that will compensate for falling 
or fluctuating voltages.
Freezer maintenance is straightforward. “Take time to 

change the air filter,” Richerson advises. This component 
resembles the filters found in air conditioners or vacuum 

-86°C Freezer / SU780U  
Stirling Ultracold   
http://stirlingultracold.com

Automated Freezer 
SmartFreezer / RURO  
www.ruro.com

“The drawback of  
cascade systems is that  
the compressors depend  
on each other and 
work together.”

http://www.stirlingultracold.com
http://www.ruro.com
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cleaners. Some companies 
sell single-use filters; oth-
ers, like NuAire, provide 
washable, reusable filters. 
Compressor repairs 

or exchanges can run 
upwards of  $5,000, which 
is why Richerson suggests, 
“If  your compressor goes, 
it’s often wise simply to 
buy a new freezer.”
Routine removal of  

snow from around the top 
inner door is an absolute 
must. Once it turns to ice, 
it will be more difficult to 
remove without disturb-
ing samples and will 
eventually interfere with 
door closure. “This will in 

turn cause more ice to form. It can turn into a mess re-
ally quickly, and could even ruin your 
gasketing,” Richerson says.
Labs that do everything right can still 

lose precious samples through repeat-
ed openings and closings of  freezer 
doors, or simply being unable to locate 
a specific sample among hundreds of  
others. These labs should consider an 
automated system, says James Craven, 
Sample Management, TTP Labtech 
(Cambridge, MA). “Our approach is to 
automate the process and remove con-
tinuous access to a freezer by multiple 
users. Unlike manual freezers, auto-
mated systems create a secure environ-
ment that is not impeded by human 
error and provide complete confidence 
in the integrity and traceability of  
every sample.” 

NOT SO FAST
Alex Esmon, PhD, product manager 

for liquid nitrogen cryopreservation at Thermo Fisher 
Scientific (Asheville, NC), believes that proper sample 
preparation is “of  paramount importance” for samples 
going into long-term cold storage. Unless lab workers 

take care, samples become infiltrated with ice crystals, 
which can destroy tissue structure as well as cells. “Im-
proper prep can be disastrous. When you remove that 
sample down the road, it will not be viable or perform 
as expected,” Esmon says. “It comes down to the phys-
ics and thermodynamics of  freezing.”
Cooling living cells slows down their biological and 

chemical activities, which cease around the glass transi-
tion temperature of  water. But reaching that point is not 
as simple as submerging a bag of  suspended cells in a 
bottle of  liquid nitrogen. That would not work for deli-
cate animal cells, particularly stem cells or bone marrow 
cells targeted for therapeutic purposes. Even bacteria, 
which over billions of  years have evolved to withstand 
sharp drops in temperature, will lose viability. 
Esmon advises against trying to “wing it” when 

encountering a new cell/freeze combination. “A large 
body of  literature exists on cryopreservation, on 
cooling rates for specific sample types.” If  a protocol 
doesn’t exist–which is unlikely–a suitable protocol can 
be reached through an optimization process that tests 

various cooling conditions.
Cooling rate is the most important fac-

tor, but not the only one to consider. Ice 
crystals form when the latent heat of  
fusion–the heat a sample gives up dur-
ing the phase transition–reabsorbs into 
the sample. “If  you can mitigate that 
heat release, samples have a much better 
probability of  surviving,” Esmon notes. 
Labs typically achieve this through a 

controlled-rate freezer. These sample 
prep devices–they are not for stor-
age–allow user-specified cooling rates 
and are capable of  soaking up phase 
transition enthalpy. After samples reach 
target temperatures, users remove them 
to long-term storage freezers. 
Formulas for differentiating controlled 

cooling of  plant seeds from cells, for 
example, or even related sample types, 
are rather unreliable. Optimized cool-
ing depends on the sample’s cellular 

properties, tissue thickness, and the presence or absence of  
naturally occurring chemicals that assist or inhibit proper 
cooling. Esmon provides the example of  a skin sample for 
pathology and skin cryopreserved for grafting onto patients. 

INSIGHTS ON COLD STORGAGE

Ultralow-Temperature Freezer / 
Glacier NU-9668 / NuAire 
www.nuaire.com

Automated Storage Modules   
comPOUND® and arktic™  / TTP 

Labtech   
www.ttplabtech.com

http://www.nuaire.com
http://www.ttplabtech.com
http://www.labmanager.com


FINAL THOUGHTS
Managers considering a new cold storage system must 

assess needs and plan. “Think about quality, money, and 
time,” Craven advises. “Studies are only  
as good as sample quality.” According to a recent National 
Cancer Institute study, nearly 15 percent of  lab workers 
report “often” or “usually” not using samples due to qual-
ity issues. “Automation can eliminate many of  the un-
knowns and provide confidence in study results. Labs will 
save time through automating sample storage and retrieval 
as well as in data management.”

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

INSIGHTS ON COLD STORGAGE

Ultralow-Temperature Freezer / 
Revco UxF Series / Thermo Fisher 
Scientific / www.thermoscientific.com

Transfer Hoses   
Techflex / Technifab 

www.transferhoses.com

http://www.thermoscientific.com
http://www.transferhoses.com
http://www.z-sc1.com
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Autosampler for AA Spectrometers 
and TOC Analyzers 

• Designed for the AAS family of products – contra®, nova®, and ZEEnit - as well as the TOC 
Analyzers of the multi N/C® series

• Offers the same advantages as its predecessor, but 
has also been optimized in terms of user friendli-
ness and efficiency

• Allows users to select between a larger selection of 
possible sample positions for the sample racks

Analytik Jena www.analytik-jena.com

GC Column Set for Chlorinated  
Pesticides 
Zebron™ ZB-CLPesticides-1 and 2
• Saves time and money for chlorinated pesticide 

testing commonly performed by environmental and 
drinking water testing labs, which often need to run 
up to seven EPA methods on a single instrument

• Contains two phases with orthogonal selectivities 
specifically optimized for pesticide analysis, and runs 
all seven EPA methods

• Available individually or packaged in a kit

Phenomenex www.phenomenex.com

ANALYTICAL

Direct Analysis Probe

• Designed for Advion’s line of expression compact mass 
spectrometers

• Creates yet another important tool for chemists that need fast, 
simple, reliable sample analysis of liquids and solids such as 
reaction mixtures, food samples, natural products and tablets 
without the need for sample preparation

• Delivers essential mass spectral information of compounds in 
less than one minute

 Advion www.advion.com

Dual-Mode Purification System 
REVELERIS® Prep
• Allows organic chemists, preparative chromatographers, 

and other researchers to perform both flash and preparative 
liquid chromatography using a single unit

• Researchers can easily switch between flash and prepara-
tive chromatography modes with a simple touch of the 
screen, giving them complete control over the purification 
process and saving them time

• Can reduce capital costs for equipment between 40 and 
50 percent

Grace https://grace.com

Developers Kit 
STS
• Brings together Ocean Optics’ STS spectrometer, a Raspberry Pi 

microcomputer, customizable software, and wireless capabilities 
in a single package for integrating spectral sensing quickly and 
easily

• Can be quickly configured for a variety of measurements, cutting 
set up time and speeding data collection

• Can be used as a platform to build a compact bench-top spectral 
absorption system and more

Ocean Optics www.oceanoptics.com

This month, we highlight companies that will be exhibiting at two upcoming scientific trade shows–the American 
Association of Pharmaceutical Scientists’ Annual Meeting and Exposition (AAPS 2014) and the Society for Neuroscience’s Annual Meeting (Neurosci-
ence 2014). AAPS 2014 takes place at the San Diego Convention Center from November 2-6 and offers pharma-
ceutical scientists the opportunity to network with others in their field and check out the latest pharma equip-
ment. Neuroscience 2014 will run November 15-19 in Washington, DC, allowing neuroscientists to present 
emerging science, learn from experts, forge collaborations with peers, explore new tools and technologies, 
and advance careers. Remember that the products highlighted in Tech News this month may not be at these 
particular shows, but their manufacturers will be on hand to answer any questions you may have.

LC/MS Amino Acid Analysis System 
UF-Amino Station 
BOOTH 1714

• Offers simultaneous multicomponent analysis
• Can analyze 38 amino acids in nine minutes, 

drastically enhancing laboratory throughput
• Achieves high-speed analysis utilizing a fast 

application-specific column and an LCMS-2020 
mass spectrometer

• The LCMS-2020 provides accurate analytical results even under conditions with difficult 
samples that contain a wide range of impurities

• Features AmiNavi® software, which simplifies analysis for users

Shimadzu www.ssi.shimadzu.com

http://www.advion.com
http://www.oceanoptics.com
http://www.analytik-jena.com
http://www.phenomenex.com
https://grace.com
http://www.ssi.shimadzu.com
http://www.labmanager.com
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BASIC LAB

Rheometer
Black Pearl
• Provides a broad range of rheological measurement capabilities 

including material flow curves and yield stress measurements
• Capable of measuring viscosities in the range of 1-25,000,000 

centipoise
• In addition to the single-point viscosity profiles, the Black Pearl 

rheometer also measures temperature ramps (-20°C to 120°C), 
yield stress, and thixotropic behavior

ATS RheoSystems                           www.atsrheosystems.com

QTof Mass Spectrometer 
Xevo G2-XS 
BOOTH 2923

• Features the new XS Collision Cell
• Offers uncompromised analytical sensitivity and selectivity in a 

benchtop QTof mass spectrometer
• Gives laboratories a dependable option for performing qualitative 

and quantitative experiments for both known and unknown 
analytes with a benchtop QTof instrument

• For targeted quantitative experiments, Tof-MRM mode delivers a 
10-fold improvement in signal-to-noise when compared to full 
scan mode

Waters www.oceanoptics.com

Hydrophobic Interaction Column 
MAbPac HIC-10 

Booth 923 (AAPS) 
Booth 2932 (SfN)

• New column chemistry separates many challenging 
mAbs, antibody-drug conjugates (ADCs) and proteins

• Gives users selectivity that is different from other commercial HIC columns
• Provides the new selectivity with excellent biocompatibility and high recovery
• Compatible with organic solvent and aqueous mobile phase. It is designed for rugged 

stability and very low carry-over 

Thermo Fisher Scientific www.thermoscientific.com
Laboratory Support Jack 

BOCHEM® Lift 240 
BOOTH 1023 

• Features a low voltage electric motor and control 
system driving a precision support jack made of 
18/10 stainless steel, and protected by a 
PTFE bellows

• A remote control allows operation with the hood 
sash closed

• Maximum height stop can be manually adjusted via an external set screw

BrandTech www.brandtech.com

Tandem Quadrupole Mass Spec-
trometer 

Xevo TQ-S micro 
BOOTH 2923

• Designed to acquire sensitive, robust and dependable data 
at accelerated rates of acquisition for numerous analytes at 
varying concentrations

• Set to ship in the third quarter of 2014
• Especially suited for scientists working in food, envi-

ronmental, pesticides, pharmaceutical bioanalysis and 
peptide screening

• Offers six orders of magnitude of linear dynamic range

Waters www.waters.com 

Platform for Fluorescence and  
Electron Microscopy 
SECOM
• May be used to easily and quickly combine light and 

electron microscopy
• In its primary configuration, the SECOM platform allows 

the user to obtain functional color information through 
fluorescence microscopy and structural information by 
using the scanning electron microscope

• “CL marker” technology makes overlay between the fluorescence and electron images fully 
automated and user independent

DELMIC www.delmic.com

High Resolution Thermal Camera Kit  
FLIR A65sc
• Produces crisp thermal images of 640 x 512 pixels allowing users to analyze experiments 

in fine detail
• Includes highly intuitive FLIR ResearchIR software, which 

enables researchers to view, record and analyze thermal image 
data with functions such as time versus temperature plots

• Comes standard with GigEVision™– a state-of-the-art camera 
interface developed using the Gigabit Ethernet communication protocol

FLIR Systems                                                    www.flir.com

ANALYTICAL
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Advanced Microprocessor Controller 
Eversafe™ III
• Touchscreen controller constantly monitors fume hood performance with audible and 

visible alarms
• Features large icon display for simple touch 

control of hood functions
• Provides variable airflow control with auto-

matic airflow sensor calibration–no service 
technician required

• Includes solid state gas detection with three-level sensitivity selection and a temperature 
and humidity sensor to monitor filter performance

Mystaire www.mystaire.com 

Sample Bag Options 
Stomacher®
• Used for food sample blending, straining and storage applica-

tions in all lab blenders and homogenizers
• New closure bag is ideal for sample collection, short term 

sample storage, as well as sample incubation for pathogen 
testing and pre-enrichment of food samples

• Available in 80 and 400 mL formats
• Features a wire mesh band at the top of each bag for easy 

opening and tight closure 

Seward www.seward.co.uk

Glassware Cart 
 
• Made with a durable glacier white, powder-coated tubular 

steel frame, ergonomic handle, and four-inch diameter non-
marking casters (two with toe locks)

• Easy to steer and absorb vibration for smooth, quiet trips over 
rough, uneven floors

• 19” wide frame fits easily through most doors and 
narrow corridors

• Available with 2 large or 4 small vinyl-coated wire baskets

Labconco www.labconco.com

Laboratory Hoods 
Protector®
• Incorporate a sleek interior with a molded one-piece 

fiberglass liner
• Liner is made of specially-formulated, fiberglass-reinforced 

polyester which offers fire-resistance and easy clean up
• Eco-Foil™ air foil with Clean-Sweep™ airflow slots allows 

clean air to continuously flow through the air foil creating a 
constant, protective barrier of protection from contaminants

Labconco www.labconco.com

Electronic Pipette Range 
VIAFLO II 
BOOTH 516

• Software now features a full-text, multilingual user interface in English, German, 
French, Spanish, Japanese and Chinese

• Easy to use as a single channel manual pipette
• Integral color screen together with easy-to-navigate touch wheel user interface 

ensures setup and operation are both simple and fast

INTEGRA                              www.integra-biosciences.com 

Back-Illuminated, Deep-Cooled 
CCD Camera 

Syncerity™ 
BOOTH 2540

• Features an NIR-enhanced 2048x70 sensor
• CCD sensor is designed for companies requiring an 

affordable OEM camera for VIS-NIR spectroscopy 
applications

• Provides a high resolution 14µm pixel size
• Offers ultralow etaloning and more than 40% 

quantum efficiency at 1000nm
• Features peak QE of 84% at 700nm, and 20% at 1050nm 

HORIBA www.horiba.com/scientific

Cryo Reactor 
Atlas
• Offers trouble-free cooling of a range of round 

bottom flasks
• Compact unit is just 16 cm (6.3 inches) wide
• Sophisticated proprietary cooling technology and 

‘in reactor’ temperature probe ensure accurate 
control of temperatures from +10 to -80°C us-
ing mains power only; no dry ice, liquid nitrogen, 
or water circulator required

Syrris http://syrris.com 

Shaking Dry Bath 
EchoTherm™ Model SC25XT
• Fully programmable with 5-program memory and with a temperature range from -20°C 

to +100°C
• Includes a variable speed orbital shaker for mixing 

samples while controlling sample temperature 
to 1ºC

• Features a 30-day count down timer with alarm 
and Auto-off, data logger, and RS232 I/O port for 
data logging or controlling the units from a computer

Torrey Pines Scientific www.torreypinesscientific.com

http://www.horiba.com/scientific
http://www.labconco.com
http://www.integra-biosciences.com
http://www.torreypinesscientific.com
http://www.mystaire.com
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Customized Test Weight Set 
Essential Weights™
• Includes either three or four stainless steel test weights 

in a small, durable carrying case
• Laboratory professionals no longer need to carry around 

large cases with unnecessary test weights
• Specifically tailored to user’s precision weighing 

equipment, maintaining best practices in routine 
laboratory calibration

Rice Lake Weighing Systems www.ricelake.com

Ultra High-Speed Framing Camera 
SIMX
• Multiple triggering capability allows users to capture frames prior to the trigger, taking the 

‘black magic’ out of synchronizing camera and event and 
allowing users to spend more time on capturing research 
data rather than setting up their experiments

• Capable of capturing up to 16 images at 1 billion frames 
per second

• Full remote control using Ethernet is standard

Specialised Imaging www.specialised-imaging.com

Laboratory Circulating Cooler 
Unichiller 003-MPC
• Allows users to achieve higher efficiencies and stable pressure and flow 

rates in comparison to tap water cooling
• Further reduces water consumption and lowers the operating costs for 

many applications
• Features a cooling capacity of 0.28 kW at 15°C
• Works with natural refrigerants

Huber www.huber-online.com

Line Heating Control System 
 
• Includes an EZ-ZONE RM temperature controller 

that is extremely flexible and scalable, and al-
lows unparalleled mixing of inputs and outputs 
to configure control loops, limit loops and 
monitoring points

• Features a touchscreen operator interface 
terminal (OIT)

• EZ Builder 500 software allows the customer to 
customize the look and feel of the OIT to match their company’s brand

Watlow www.watlow.com

Plasma Cleaning System 
Evactron ES De-Contaminator™
• Designed for OEM integration on SEMs/FIBs
• Starts easily with patent pending “POP” plasma 

ignition process
• Performs the same “flowing afterglow™” cleaning that 

was introduced by XEI with its Evactron Zephyr™ models last year
• Provides fast carbon cleaning rates of up to 150 Å/min @ 20cm from the plasma source 

when used with a turbo molecular pump

XEI www.evactron.com

OPTIMAL OPERATION
MICROSCOPE ALLOWS USERS 
OF ALL EXPERIENCE LEVELS TO 
ACHIEVE BEST RESULTS 

 
BOOTH 2501 

Back in May, at the Control 2014 trade show for 
quality assurance, the microscopy business group of 
ZEISS presented its first automated digital microscope. 
Users will find operation as easy as possible due to the 
device’s one-of-a-kind operating concept.
This feature makes the new microscope especially suited to industrial environments, 
where optical inspection is an important part of production-related quality testing. 
Though parts such as screws, printed circuit boards, and metal elements need to be 
examined for defects, companies often don’t have the time to inspect these parts, or 
they may not always have microscopy experts available when needed.
“In this context, the microscope is one of many tools, just like pliers or a wrench. And 
it must work just as intuitively and reliably,” says Wolf Jockusch, product manager for 
ZEISS Smartzoom 5.
The microscope is equally suited to conducting failure analyses, such as the close 
examination of a defective part, as well as to routine inspections, during which the 
same material sample needs to be repeatedly inspected using the same workflow. 
Once the quality inspector has placed the sample under the microscope, they no longer 
have to switch back and forth between the device and the software, but instead can 
carry out all the necessary steps right on the screen. They can also save this workflow 
so that it is always available at a later time.
“This makes the analysis reproducible and independent of the user,” Jockusch says.
Another cool aspect of the microscope is its Best Image feature, which shows a preview 
of different illumination options, and the user only needs to select the best one. This 
means even non-experts can achieve optimal results.

For more information, visit www.zeiss.com

PRODUCT SPOTLIGHTConfocal Laser Scanning Microscope 
LSM 880 with Airyscan 
BOOTH 250

• Offers high sensitivity, enhanced resolution in x, y and z, and high image-acquisition 
speed in one system

• Airyscan allows users to achieve a 1.7× higher 
resolution in all spatial dimensions, 140 nm 
laterally and 400 nm axially

• The whole imaging process is possible with 
standard sample preparation and 
labeling protocols

ZEISS www.zeisscom 

http://www.specialised-imaging.com
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CHEMICALS, KITS & REAGENTS

Spectrophotometer Control Soft-
ware
WinASPECT® PLUS
• Designed for the SPECORD® PLUS series of spectrophotometers
• Basic software includes a data handling module for special 

evaluation of spectra and measurement results, a formula editor, 
tools for kinetic measurements, layer thickness, and color values

• Numerous preprogrammed methods for life science applications 
as well as methods for enzymatic determinations, quantitative 
water analyses, or brewery analyses are also part of the basic software

 
Analytik Jena www.analytik-jena.com

2C Amine Internal Standards 
Certified Spiking Solutions 
BOOTH 3418

• Nine new stable isotope-labeled internal standards of 2C amines are available, including deuterium 
and 13C labeling

• Stable-label substitutions of each internal standard correspond to suitable locations for conserving 
a minimum [M+3] separation from the unlabeled in the major ion fragments used in GC/MS or 
LC-MS/MS phenethylamine analytical methods

• Supplied as USDEA-exempt preparations

Cerilliant www.cerilliant.com

Cell Lysis RT-qPCR Kits
SingleShot 

BOOTH 2257 (AAPS) 
BOOTH 2823 (SfN)

• Allow researchers to obtain reverse transcription quan-
titative PCR (RT-qPCR) data directly from cultured cells 
without the need for a separate RNA purification step

• Provide high-quality gene expression results in less than 
two hours

• Eliminate the challenges of available column isolation methods for purifying RNA and offer 
superior reproducibility and accuracy of gene expression results

 
Bio-Rad www.bio-rad.com

Nuclear RIP Kits 
Magna™ 

BOOTH 1923 (AAPS) 
BOOTH 1623 (SfN)

• Facilitate isolation and analysis of RNA molecules associated with 
chromatin

• Specially designed to allow the discovery and analysis of both coding and non-coding 
chromatin-associated RNAs

• Available for native or cross-linked chromatin for analysis of both high- and low-affinity interactions
• Compatible with both RT-qPCR or RNA-seq
• Available in two versions

EMD Millipore www.emdmillipore.com

CRMs for Environmental Labs 
Phenova®
• This line of ISO/IEC 17025- and ISO Guide 34-compliant standards is for the 

calibration of analytical equipment and quantitation of analytical measurements for 
environmental testing

• Deliver lot-to-lot consistency with the verification of each lot to both internal and indepen-
dent CRM materials

• Allows customers to extend their initial calibrations and 
increase throughput between calibration events

Phenomenex www.phenomenex.com

ChIP Sequencing Assay Kit
• Extends the benefits of Porvair’s proprietary Chromatrap® solid state ChIP technology to 

preparation of purified chromatin for the generation 
of sequencing libraries

• Chromatrap is a new quicker, easier and more 
efficient way of performing ChIP-seq assays

• This technology now combines the dynamic range of 
Chromatrap with the downstream analysis power of deep sequencing

 
Porvair www.porvair-sciences.com

Biophysical Characterization Instru-
ment Software Updates 
Optim Client v2.1
• Instruments can probe multiple protein stability-indicating 

parameters at high speed using ultra-low sample volumes
• Software updates have been developed to streamline this 

process, offering faster, more flexible operation and analysis
• New features simplify and accelerate research workflows, 

increasing measurement flexibility and allowing users to 
define custom experimental parameters

Avacta Analytical www.avactaanalytical.com

Raman Spectroscopy Software Update 
LabSpec 6.3 
BOOTH 2540

• Features a new 3D surface and volume display module
• Fully compatible with high resolution confocal volume maps 

acquired with HORIBA’s range of Raman microscopes
• Provides full control of map rotation, transparency, filtering 

and slicing, making it easy to view the internal chemical 
structure of complex heterogeneous samples

HORIBA www.horiba.com/scientific

INFORMATICS
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Proteomics Data Analysis Software 
Progenesis QI for proteomics version 2.0 
BOOTH 2923

• Enables more rapid and reliable quantification and 
identification of differentially changing proteins in 
laboratory samples

• New features include Pathway Analysis, which aids the 
biological understanding of observed MS data; QC Metrics, which assesses LC-MS data 
quality to facilitate exclusion of sub-optimal measurements; and Process Automation, 
which eliminates the need to program repetitive steps to make analysis even faster

Waters www.waters.com

Data Analysis Software 
Gen5™ 
BOOTH 2000

• Customizable pre-programmed protocols now available, designed to estimate relative 
potency according to the requirements of the USDA APHIS Center for Veterinary Biologics 
(CVB) guidelines published March 14, 2014

• CVBSOP0101.01 establishes the criteria that veterinary vaccine producers must use 
to estimate the relative potency of their test serials prior to submission for licensing 
through the CVB

• Protocols addressing both the full dose response and the linear methods for calculation are 
available for free download from BioTek’s website

BioTek www.biotek.com

Tools for Variant Annotation 
and Analysis 
VAA Suite
• Identifies causal variants in next-generation sequencing (NGS) data
• Helps researchers rapidly pinpoint those variants associated with specific diseases, includ-

ing cancer and inherited diseases with known genetic causes
• Adds descriptive annotations to the large, text-based variant call format (VCF) files gener-

ated by NGS analysis software
• Provides advanced filtering and visualization options that enable researchers to sort 

through data to find those variants most relevant to their studies

Appistry www.appistry.com

Biotherapeutic Protein Character-
ization Software 
PepFinder 

BOOTH 923 (AAPS) 
BOOTH 2932 (SfN)

• Designed to increase the speed, quality and accuracy in comprehensive biotherapeutic 
protein characterization during drug development and production quality control

• Streamlines relative and absolute quantitation, and 
identification of proteins from biological samples using 
liquid chromatography-mass spectrometry

• Uses multidimensional dynamic search capabilities to 
automatically integrate complex data into concise reports

Thermo Fisher Scientific www.thermoscientific.com

LIFE SCIENCE

Magnetic Bead System
SureBeads™ 

BOOTH 2257 (AAPS) 
BOOTH 2823 (SfN)

• Designed for higher performance immunoprecipitation (IP)
• Provides researchers with a faster and easier alternative to 

agarose beads for IP but at a much lower cost than competi-
tive magnetic bead systems

• Magnetic rack includes a one-piece removable magnet strip, improving sample handling 
and eliminating repeated centrifugation steps, allowing researchers to achieve results up 
to six times faster

 Bio-Rad www.bio-rad.com

Real-Time PCR Machine
Genesig® q16
• Combines a streamlined user experience with the reliability of real-time PCR analysis
• By utilizing one of the many kits available, the q16 can give reliable, reproducible results 

in under two hours, compared to days (or even weeks) for 
more traditional methods

• Automates post-experiment analysis and so makes qPCR 
accessible to anyone in a variety of settings

• Priced at $6,500
 
Primerdesign www.primerdesign.co.uk

Two-in-One Transilluminators
Bi-O-Vision™ Series
• Feature two workstations, producing both 312nm ultraviolet and white light
• TD-1000R model offers fixed-intensity while the TVD-1000R model offers variable-

intensity control of either UV or white light
• Continuously adjustable from 100% down to 50%
• Enables life science researchers to select medium 

wavelength ultraviolet or white light illumination to view 
fluorescent gels or visible blots

 
Spectroline www.spectroline.com

Multi-Mode Microplate Reader 
Synergy™ 
BOOTH 2000

• Offered as an entry-level multi-mode reader to automate UV-Vis 
absorbance, fluorescence, luminescence and AlphaScreen® 
AlphaLISA® assays in 6- to 384-well microplates in 2 µL 
samples with BioTek’s Take3 Micro-Volume plates

• Unique dual-optics design results in excellent filter-based top and bottom fluorescence, lumines-
cence and monochromator based absorbance measurements for maximum applications versatility

• Modularity allows upgrading over time

BioTek www.biotek.com
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Storage Solution for HPLC Fractions
• Includes 2ml round deep well microplate and high integrity cap 

mat seals
• Microplate provides scientists with a genuine 2ml working volume in 

a 45mm height plate
• Flexible, re-usable cap mats prevent evaporation and allow transport 

and storage of samples in the 2ml plate without the need for 
expensive heat seals or leaky adhesive-based seals

Porvair Sciences www.porvair-sciences.com

Pipetting Straws
Simplette®
• Fit a wider variety of variable-volume pipette handsets
• Provide an accurate and economical sample handling alternative to 

pipette tips and graduated pipettes
• Disposable Simplettes are designed specifically to transfer prepared 

samples from the bottom of a Stomacher® bag without risk of 
cross contamination

• Now available with a narrower internal diameter of 3.6-3.7mm, as well as 4.1-4.2mm
 
Seward www.seward.co.uk

Automated RNA in situ  
Hybridization Assay 

BOOTH 3003 (LEICA) SfN 
BOOTH 3111 (ACD) SfN

• ACD’s RNAscope® LS ISH assays are now 
co-marketed with Leica Biosystems’ BOND RX 
research staining platform

• Provides researchers with an integrated and fully 
automated ISH solution

• RNAscope LS reagent kits and ISH probes are available from ACD while the BOND RX instrument 
and associated reagents are supplied by Leica Biosystems 

Leica www.leicabiosystems.com  Advanced Cell Diagnostics  www.acdbio.com

Benchtop Assay Instrument
Countess II FL 
BOOTH 1607

• Features a modular design that broadens the number of 
applications on a single platform

• Includes three channels: brightfield and two optional 
fluorescence channels 

• Performs assays for cells in suspension, including cell 
counting, fluorescent protein expression, apoptosis, cell 
viability and cell cycle assays

• Can also be configured to use a full range of EVOS light 
cubes that provide more than 13 fluorescence color options

 
Life Technologies www.lifetechnologies.com

384-Well Microplates
CellCarrier Ultra 
BOOTH 1254

• Designed specifically for high content screening (HCS)
• Improved plate design results in higher quality image data and 

more robust results from HCS applications
• These black plates are precisely engineered to have an extremely 

flat surface for efficient imaging
• Made using cyclic olefin, a plastic that has glass-like optical properties, to provide a 

clearer image
 
PerkinElmer www.perkinelmer.com

SUPPLIES & CONSUMABLES

PCR Plastics for Low-Profile  
Thermal Cyclers

 
BOOTH 1023

• Produced with the newest production technologies, raw  
materials, and quality testing

• Feature unique blue alphanumeric coding and cut corner 
for easy well identification and handling, resulting in more 
efficient workflow

• Extra-thin and uniform walls combined with a rigid upper deck results in more optimal 
heat transfer and sturdiness for use with robotic equipment

 
BrandTech www.brandtech.com

TECHNOLOGY NEWS

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

ULVAC.com

http://www.leicabiosystems.com
http://www.acdbio.com
http://www.brandtech.com
http://www.lifetechnologies.com
http://www.perkinelmer.com
http://www.porvair-sciences.com
http://www.seward.co.uk
http://www.ulvac.com
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SIMPLIFIED CELL COUNT AND  
VIABILITY MEASUREMENTS

Solution: The Muse® Cell Analyzer from EMD Millipore 
is a miniaturized flow cytometer that enables measurement 
of  multiple cell health-related parameters on a single, 
benchtop platform. Using multiparametric fluorescent 
detection of  individual cells via microcapillary flow 
technology, the system enables highly sensitive and rapid 
detection of  cellular samples using minimal cell numbers.

The accompanying Muse® Count & Viability Assay is a 
simple, rapid assay that provides cell concentration and 
viability information. It uses a proprietary mix of  two DNA 
intercalating fluorescent dyes in a single reagent. One of  
the dyes is membrane-permeant and stains all cells with a 
nucleus. The second dye only stains cells whose membranes 
have been compromised and are dying or dead. This 
combination allows for the discrimination of  nucleated cells 
from those without a nucleus or debris, and live cells from 
dead or dying, resulting in both accurate cell concentration 
and viability results. The use of  these dual fluorescent 
probes allows for greater sensitivity and accuracy compared 
to colorimetric methods.

The assay uses a highly simplified workflow to provide 
accurate and precise count and viability results. Sample 
preparation is simple, with the one-step addition of  the 
mix-and-read Muse® Count & Viability reagent, allowing 
for rapid measurement and instantaneous results. Stained 
samples are analyzed on the Muse® Cell Analyzer using a 
guided touchscreen user interface. 

The touchscreen prompts the user to load a sample and, 
through simple on-screen instructions, guides the user 
through the optimization and verification of  settings. The 
user then enters sample-specific information and touches 
“Run Sample.” The instrument displays an easy-to-read 
results screen with the calculated concentration values and 
provides the option to view the dotplot and adjust markers 
between samples. 

Result parameters include the number of  viable cells per 
milliliter and in the original sample, the total cells per 
milliliter and the percent viability. Data can be stored on 

the device, exported in a report format and/or exported as a 
Microsoft Excel® file, thus enabling the production of  a robust 
documentation trail with experimental details preserved.

The assay requires only small cell sample sizes and has been 
validated on a variety of  both suspension and adherent cell 
lines. Performance data demonstrate strong correlations with 
accepted analysis methods, confirm this new platform yields 
accurate count and viability results for a variety of  cell types 
and concentrations, and demonstrate its excellent precision 
compared to traditional methods. By making cell count and 
viability analysis consistent and simple for researchers of  
all backgrounds, products such as the Muse® Cell Analyzer 
and accompanying Count & Viability Assay allow for more 
productive cell health assessment.

For more information, go to: www.emdmillipore.com/muse 

Problem: The assessment of cell concentration and viability is an important step in the characterization of 
cell health. This information can be used for monitoring proliferation rates, optimizing growth conditions 
and normalizing cell data for further studies, such as assessing the impacts of cytotoxic compounds. 

Current methods rely on multiple, sometimes complex, instrument platforms to provide these answers, 
reducing flexibility and increasing research costs. Other, simpler methods provide inconsistent results 
due to their dependence on single-uptake dyes, which do not effectively discriminate between the 
various states of cell demise. As a result, there is a crucial need for analytical methods that efficiently 
provide reproducible count and viability data.

HOW IT WORKS

 The Muse® Cell Analyzer.

http://www.emdmillipore.com/muse
http://www.labmanager.com


Refrigerated &
Heating Circulators

ANOVA
Temperature Control Instruments for Lab and Industry

www.waterbaths.com 
281-277-2202

http://www.waterbaths.com
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CAPTURING DYNAMIC BIOLOGIC PHENOMENA 
WITH SCIENTIFIC sCMOS CAMERA TECHNOLOGY

Solution: sCMOS technology and its unique sensor 
architecture deliver a combination of  low electronic noise 
that nearly triples the signal to noise ratio and image contrast 
of  CCD cameras with up to ten times the frame rate 
potential, making it possible to collect high quality images 
with shorter exposure times. While early CMOS devices 
suffered with image quality issues, steady improvements in 
pixel readout circuitry and improved data handling have 
largely erased these deficiencies. With advanced sCMOS 
technology, researchers now have access to the speed needed 
to resolve time-sensitive cellular events, the sensitivity 
required to resolve low luminescence signals due to short 
exposures, and the resolution to resolve small cell structures.

The introduction of  QImaging’s optiMOS™ sCMOS 
camera, is a recent example of  a product that now puts this 
sCMOS technology within the reach of  more life scientists. 
It’s an attractive alternative to traditional CCD cameras, 
capturing rapid cellular dynamics across a larger field of  
view without sacrificing sensitivity. At the same time, it’s 
more affordable and avoids the complex data management 
issues of  other sCMOS cameras. 

With a frame rate of  100 frames per second—ten times the 
time resolution of  CCD cameras—the optiMOS captures 
high-speed cellular events, including vesicle formation, 
protein transport, and calcium wave propagations. The 
camera’s <2e- of  low electronic read noise nearly triples 
signal to noise ratio and image contrast, making it possible 
to collect high quality images and preserve cell vitality with 

shorter exposure times. Additionally, the camera’s 45 percent 
larger field of  view (FOV) compared to standard CCD 
cameras allows users to acquire more data per image. 

Also, in a practical nod to the enormous amount of  data output 
by sCMOS cameras, the optiMOS eliminates excess pixels found 
in larger sensors that overfill the microscope’s field of  view, 
saving time during imaging processing and further optimizing 
the user experience and budget. While many researchers are 
turning to sCMOS cameras because of  their low noise and 
speed, they don’t realize the difficulties involved in managing 
sCMOS data. Most sCMOS cameras require complex computer 
frame grabber configurations and multiple expensive SSD hard 
drives in a RAID configuration to handle the overwhelming data 
rates and subsequent massive data volumes. Thanks to the data 
rate of  the camera and optimized high-speed PCIe interface, 
optiMOS eliminates these two costly elements.

While there are several instances when using an sCMOS 
camera is preferred, knowing exactly when to use sCMOS 
over CCD depends on the application and most importantly 
exposure time. CCD cameras provide highly quantitative 
data and excel in applications like chemiluminescence with 
long exposure times. As not all CCD and sCMOS cameras 
are created equal, it’s important to factor not only frame rates, 
but data complexity, integration and total cost of  ownership 
when choosing a camera best suited for you.

For more information on the optiMOS and sCMOS technology, 
please visit http://www.ccdorscmos.com or e-mail Chris Ryan at 
cryan@qimaging.com.

Problem: In recent years, cell biology has 
included more emphasis on the study of rapid 
movement inside live cells: its dynamics, 
mechanisms, electrochemical signaling and 
protein transport. To capture these events 
while avoiding image artifacts, frame rates 
must be high enough to accurately sample 
these cellular phenomena. Depending on 
the event, these rates can range from 20 
to several thousand frames per second 
with exposure times well below 100ms. 
Since the inception of digital microscopy, 
scientific grade CCD cameras have been 
the gold standard for imaging due to their 
sensitivity, linear response to light and low 
noise. However, many of these live cell 
mechanisms occur on short time scales and 
emit low luminescence signals, making 
imaging with sufficient signal-to-noise and 
temporal and spatial resolution difficult for 
slower CCD cameras.

HOW IT WORKS

 Image and line profile comparison of the QImaging optiMOS sCMOS 
camera and a scientific grade cooled CCD camera. This figure demonstrates 
how image quality, signal-to-noise levels, field of view and frame rates of the 
optiMOS are all superior to the scientific CCD camera.

http://www.ccdorscmos.com
http://www.labmanager.com
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CONVERTING RAW CHROMATOGRAPHY INSTRUMENT 
METADATA INTO ACTIONABLE LABORATORY METRICS 

Solution: The task of  chromatography data management 
software is to convert detector signals into chromatographic 
peaks, integrate the area under peaks, report concentrations of  
analytes and assign identifications to the peaks. What laboratory 
managers may not realize, is that the software is capable of  
much more. For example, Waters Empower Chromatography 
Data Software comes with resource management tools and 
performs detailed lab analytics based on metadata collected 
by the software. The instrument performance data is captured 
and converted into customized visualizations and reports, such 
as resource utilization, laboratory workflow optimization, and 
more based on the lab’s specific goals and objectives. The tools 
assemble and display critical performance data that make it 
possible for managers to quickly and accurately determine how 
laboratory resources are being used. This information helps 
managers to identify problems and opportunities and make 
evidence-based decisions to increase laboratory efficiency. 
Electronic dashboards provide up-to-the-minute, real-time 
performance information such as total number of  injections, 
total run-times per analysis, number of  days or hours in 

use, etc. Color-coded visuals summarize instrument usage 
patterns by the day or by the hour, making it possible to 
strategically plan resource allocation. 
Resource management reports (RMR) analyze workflows by 
measuring the amount of  time that passes from when an injection 
occurs, to when it was processed, to when it was signed off  within 
the project. The RMR looks at the system audit trail and identifies 
who has access to which projects. Recommendations can be made 
that improve server performance by better data organization, 
archiving and controlling access to projects. Analyzing error 
messages categorized by date, message type, user, application 
and system can often identify areas that could be affecting the 
productivity of  the system, providing the information that is 
needed to investigate and eliminate the root cause of  the error.
By automatically consolidating laboratory performance data in an 
easy-to-view format, this new generation of  laboratory analytics 
software can reveal insights into what is working and what is not, 
enabling lab managers to better optimize throughput, plan work 
schedules and manage workflows, and increase lab productivity.  
For more information, visit www.waters.com

Problem: Research, QA/QC, and other laboratories ranging from large enterprise facilities to small 
analytical service centers are under increasing pressure to reduce costs and increase efficiency, 
productivity, and quality. 
To reduce operating costs, lab managers know they must find ways to speed turn-around and maximize 
throughput. To improve productivity and quality, it’s essential for them to easily access information 
that will allow them to efficiently staff the laboratory, allocate assets, and optimize workflows while 
adhering to strict quality standards and ensuring regulatory compliance. 
While acquisition and utilization of state-of-the-art equipment plays a major role in the lab’s ability 
to achieve its objectives, the instruments must also be allocated properly. It is critical that the right 
instruments are available to the right scientists at the right time to maximize lab productivity. 
In today’s modern lab employing liquid chromatography, terabytes of analytical and usage data from 
individual chromatographs are often generated daily, and there-in lies a productivity solution for the 
lab manager. These instruments actively gather and store information such as runtimes, usage, error 
messages, sample reruns, dates and times of usage. However, this gold mine of information is often out 
of reach of lab managers who may lack the means to collect and extrapolate useful metrics from the data.

HOW IT WORKS

 Continuous monitoring of critical instrument performance data through instrument dashboards enables managers to make faster 
business decisions to improve laboratory efficiency.

http://www.waters.com
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P ipette abuse; unfortunately it’s as common in labs as the 
instruments themselves. However, a few simple maintenance 
tasks, along with proper calibration are all you need to keep your 
pipettes at their best.

“We offer pipette training and certification seminars to educate users 
on proper pipetting technique along with overall care and maintenance 
of  their pipettes,” says Candie Gilman, a training and support specialist 
at Artel, about the training they offer to labs interested in setting up a 
pipette calibration program.

She says educating users on proper technique is essential to avoiding 
pipette neglect.

“The key to a really good pipette calibration program is being proac-
tive,” Gilman says. “A good calibration program will be able to trend a 
particular pipette’s performance over time. Another thing that’s very 
useful is being able to establish action limits because the key to being 
proactive is to be able to know how your pipettes are performing before 
they actually have a failure.”

Though when to calibrate depends on what the pipette is being used 
for and how often, Gilman says Artel uses the guidelines for pipette 

PIPETTES
PROPER PIPETTE CARE ALL COMES DOWN TO USER 
EDUCATION AND DUE DILIGENCE  by Rachel Muenz

MAINTENANCE MATTERS

 Educating users on proper technique is essential to avoiding 
pipette neglect.

calibration set by the American Society 
for Testing and Materials. Those recom-
mend quarterly control checks of  ten 
data points, and monthly verification 
checks of  four data points.

Melinda Sheehan, Eppendorf ’s liquid 
handling product manager, says just 
knowing whether a pipette has been 
calibrated or not is crucial in pipette 
care, along with keeping it clean.

“If  you have some students using it, 
for example, and one of  them clogs it 
up and doesn’t say anything to the lab 
manager, you can end up with a situ-
ation where you have some corrosive 
solution inside of  the pipette corroding 
it and nobody knows about it,” Sheehan 
explains. “Over time, that type of  cor-
rosion can disrupt your seal and affect 
your accuracy.”

Sheehan says labs should use the 
guidelines of  whatever body they are 
accredited by for pipette calibration/
maintenance and recommends users 
should check their pipettes at least ev-
ery year to make sure they’re in calibra-
tion. As for general maintenance, that 
all depends on what the lab is doing. For 
example, Sheehan says in some cell cul-
ture or PCR applications, pipettes may 
need to be cleaned after each use  
or experiment. 

There are many common errors peo-
ple make when maintaining or calibrating 
their pipettes, though the main one is 
simply not doing maintenance at all. Er-
rors most often happen in pipette storage, 
handling, overall usage, and pipetting 
technique as there is a lot of  variability 
from user to user, Gilman says.

http://www.labmanager.com
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MAINTENANCE MATTERS

QUESTIONS YOU SHOULD ASK BEFORE 
SIGNING UP FOR A PIPETTE SERVICE/
MAINTENANCE AGREEMENT:
• What exactly does a calibration involve? Some compa-

nies will simply check to see if the pipette is in cali-
bration, whereas others will provide a more in-depth 
check and pipette cleaning. Does the company check 
for leaks? Do they check the O-rings?

• If you’re using a third-party company, are they familiar 
with your brand of pipette?

• Do they offer in-lab calibration/maintenance or do you 
need to send the pipette away? This can be a problem 
if the conditions of your lab vary greatly from the facil-
ity where the pipette is being serviced.

• Make sure you let the service technician know what 
tips you are using and any other special requirements

 Users should check their pipettes at least every year to make 
sure they’re in calibration.

“You might have false failures if  your 
technique isn’t as good as it can be,” she 
says. “False failures aren’t something 
that anyone wants to encounter.” 

She adds overly-aggressive tolerance 
limits, people calibrating their pipette 
in a different environment from the 
one the pipette is actually used in or 
with different tips than the ones nor-
mally used on the pipette, are other key 
mistakes. Sheehan says that some users 
clean their pipettes with bleach or other 
corrosive agents but don’t give the pi-
pette a final rinse with deionized water. 
That means salts crystallize and disrupt 
the movement of  the pistons. Another 
error she’s seen is users wiping off  all 
the grease on the pipettes’ pistons when 
cleaning them but not re-greasing the 
pistons afterward.

“With normal maintenance and clean-
ing, you shouldn’t have to re-grease 
the pipettes, but some manufacturers 
do recommend re-greasing them and 
of  course, if  you’re actually physically 
scraping the grease off  of  the piston 
and the seal, you’re going to have to re-
grease it,” Sheehan says.

To avoid such mistakes, the user’s 
manual, manufacturer’s customer ser-
vice department and literature, as well 
as third-party calibration companies, 
and companies that provide training, 
education, and calibration systems—like 
Artel—are all good resources to consult.

“[Artel has] a very good resource 
library [with information on] decon-
taminating the pipette, how to inspect 
the pipette and so forth,” says Sheehan. 
“In the end, you really need to go back 
to the manufacturer’s manual to see 
how to do those specific things for that 
particular pipette.”

Be sure to return to our column next 
month as we share the essentials of  
maintaining lab balances.
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PRODUCTS IN ACTION

EfficientUHPLC.agilent.com

NEW BENCHMARKS IN EFFICIENCY

The new Agilent 1290 Infinity II LC System embodies the next generation of UHPLC – 
with the exceptional reliability and robustness you expect from Agilent, plus breakthrough 
technologies to maximize the efficiency of your business in three dimensions.

MAXIMIZE 
ANALYTICAL 
EFFICIENCY
Unmatched separation 
and detection performance 
deliver analysis data of the 
highest quality – for ultimate 
confidence in your results.

MAXIMIZE 
INSTRUMENT 
EFFICIENCY
Highest sample capacity 
and fastest injection 
cycles combine with 
new levels of usability – 
for highest throughput for 
any application.

MAXIMIZE 
LABORATORY 
EFFICIENCY
Seamless integration in 
current infrastructure and 
smooth method transfer from 
legacy equipment – for non-
disruptive transition to highest 
productivity and lowest cost 
of ownership. 

#EfficientUHPLC

http://efficientuhplc.agilent.com
http://www.labmanager.com


What would you do with extra time? 
Join the #EfficientUHPLC talk.

MORE EFFICIENCY
MORE FREE TIME
The new Agilent 1290 Infinity II LC
All you expect, and more. Setting new benchmarks in 
analytical, instrument and laboratory efficiency. You 
may find yourself with extra time on your hands.

Meet the next generation UHPLC
EfficientUHPLC.agilent.com

© Agilent Technologies, Inc. 2014

http://efficientuhplc.agilent.com
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PRODUCTS IN ACTION

INTEGRA Biosciences AG
CH-7205 Zizers, Switzerland
www.integra-biosciences.com

LIGHTWEIGHT ELECTRONIC PIPETTE  
OFFERS ENHANCED EASE OF USE
INTEGRA has announced a software update 
for its VIAFLO II electronic pipette range 
that now features a full-text, multilingual 
user interface in English, German, French, 
Spanish, Japanese and Chinese.

Combining ultra lightweight ergonomic de-
sign with a highly intuitive user interface – VIA-
FLO II electronic pipettes are as easy to use 
as a single channel manual pipette but offer 
many advantages.

The VIAFLO II’s integral colour screen to-
gether with easy to navigate touch wheel 
user interface ensures set up and operation 
are both simple and fast. With the VIAFLO II 
touch wheel user interface, it’s a lot quicker 
and easier to change volumes than with a 
manual pipette. Forget about twisting/ro-
tating a knob on the manual pipette to go 
from high to low volume (or vice versa). It’s 
slow and fatiguing. The touch wheel of the 
VIAFLO II pipettes can be operated single 
handed and you can jump from minimum to 
maximum volume within a second. Simply by 
running your finger across the Touch Wheel 
you can select your pipetting protocols and 
modify operating parameters such as vol-
umes. All VIAFLO II pipettes include a choice 
of up to 10 predefined pipetting modes 
enabling a user to start working almost im-
mediately with a minimum of parameters 
to define.  For more demanding pipetting 
routines up to 40 personalized custom pro-
grams can be created and stored. The on-
board help text provides easy-to-understand 
explanations of operating functions and op-
tions in the user interface’s language.

The ergonomic design of VIAFLO II elec-
tronic pipettes facilitates hours of tireless 
pipetting. With just one light press of the 
Run button a VIAFLO II electronic pipette 
can perform many procedures eliminating 
the time-consuming repetitive plunger mo-
tion required of manual pipettes. Available 

in single, 8-, 12- and 16-channel versions, 
VIAFLO II electronic pipettes offer an opti-
mized precision pipetting solution from 0.5 
- 1250 microlitres.

Together with INTEGRA’s wide range of 
GripTip pipette tips – VIAFLO II electronic 
pipettes form the perfect pipetting system.  
GripTips snap into place with minimal tip 
loading effort, providing a secure connec-
tion. GripTips never fall off and are always 
perfectly aligned, resulting in superior accu-
racy and precision results.

For further information please visit www.
integra-biosciences.com/sites/viaflo_pi-
pettes.html  or contact INTEGRA Bioscienc-
es in Europe / Asia on telephone +41-81-
286-9530 / email info@integra-biosciences.
com or in North / South America on tele-
phone +1-603-578-5800 / email US@integ-
ra-biosciences.com. 

INTEGRA Biosciences is a leading provider 
of high-quality laboratory tools for liquid han-
dling, media preparation, sterilization and cell 
cultivation. The company is committed to cre-
ating innovative solutions which fulfil the needs 
of its customers in research, diagnostics and 
quality control within the life science markets 
and medical industry. Today, INTEGRA inno-
vative laboratory products are widely used all 
around the world. More than ninety distribu-
tion-partners form a worldwide sales network 
providing responsive and competent services 
to customers. These distribution partners are 
supported by a highly motivated and expe-
rienced team of specialists at the company 
headquarters in Zizers, Switzerland and Hud-
son, NH, USA.  INTEGRA is an ISO 9001 certi-
fied company.

For further information:  
Dr Bill Bradbury     
tel.  +44-208-546-0869 
email info@primetek-solutions.com

http://www.integra-biosciences.com
http://www.labmanager.com
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PRODUCTS IN ACTION

INTEGRA Biosciences AG
CH-7205 Zizers, Switzerland
www.integra-biosciences.com

HIGH THROUGHPUT SCREENING OF NOVEL  
PROTEIN THERAPEUTICS
Integrating an INTEGRA VIAFLO 96 multichan-
nel pipette into their high throughput expres-
sion facility has enabled Molecular Partners 
(Zurich, Switzerland) to streamline the discov-
ery and development of a novel class of tar-
geted protein therapeutics termed DARPins.

DARPins are a next generation of protein 
therapeutics combining the advantages of an-
tibodies and small molecule drugs. High target 
specificity and potency, small size, cost-effec-
tive production and a whole range of possible 
multi-specific format choices gives them the 
potential to surpass existing antibody drugs 
and revolutionize protein therapeutics.

Andreas Lehmann, an Expert Technical Assis-
tant working in Molecular Partners 96-well high 
throughput expression facility commented 
“Our lab is extremely satisfied with our deci-
sion to purchase and incorporate INTEGRA’s 
VIAFLO 96 into our development protocols.  
The main application we are using the system 
for currently is protein purification using IMAC 
(Immobilized Metal Affinity Chromatography). 
The VIAFLO 96 is used for various steps in the 
process starting from the preparation of bacte-
rial cultures right through to the actual purifica-
tion. Overall our protocol involves 63 full plate 
liquid transfers; such a workload would not be 
feasible with a traditional handheld multichan-
nel pipette. We have found that the VIAFLO 96 
is easy to integrate into our standard operating 
protocols because parameters can be defined: 

pipetting mode, volume, pipetting speed and 
pipetting height.  We particularly like the re-
peat dispense function on the VIAFLO 96 as 
it saves the lab a lot of time and improves the 
overall reproducibility of tests as all samples 
processed at the same time in the same way”.

Mr. Lehmann added “Being responsible for 
training of new staff, I also appreciate that the 
VIAFLO 96 is user friendly and intuitive to use 
because very little training is required”.  

The INTEGRA VIAFLO 96 is a handheld 
96-channel electronic pipette that has struck 
a chord with scientists looking for fast, precise 
and easy simultaneous transfer of 96 samples 
from microplates without the cost of a fully 
automated system. The VIAFLO 96 was de-
signed to handle just like a standard handheld 
pipette - a fact borne out by consistent end 
user feedback that no special skills or training 
are required to operate it. Users immediately 
benefit from the increased productivity deliv-
ered by their VIAFLO 96. Fast replication or 
reformatting of 96 and 384 well plates and high 
precision transferring of reagents, compounds 
and solutions to or from microplates with the 
VIAFLO 96 is as easy as pipetting with a stan-
dard electronic pipette into a single tube. Four 
pipetting heads with pipetting volumes up to 
12.5 µl, 125 µl, 300 µl or 1250 µl are available for 
the VIAFLO 96. These pipetting heads are inter-
changeable within seconds enabling optimal 
matching of the available volume range to the 
application performed. For 384-well pipetting 
an enhanced version is available with VIAFLO 
384. It features 384-channel pipetting heads in 
the volume range of 12.5 µl and 125 µl and is 
compatible with 96-channel pipetting heads.

For further information please visit www.integ-
ra-biosciences.com/sites/96_384_channel_pi-
pette.html or contact INTEGRA Biosciences in 
Europe / Asia on telephone +41-81-286-9530 
/ email info@integra-biosciences.com or in 
North / South America on telephone +1-603-
578-5800 / email US@integra-biosciences.com.

Molecular Partners (www.molecularpartners.
com) is a privately owned biopharmaceutical 
company that is pioneering the development 
of novel DARPin based protein therapeutics. 
Molecular Partners is developing a broad and 
differentiated pipeline based on DARPin prod-
ucts to treat diseases in oncology, immunology 
and ophthalmology. The proprietary pipeline 
of Molecular Partners is complemented by 
programs developed in collaboration with 
leading pharmaceutical companies.

INTEGRA Biosciences (www.integra-biosci-
ences.com) is a leading provider of high-qual-
ity laboratory tools for liquid handling, media 
preparation, sterilization and cell cultivation. 
The company is committed to creating in-
novative solutions which fulfil the needs of its 
customers in research, diagnostics and qual-
ity control within the life science markets and 
medical industry. Today, INTEGRA innovative 
laboratory products are widely used all around 
the world. More than ninety distribution-part-
ners form a worldwide sales network providing 
responsive and competent services to custom-
ers. These distribution partners are supported 
by a highly motivated and experienced team 
of specialists at the company headquarters 
in Zizers, Switzerland and Hudson, NH, USA.   
INTEGRA is an ISO 9001 certified company.

For further information:  
Dr Bill Bradbury     
tel.  +44-208-546-0869 
email info@primetek-solutions.com

VIAFLO 96                                                        

Andreas Lehmann of Molecular Partners                                    

http://www.integra-biosciences.com
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Protecting your life’s work with a proper monitoring 

system has become increasingly important in research. 

A study conducted by Stanford University revealed 

that more than $2 billion worth of samples were stored 

within their freezers. Furthermore, many bioreposito-

ries and biobanks have hundreds of freezers storing 

priceless samples. 

With the rise in the use of mobile technology, it has be-

come even easier to watch over your lab whenever you 

are away from it. Panasonic’s LabAlert system is at the 

forefront of advanced laboratory monitoring systems, of-

fering an easy setup, affordable pricing, infinite scalabil-

ity, and an intuitive user interface. It allows you to instantly 

monitor sensitive parameters, such as your freezer’s tem-

perature or your incubator’s CO2 levels. 

Setup is quick and simple. A small battery-operated, wire-

less sensor is attached to every unit you want to monitor. 

These probes communicate through receivers which relay 

data through a single receiver connected to your inter-

net, either via Ethernet or WiFi connection. Your account 

data is then transmitted continuously to a secure hosted 

platform. No software or computer is required to set up 

or run the app-based system. A locally-hosted, software-

based solution is also available. 

There are many lab monitoring solutions, but what makes 

LabAlert unique are the several advantages it brings over 

its competitors. LabAlert features customizable alerts, lo-

cal and remote platforms, secure data storage, and vis-

ibility from any location. 

With customizable alerts, find out exactly when some-

thing goes wrong with real-time notifications sent right to 

your phone, laptop or tablet. Alerts are easily customiz-

able to meet the demands of your lab. Adjust alert trig-

gers based on specific temperature ranges, humidity lev-

els, CO2 concentrations and more. Alert recipients and 

delivery methods can be adjusted as well. Customizations 

are done within the user interface and can be adjusted at 

any time. 

LabAlert’s flexibility also allows for infinite scalability. Ac-

quire a setup package of any size and add additional sen-

sors to your setup at any time depending on your needs. 

Furthermore, keep watch over units from multiple loca-

tions at once. LabAlert can be easily configured in differ-

ent locations to synchronize together under one account, 

so you’re able to easily monitor all your equipment to-

gether. Whether you need to cover multiple floors, build-

ings, or states, LabAlert has you covered. 

In addition, all remotely hosted data is securely transmit-

ted and stored at all times, using encrypted communica-

tions. The servers are continuously archived and backed 

up to alternate remote locations, so your data is secured 

and protected at all times. LabAlert also lets you collect 

all FDA required data in a simple 21 CFR Part 11 package, 

allowing you to cut down on cumbersome manual data 

recording processes, and neatly store your data so that 

it’s accessible at any time. 

PRODUCTS IN ACTION

PANASONIC’S LABALERT SYSTEM 

www.panasonic.com/biomedical 
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BEYOND THE BENCH 
Managing a lab requires dedication and self-sacrifice to keep operations running smoothly. Too 
often, this may hold lab professionals back from focusing on their own career development. Three 
lab managers share the following ways they moved on to different careers:

• Gaining advanced degrees and additional training
• Being confident
• Setting end goals
• Support and mentorship from upper management

GETTING HEARD 
Mastering the technique of  selling ideas to upper management is not 
just a vital part of  your responsibilities as a lab manager. Doing so can 
also help you advance your career. To successfully sell ideas you must:

• Understand the framework of ongoing business relationships 
• Understand your own situation to build support with all affected stakeholders 
• Present your ideas clearly, carefully, and confidently, without being too technical
• Do your homework and build a strong business case

PERSPECTIVE ON:  
A MICROANALYSIS LAB 
Because the McCrone Associates microanalysis lab works with a wide 
range of  industries, the lab staff  must perform many non-routine investiga-
tive microanalyses. The lab deals with the challenges this brings through:

• An intensive training program for new staff
• Updating and staying on top of new technology
• Solid and constant communication with clients
• Strong investment in quality control

18

10

22
BUILDING A  
CROSS-DISCIPLINARY TEAM 
Complex problem solving depends on cross-disciplinary collaboration 
among scientists. Collective thinking, in a cross-disciplinary setting, 
depends on how easily collaborators are able to learn and understand 
each other’s perspectives. Ways to better build your team include:

• Creating an atmosphere of respect and trust
• Tools and cultural shifts aimed at promoting inclusiveness
• Regular meetings where members can provide feedback
• Internal communications tools and channels

INSIGHTS ON COLD STORAGE 
Developers in the laboratory cold storage world are constantly on the 
lookout for technologic tweaks that maximize efficiency, reliability, 
stability, and temperature uniformity while minimizing noise, energy 
consumption, and released heat. This edition of  INSIGHTS discusses:

• Recent alternatives to cascade designs
• Ways to reduce the noise and heat of -80°C freezers
• How to protect your investment
• The importance of sample prep for samples going into long-term cold storage

PARTING POINTS 
Takeaways from this month’s issue:

PARTING POINTS, Takeaways from this month’s issue:
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The new Thermo Scientific Heracell VIOS CO2 incubator series represents a 

new era in incubator design delivering performance, ease-of-operation, and value 

required to support a range of culturing needs from basic research to demanding, leading-

edge applications. By combining our latest technology advancements in contamination 

control and uniform growth conditions with existing proven and reliable features, you are 

now able to achieve your goals faster, more reliably, and with less effort. 

Designed to achieve
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your next breakthrough
• Learn more at thermoscientific.com/heracellvios
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