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Perspective On: A Pharmaceutical Lab
Getting a new drug into the hands of patients is no easy feat.  
Pharmaceutical companies have to go through a myriad of tests in cell 
cultures, animals and humans before discovering and developing  
treatments for illnesses.

Sara Goudarzi

Competitive Spirit
A competitive spirit within any organization—business or research 
lab—is only fostered when management is trusted and members of that 
organization feel that their talents and contributions are appreciated 
and nurtured. Create that atmosphere and winning will happen.  

Daryl S. Paulson, MBA, PhD

LEADERSHIP & STAFFING 

16 Rebuilding High-performance Work Teams
Staff reductions and corporate restructuring frequently result in fragmentation of high-perfor-
mance work teams. Because they are often a cost-effective means of accomplishing corpo-
rate goals, some of these teams need to be reconstructed. How do lab managers do this?

 John K. Borchardt

TECHNOLOGY & OPERATIONS 

22 Green: The Better Color of Vacuum
Whether vacuum is utilized for analytical purposes in corporate R&D or in government or 
university laboratory settings, those who depend on vacuum pumps do not expect vacuum 
to have color. However, in very significant and measurable ways, vacuum can be green.

 Mike Delong

26 On Balance
Out-of-level situations are so detrimental to the results of an experiment that balances can 
now be equipped to document levelness via an “alibi” memory, which will allow manag-
ers and external auditors to see when weighing if results could possibly be tainted.

 Ryan Titmas

LAB DESIGN  & FURNISHINGS 

28 Flexible Lab Zones
A dynamic shift in the way researchers conduct their work has had a profound effect on 
the design of their facilities. Emphasis has focused on three main components: establish-
ing large open labs, the distribution of utilities to and within the lab, and the auxiliary 
spaces that support the research and promote collaboration. 

 Stacy Wyman and Dan Watch

BUSINESS & FINANCE 

40 Freeing Up Time for Science 
To increase efficiency and drive down costs, pharmaceutical and biotechnology com-
panies are increasingly turning to multi-vendor asset management service providers for 
maintenance of their equipment throughout its life cycle—from financing to disposal.

 Masao Moriyama
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Based on a recent Lab Man-
ager Magazine survey in which 
we asked our readers whether their 
labs had applied for Federal Stimu-
lus Plan grant money, nearly 44 
percent said they had. Of those, 
the majority (46.0%) were from 
academia, followed by 12.7% from 
hospital or medical centers, and 
12.7% from pharmaceutical/bio-
tech firms. All said that the majority 
of grant money would go to fund 
new research projects (24.3%) and 
purchase new equipment (22.9%).
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There’s No “I” in “Team”
Every manager worth his or her salt recognizes that without an inspired 
and happy team, their job is impossible. And while other demands may 
take attention away from supporting and communicating with one’s team, 
a lab manager does so at his or her peril. In this issue of  Lab Manager 
Magazine we focus on this important management responsibility, the one 
tied most directly to the success of  a lab. Daryl Paulson, in this month’s 
feature article, examines the dynamic of  objective and subjective realms 
within both individuals and organizations. Based on the work of  human-
istic psychologist, Abraham Maslow, Paulson contends that within every 
person is a strong desire to realize his or her full potential. Recognizing 
this and creating an atmosphere that fosters trust and enables meaningful 
contribution, Paulson argues is the best recipe for competitive advantage.

The notion that “the team” is critical to every kind of  success within an 
organization is repeated in this month’s Leadership & Staffing article on 
page 16, where Dr. Borchardt offers up practical advice for rebuilding 
your strongest work teams after layoffs or reorganizations. Echoing Dr. 
Paulson, Borchardt says, “The more you can reassure team members that 
their contributions are valued and that they will be treated fairly, the more 
likely you will be able to retain your top performers.”

Not to overstate it, but this same message comes across in Perspective On: 
A Pharmaceutical Lab (p.34), in which William Paradee, senior scientific 
group leader in the Discovery Technologies Group at Lexicon Pharma-
ceuticals, says, “In an industrial lab, other groups are dependent upon 
us and we’re pretty dependent upon other groups. It’s more of  a team 
environment. We’re trying to keep the team, the company, moving forward 
versus at an academic lab [where] it felt more individual.”

And when talking about teams, the key word is communication! Without 
honest and frequent communication between managers and staff, success 
is impossible. Says Paradee: “Communication is always a challenge. We’re 
all scientists, but we all have a different vocabulary. Learning the lingo, 
learning how chemists talk, is a little different than how biologists talk. 
This challenge is met through lots of  interactions.”

“To keep your people happy you must keep them updated on what is 
happening. Keep in mind that while you’re thinking they don’t need to 
know or that you already told them the news, they’re making something 
up to fill the communication gap,” says Gloria Metrick in explaining how 
to combine laboratory informatics systems after a merger in our “Now 
What?” article on page 62.

In addition to team work and communication, running a successful lab 
depends on money—making it and securing it. And among lab profession-
als I’ve spoken with, federal stimulus grant money is what’s on their minds. 
Based on a recent survey, 43 percent of  you intend to or have applied. 
How difficult was the process? What are your expectations? Please share 
your experiences—the good and the bad. 

Pamela Ahlberg
Editor-in-Chief
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Acompetitive spirit within any organization—
business or research lab—is fostered only when 
management is trusted and members of  the or-

ganization feel that their unique talents and contributions 
are appreciated and nurtured. Create that atmosphere and 
winning will happen. But first one needs to understand 
some basic principles of  human psychology, principles that 
reverse some of  the top-down assumptions that, I would 
argue, have led to many of  the current business failures.

Key to that understanding is recognizing each individual’s 
subjectivity, which refers to one’s perspective or opinion, 
particularly feelings, beliefs, and desires. We have cured 
illnesses, we have gone to the moon, and we have learned an 
incredible amount, but we continue to ignore our subjec-
tivity. Since subjectivity is emotionally learned and thus 
lacks objective truth, many of  us consider it unimportant 
(Habermas, 1987). 

But in today’s competitive environment, it is critical 
that managers acknowledge subjectivity within their staff  
members and work to understand each one’s unique point 
of  view, orientation, and psychology. If  you are a manager 
of  a lab and you need to rely on your staff  to get jobs 
done, you first need to understand what motivates and 
inspires each person on your team. 

Figure 1. Me versus Everyone Else

Figure 1 illustrates the dog-eat-dog view of  life that 
presumes no one cares about us and we care about no 
one else. In school we were taught facts and rules, but not 
about the “system” from which they originate. We also 
had our existence compartmentalized into subjective and 
objective components, but were never told how to incor-
porate the subjective aspects of  ourselves into our actions 
and decisions. We are like the person shining a light on a 
Coke can who perceives its image as a rectangle. We fail to 
see the circle that is also part of  the can’s image (Figure 2).

 
Figure 2. Dual Image of a Can

COMPETITIVE 
SPIRIT 
A PSYCHOLOGICAL AND HOLISTIC APPROACH TO MANAGING FOR SUCCESS  
by Daryl S. Paulson, MBA, PhD 

“It is critical that managers acknowledge 
subjectivity within their staff members and 
work to understand each one’s unique point 
of view, orientation, and psychology.”

http://www.labmanager.com
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Figure 3. The Quadrant View 

A more accurate and honest view of  life is represented 
in Figure 3, a quadrant view that includes both the objec-
tive and subjective aspects of  human existence. Let us 
examine these quadrants in greater detail.

Objective Domain – Me (1) 
This is the domain that we inhabit in business, science, 

or mathematics. If  we have studied chemistry, we are 
chemists. If  we have studied microbiology, we consider 
ourselves microbiologists. We are what we have learned. 
These are areas we feel are paramount to our success.

Subjective Domain – Me (2) 
This region represents our inner life, which, though hard-

ly acknowledged, is critical to well-being. Rarely appreci-
ated by scientists and businesspeople, the subjective domain 
is usually suppressed or converted into objective terms. 

It is the integration of  the subjective and objective com-
ponents of  life that finally makes us who we are. We will 
discuss this concept in more detail later.

Objective Domain – Company (3)
It is a unifying process that integrates a person with 

unique values and talents into a company. The process 
occurs when the company, which is nothing more than 
a system of  science, business, quality assurance, and 
statistics, recognizes and applies an individual’s skills to its 
goals. Once integrated, that person feels part of  something 
larger than himself  or herself  and is ready and willing to 
contribute to the objectives of  the larger organization.

Subjective Domain – Company (4)
This domain, the corporate culture, is what determines 

the quality and success of  a company (Kotter & Heskett, 

1992). For example, if  a company claims to support and 
nurture its workers but an economic downturn results in 
layoffs, the company is acting falsely, which will contribute 
negatively to that corporate culture.

All quadrants  
The four quadrants need to be all encompassing. For ex-

ample, if  we work for a company but remain cut off  from 
both the company culture and our own subjective nature, 
we are living in the upper right quadrant but are still 
hinged to the other three. Ultimately we will feel out of  
touch with ourselves (upper left quadrant). If  we follow 
the norms of  the corporate culture (lower left quadrant) 
and produce what is required (lower right quadrant), we 
are still living in only one quadrant (the upper right). It is 
necessary to break out of  the one-quadrant view of  life 
and view reality with a four-quadrant perspective.

Humanistic psychology  
Humanistic psychologists believe that in every person 

there is a strong desire to realize his or her full potential 
and, according to Maslow (1971), the only way to realize 
that full potential is through self-actualization, which can 
be achieved in the following eight ways:

Concentration. Experience fully, vividly, and with full 1. 
absorption what we are doing. 

Growth Choices. If  we think of  life as a series of  2. 
choices, then self-actualization is the process of  choos-
ing to grow instead of  defend. 

Self-awareness. In the process of  self-actualization, we 3. 
become more aware of  our inner nature and act in ac-
cordance with it. 

Honesty. Taking honest responsibility for our actions is 4. 
critical for self-actualization. We cannot state one thing 
and do another. 

Judgment. We must learn to trust our own judgment and 5. 
value our inner feelings. 

Self-development. Self-actualization is a continual pro-6. 
cess of  developing our potential—physical, emotional, 
and mental. 

Peak Experiences. These are transient moments of  self-7. 
actualization when we are more whole, integrated, and 
truly ourselves.

Lack of  Ego Defenses. A final step in self-actualization is 8. 
to recognize our ego’s defenses and consciously drop them. 
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We first need to learn who, what, and where we are physically, emotion-
ally, and mentally and then expand our view to see how organizations actu-
ally work (Figure 4) (Paulson, 2002).

Figure 4. How Organizations Work

In addition to being expert microbiologists, chemists, or laboratory managers, 
we must also develop ourselves psychologically and be aware of  the culture of  
our company. We need to see how our company structures itself  to compete in the 
marketplace. One way to do this is to consider the four quadrants and observe how 
every time we do one thing in one quadrant, the other three quadrants are affected.

Say we become a manager (upper right quadrant), which provides a new ability 
that makes us feel more capable (upper left quadrant). As we develop our manage-
rial skills, we realize we are thinking in terms of  systems and rules (lower right 
quadrant). The way we are now perceived by others will influence and reinforce 
the corporate culture (lower left quadrant). 

Lower Left Quadrant – Culture
The lower left quadrant represents the business’s cultural, or intersubjective, at-

tributes, which are important in establishing trust. Generally, when sales decrease, 
a company will lay people off; as a result, employees no longer trust the company. 
Their attitude then changes to one of  trying to get what they can for themselves, 
and they are no longer focused on the goals and values of  the company. 

Figure 5. The Quadrant View

http://www.horizontechinc.com
http://www.labmanager.com
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COMPETITIVE SPIRIT 

For a business such as a laboratory to be successful, management needs to 
provide employees with a sense of  security and other intangibles that sat-
isfy their subjective needs (quadrant B). This is not an easy undertaking, but 
once accomplished, it will allow employees to align all parts of  themselves 
(objective and subjective) with the goals of  the company (quadrant D). 

Lower Right Quadrant – Business
Once we have people caring less about themselves and more about the 

company, we have a good chance of  becoming more competitive. Why? 
People find meaning in the company because it represents them (upper left 
and right quadrants) and their culture (lower left quadrant), and, in turn, 
they represent the company (lower right quadrant).

Everyone has a chance, through the combination of  science, business, 
systems, and cooperation, to compete at this point. In competition there 
are, according to Porter (1985), five attributes (Figure 6).

Figure 6. Five Attributes of Competition

Most people feel that the biggest threat to a business is number 3, in-
dustry competition, which is certainly the most obvious. However, the way 
to counteract that threat is to identify your company’s strengths, such as 
special capabilities, brand identification, and how services are sold. Ad-
ditionally, there are a number of  unique ways to position your company in 
the market, which we will discuss shortly.

Suppliers (number 1) can also be a real problem. If  a lab becomes too effi-
cient at what it does, a supplier, if  properly motivated, can cut that company 
off. It is important to understand the bargaining power of  your suppliers 
and, rather than be at their mercy, try to establish strategic partnerships.

Potential entrants to the market (number 2) can present a problem as 
well. Anyone can compete with you as long as they have a product to sell. 
This area can be shored up if  you make it difficult for other companies to 
enter the market. This can be accomplished by aligning your business with 
the requirements of  government regulatory agencies, such as the Food and 
Drug Administration (FDA) and the Environmental Protection Agency 
(EPA). Differentiate your lab from potential competitors by mastering the 

http://www.horizontechinc.com
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requirements of  those agencies, including documenta-
tion, accountability, and inspections. This will require an 
investment in higher education for your staff, which will 
also set your lab apart.  

Buyers (number 4) look for deals. If  your laboratory does 
the same work as ten other laboratories, price can become 
the only competitive factor. Differentiate your services.

Industry substitution (number 5) is an ongoing problem 
and can affect labs in a number of  ways. For example, 
customers may choose your lab’s competitors based on 
pricing or value issues. Other types of  substitution may 
include suppliers that substitute different methods or use 
less expensive components in their processes or testing. 
Companies must be continually vigilant for substitution 
that will negatively affect their markets.1

Back to attribute number 3: Find and develop your 
lab’s competence based on and within its core values and 
strengths. For example, if  you have a chemistry labora-
tory, your core competence is in chemistry. You need to 
expand your offerings, expertise, and skill sets in order to 
ignite your lab’s competitive spirit.

Figure 7. Gaining the Competitive Edge

Looking at diagrams A and B in Figure 7, which do you 
think has more power? Company A has a sales group that 
assists potential clients in navigating their market relative 
to the applicable requirements. The company performs 
the chemistry based on relevant government regulations, 
has the results interpreted by a bone fide statistical analyst, 
and synthesizes the data into a formal report, all of  which 
is monitored by a quality assurance director or program. 
Company B simply performs tests. Obviously, Com-
pany A provides more value to its clients. In this market, 
Company A has developed greater competitive power 
than Company B, making it possible to sell its goods and 
services at a higher price.

Conclusion
Whether manager or bench chemist, each member of  

your organization—once all parts of  the individual are 
addressed and nurtured—will have a greater psychologi-
cal investment in the organization and a greater likelihood 
of  making inspired, satisfying, and winning contribu-
tions to it. By thinking about the ideas presented here 
and opening your eyes to what is possible, you can release 
the power within your lab to inspire trust in its personnel 
and thereby create a stronger competitive spirit, compete 
fairly, and deliver new and greater results.   

Notes:
To be aware of  the tremendous amount of  competitive 1. 
pressure on companies and what a company can do to 
compete, two good texts are available: Competitive Ad-
vantage (Porter, 1985) and Competitive Business, Caring 
Business (Paulson, 2002).
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Staff  reductions and other types of  corporate restruc-
turing frequently result in fragmentation of  high-
performance work teams as members are transferred to 
other assignments or no longer work for the company. 
Because they are often a cost-effective means of  ac-
complishing corporate goals, at least some of  these 
high-performance work teams need to be recon-
structed. How can lab managers do this? Consultants 
Price Pritchett and Ron Pound (Pritchett & Associates, 
Dallas, TX) advise: “Don’t think of  team reconstruc-
tion as a distraction…Consider it the heart of  your 
job.”1 What can you do as a lab manager or team leader 
to rebuild your high-performance work teams? 

Team members’ behavior
Begin by understanding your new workplace dy-

namics. After a restructuring, managers and team lead-
ers confront new problems. Many of  these problems 
have their origins in team members’ behavior caused 
by uncertainties associated with poor communica-
tions about the restructured firm’s new business plans 
and tactics. The behavior of  many employees often 
changes in the wake of  staff  reductions. Remaining 
employees face increased workplace stress, uncertain-
ties, anxiety over losing their own jobs and little sym-
pathy from others.2 They may feel guilty for keeping 
their jobs while their friends on the same work team or 
elsewhere in the lab lose theirs. Psychologists term this 
“survivor syndrome,” and it results in reduced staff  
morale, job satisfaction and productivity.

Effective team rebuilding means understanding your 
team members’ behavior as well as your own. Confu-
sion and uncertainty lead some people to drift, waiting 
for direction. Employees may busy themselves with 
familiar activities that are no longer productive in the 
post-restructuring environment. Others may disengage 
from the team, focusing on their own individual ef-

forts. Morale often is low, with little trust in company 
management.  

Despite this, Price Pritchett and Ron Pound advise 
against making morale and employee attitudes top 
priorities in rebuilding high-performance work teams. 
They consider morale, employee attitudes and trust to 
be symptoms rather than problems. You can improve 
these by being personally trustworthy yourself  and 
leading your team to morale-building accomplish-
ments. Pritchett and Pound believe “Success is the 
magic solution that cures so many of  the ‘soft’ organi-
zational ailments brought about by change.”1

PricewaterhouseCoopers (New York, NY) manage-
ment consultants Mark Feldman and Michael Sprat 
agree, noting that the only focus in the post-restructur-
ing period should be pragmatic, results-oriented steps 
targeting value creation.3 Value creation in laboratories 
means developing profitable new products, improving 
manufacturing processes, and providing high-quality 
technical service and customer support. Focus your 
team on achieving short-term results having a positive 
impact: increased process yields, new products provid-
ing quick sales gains and improved technical service 
increasing customer satisfaction. This will provide 
the success Pritchett and Pound believe is essential to 
rebuilding effective teams. 

Evaluate your team members
Before developing an action plan to achieve short-

term results, analyze your team members’ strengths 
and weaknesses in the context of  your new (and still 
evolving) workplace culture after a staff  reduction. Do 
this quickly without letting this process delay develop-
ing a new action plan. Your analysis can identify good 
people poorly suited for their current assignments and 
weak performers. By modifying job responsibilities, 
you can help people improve their productivity and 

REBUILDING  
HIGH-PERFORMANCE 
WORK TEAMS 
SURVIVING BUSINESS RESTRUCTURING THROUGH RESULTS-ORIENTED FOCUS ON 
VALUE CREATION John K. Borchardt

“Success is the 
magic solution 
that cures so 
many of the 
‘soft’ organiza-
tional ailments 
brought about 
by change.”
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job satisfaction, while giving less experienced or less capable 
performers assignments more commensurate with their current 
abilities. Because you are doing this rapidly, be prepared to 
revise your assessments.  

If  staff  reductions are accompanied by elimination of  R&D 
programs, staff  members may be available to add to other 
teams. If  so, choose new team members so that valuable work 
skills are brought into the team while not introducing incom-
patible personalities. 

When rebuilding a high-performance work team, it is criti-
cal to keep your best people—the same people most likely to 
voluntarily leave the company for another job. Look for and 
explain the positive aspects of  corporate restructuring to your 
team members. Do this with everyone, but focus on your key 
people. Engage in private conversations as well as group discus-
sions, so team members can discuss their own situations with 
you more openly than they would in team meetings. Uncer-
tainty is a primary reason why your best performers consider 
leaving the company. This uncertainty takes several forms. 
First and foremost is uncertainty about their future employ-
ment. Many have concerns about how company employee 
benefits will change as a result of  a merger or new ownership.  

Employees will also be concerned about the continued need 
for specialists in their fields and the possible need to change 
technical specialties. Some chemists, engineers and technicians 
are willing, even eager, to enter new fields; others are not.

Employees will also have concerns about their rank and 
status in a new organization. They may be depressed about no 
longer working with valued associates or worried about their 
compatibility with a new group of  coworkers. They will have 
concerns about workplace policies and practices in the new or 
merged organization.

The more you can reassure team members that their contri-
butions are valued and that they will be treated fairly, the more 
likely you will be able to retain your top performers. When 
developing your action plan (see below), include processes for 
recognizing and rewarding outstanding performance. If  cor-
porate recognition takes a long time or recognition programs 
haven’t been established, institute your own informal programs. 
These can include taking a deserving team member out to 
lunch or giving him/her a department store gift certificate 
(for which you can try to get company reimbursement). Many 
teams have their own internal awards, small trophies or gift 

certificates. Recognize individuals’ contributions at team meet-
ings, and express appreciation. Always do this last so your team 
members know that achievement and effort are valued. 

Develop an action plan
Work with your team to identify goals and develop an action 

plan to achieve them. Working together to achieve common 
goals unifies a team, giving it focus and direction. Arrest your 
team’s drift by setting forth a clear agenda with short-term 
goals and tactics to accomplish them. Focus on goals the team 
can achieve quickly and results you can measure. It is also im-
portant to work on a few goals you can achieve quickly rather 
than dissipating team members’ efforts by trying to do too 
much at once. Meaningful achievement is the fastest and best 
way to rebuild team morale and spirit.

Be sure members’ efforts will be coordinated. Agree with 
your team members upon a timetable to accomplish goals. Let 
your team have input on the agenda, goals, tactics and dead-
lines. The larger their role in setting the agenda, identifying 
goals, defining tactics and agreeing to deadlines, the more the 
team will be committed to following the plan and achieving 
goals. However, do not let team participation unduly delay set-
ting the agenda or accomplishing goals.

Adapt your agenda to the uncertain environment following a 
staff  reduction. However, the basics of  developing new prod-
ucts and processes, taking the steps necessary to commercial-
ize a new product or process, and retaining current customers 
and getting new ones are unlikely to change greatly. If  you 
use good judgment in initially defining your team’s focus, later 
changes will be relatively modest.

Communicate, communicate, communicate
Dean Anderson of  Being First, Inc. (Durango, CO), a con-

sulting firm specializing in transformational change, emphasiz-
es that it is important to explain why the workplace is chang-
ing, in addition to describing what is being changed. Leaders 
must present a strong case for changes so team members accept 
them and work productively and willingly in the context of  the 
new workplace environment.

Good oral and written communications are essential in order 
for your team members to understand their roles in the team 
and the team’s instructions, goals, tactics and deadlines. Be 
clear and concise in all your communications. Remember that 
when team members are worried and uncertain, their listening 
skills will probably not be at their best. Workplace rumors and 
speculation create a lot of  “noise” that your message must pen-
etrate. Repeat communications when possible and appropriate. 
For example, after your team has agreed upon goals, priorities, 

“When rebuilding a high-performance work 
team, it is critical to keep your best people.” 
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tactics and a timetable, close the team meeting by summarizing 
them. Then send team members a written copy. At the opening 
of  every subsequent team meeting, reiterate these. Check the sta-
tus of  action items at every meeting. When something changes or 
additional goals are adopted, summarize these at the end of  every 
team meeting and again follow up with a written version.

Meet with team members individually and discuss their roles 
in the group. As goals and priorities change, team members’ 
roles must change also. To persuade team members to accept 
these changes, you must explain the reasons for them clearly 
and logically. Of  course, the more team members participate 
in defining the goals, priorities and deadlines, the more readily 
they will accept needed changes. 

Review team and individual performance with team mem-
bers frequently.3 This helps keep everyone objective and goal 
oriented. Do not indulge in faultfinding or blame games. Team 
members need to be informed of  any developments or changes 
that could impact their performance or completion of  tasks. 
Ensure that all the team members have a similar understanding 
of  what needs to be accomplished and there are no disconnects. 

Provide strong leadership
During a restructuring, many people give up their power by 

waiting for someone to tell them what to do. This sort of  weak 
leadership won’t rebuild teams that are confused or demoral-
ized by uncertainly plus the already known effects of  the 
restructuring such as downsizing. Instead, empower yourself  
so you can be successful at team construction. “Leave no doubt 
about who’s in control,” advise Pritchett and Pound.1 “Team 
reconstruction proceeds most successfully when it’s driven 
hard, when the person in charge takes charge and makes things 
happen that need to happen.”  

Be authoritative without being overbearing. Show care, 
concern and respect for others. Solicit their perspectives and 
opinions. However, don’t let soliciting the opinions of  others 
paralyze decision making. 

Restructure work processes
Look for ways to restructure work processes so that the most 

capable team members can focus their efforts on activities that 
produce the highest value to the employer. Often this means 
outsourcing more routine activities or assigning them to less 

senior personnel. For example, at Shell Global Solutions and 
other chemical firms, technicians’ responsibilities now include 
many activities once performed exclusively by laboratory 
chemists and engineers. 

Some activities such as routine weekly or monthly written 
reports can be discarded or replaced by oral discussions that 
take less time to prepare than written reports do. Formal min-
utes can be replaced by more frequent informal discussions that 
keep information flowing where it needs to go, while freeing 
team members’ time for other activities. 

Finally, heed the advice of  Price Pritchett and Ron Pound, 
who note, “People simply won’t follow a boss they don’t believe 
in, and they won’t believe in you unless you believe in yourself.”    

References
1. P. Pritchett and R. Pound, “Team Reconstruction: Building a 
High-performance Work Group During Change,” Pritchett & 
Associates, publisher, Dallas, TX (1999). 

2. J. Aleccia, “Guilty and stressed, layoff  survivors suffer too,” 
(http://www.msnbc.msn.com/id/28196734/), Dec. 15, 2008). 
M. Feldman and M. Sprat, authors of  “Five Frogs on a Log: A 
CEO’s Field Guide to Accelerating the Transition in Mergers, 
Acquisitions and Gut Wrenching Change,” HarperBusiness, 
New York, NY (1999).

3. M.L. Marks, “Charging Back Up the Hill: Workplace Recov-
ery After Mergers, Acquisitions and Downsizings,” (Jossey-Bass 
Business & Management), Jan. 14, 2003. 

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

MEET THE AUTHOR 
- Sponsored by

 

To see an interview with Lab Manager Magazine feature 
writer John Borchardt, visit www.qorpak.com/labmanager.

In addition to learning about Dr. Borchardt’s background in 
chemistry, the oil industry and laboratory management, you’ll 
also learn about the ideas behind this month’s feature article. 

Look for more ‘Meet the Author’ video links in upcoming  
issues of Lab Manager Magazine.

“The more team members participate in  
defining the goals, priorities and deadlines, the  
more readily they will accept needed changes.” 

http://www.labmanager.com


recover your  
investments
Selling on LabX is fast and effective!  If you have 
surplus or inactive equipment sitting idle, then 
it’s time to make room and recycle your assets 
for cash! Sell with affordable flat rate fees; No  
commissions or final value fees.

Register for free as a  1. 
LabX member.

Purchase LabX listing credits  2. 
to run ads. 

Select “Run an Ad” in the top  3. 
menu to begin entering  
your items. 

selling on labx 
it’s as easy  
as 1,2,3!

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

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

www.labx.com

For help getting started with buying or  
selling on LabX, we are always available:

1-888-781-0328 • 705-528-6888

http://www.labx.com


20 Lab Manager    May 2009 labmanager.com

SCIENCE MATTERS  
LATEST TRENDS SHAPING THE SCIENTIFIC WORKFORCE  By Rich Pennock

E
mployees in the global sci-
ence industry are feeling the 
twin impact of  global eco-
nomic recession and career 

frustration, according to a recent in-
ternational workplace survey.

The Kelly Global Workforce Index 
survey, by global workforce solutions 
company Kelly Services, reveals that 
there is a strong desire for jobs that 
fulfill vital psychological needs of  
employees—something that is fueling 
a global shift in workplace dynamics, 
driven by distinctive generational and 
geographic attitudes.

Many individuals in the middle part 
of  their careers are expressing the 
desire to change jobs and seek new 
directions, reflecting a broader work-
place trend to reflect on the “value” 
of  the work they perform.

Within the science sector, more than half  
of  global respondents say they are pre-
pared to accept a lower wage or a lesser 
role if  their work contributes to some-
thing more important or meaningful.

The Kelly Global Workforce Index 
obtained the views of  nearly 100,000 

individuals in 31 countries, including 
more than 3,000 in the science indus-
try across North America, Europe 
and the Asia Pacific region.

Survey findings
Across the global science industry, 
the main findings of  the survey were 
as follows:

90 percent of  respondents say that their work •	
gives them a sense of  pride

81 percent say the work they perform raises •	
their self-confidence

60 percent say they plan to look for a new job •	
with another organization within the next year

35 percent say their career goals are not being •	
advanced through their current job

20 percent say that if  they could start again •	
they would not choose the same field of  work

54 percent say they would accept a lesser role •	
or a lower wage if  their work contributed to 
something more important or meaningful to 
them or their organizations

The intangible value of work
It is clear that the value of  work goes 
beyond direct financial rewards. Sci-
ence employees derive a sense of  sat-
isfaction and pride that meets deeper 
psychological needs.

Interestingly, even where they rec-
ognize that the job they are doing is 
not ideal, they still derive a sense of  
purpose and self-esteem from their 
work. This would suggest that most 

employees go about their work with a 
mind-set that compels them to meet 
certain standards in order to fulfill 
their own personal expectations.

Finding the real value in work
One of  the central aims of  the sur-
vey was to explore the notion of  the 
“value” of  work—the intangible el-
ements that enable people to derive 
a day-to-day sense of  purpose from 
what they do for a living.

At one extreme, there are those who 
take the utilitarian view that we “work 
to live”; work’s primary purpose is to 
fulfill the elementary human needs 
such as food, clothing and shelter. At 
the other extreme, there are those 
who believe one’s work, or vocation, 
should fulfill some higher pursuit.

So where do employees in the science 
sector sit on this continuum, and does 
it matter?

It does seem that the majority of  peo-
ple feel that their work has to go be-
yond the basics; it must enable them 
to achieve some high-level goals that 
have real value or purpose.

Respondents were asked whether they 
would be prepared to give up some of  
their salary or position if  they could 
do something that was important to 
them or their organizations.

More than half  said that they would 
be prepared to sacrifice salary or 
position for more meaningful work. 

SCIENCE INDUSTRY  
EMPLOYEES SAY IT’S 
THE “VALUE OF WORK” 
THAT REALLY COUNTS

“IT IS CLEAR THAT 
THE VALUE OF WORK 
GOES BEYOND  
DIRECT FINANCIAL  
REWARDS.”
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It seems clear that across the globe, 
people want their jobs to provide a 
degree of  emotional fulfillment, even 
if  it means sacrificing money and sta-
tus to achieve it.

Conclusion
The survey demonstrates the value of  
work in building emotional strength 
and resilience in individuals. Science 
employees overwhelmingly say that the 
work they perform gives them a sense 
of  pride and raises self-confidence.

They also want to perform work that 
has meaning and relevance to both 
them and their organizations. A sig-
nificant number are actually prepared 
to give up some of  their salary and 
position if  they can do something 
that has real meaning.

Even in the midst of  a crushing eco-
nomic downturn, we still see many 
people who are actively prepared 
to quit their current roles and look 
for more engaging jobs elsewhere. It 
is also clear that some of  the labels 

that have been attached to the various 
generations have become entrenched 
in workplace folklore but do not al-
ways hold true.

Rather than Gen Y being the impatient 
and footloose brigade that we have 
been led to believe them to be, it is the 
baby boomers who are signaling their 
impatience at stalled careers and who 
are planning large-scale job switching.

The statistics contain lessons for 
employers—recognize the require-
ments of  people at various stages 
of  their careers and attempt to meet 
those needs. There is an abundance 
of  information that tells us what em-
ployees believe is important to them. 
They want a workplace with good 
morale, where they have challenging 
assignments, receive feedback from 
their bosses and have the opportunity 
to learn new skills.

The findings show that the modern 
employment market is extremely dy-
namic and that achieving a high-per-
forming, productive and stable work-
force means managing a complex set 
of  cultural and geographic influences.

Rich Pennock is vice president of  Kelly 
Scientific Resources, a leader in scientific 
staffing solutions. For more information, 
visit www.kellyscientific.com.

“SCIENCE EMPLOYEES 
OVERWHELMINGLY 
SAY THAT THE WORK 
THEY PERFORM GIVES 
THEM A SENSE OF 
PRIDE AND RAISES 
SELF-CONFIDENCE.”
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By even the most rudimentary definitions, vacuum 
is not the presence but rather the absence of  
something, of  anything—including color. Whether 
vacuum is utilized for analytical purposes in corpo-
rate R&D or in government or university labora-
tory settings, those who depend on vacuum pumps 
to create and maintain that absence do not expect 
vacuum to have color. However, in very significant 
and measurable ways, vacuum can be green.

But first, an anecdote  
About a year ago, a plaid-shirted professor from 

a well-known research university was trolling the 
aisles of  a conference and expo, looking for ways to 
improve his lab. He was in search of  something that 
would make a difference not only to the world of  
scientific research, but also to the world of  univer-
sity trustees and budgets. His particular area of  
research required rough vacuum and, for years, he 
had been using “wet” pumps, which were easy on his 
budget and had given him satisfactory results. As he 
explained all this to the representatives at a particu-
lar vendor booth showcasing “dry” vacuum pumps, 
he asked them to explain the benefits of  their 
particular type of  rough vacuum pump. A simple 
phrase mentioned repeatedly in the booth, both by 
those with whom he spoke as well as the accompa-
nying literature, particularly piqued his interest. 

The phrase was “oil-free.”  
You see, the professor had found himself  spend-

ing valuable research time and money changing 
contaminated and spent oil on a monthly basis, plus 
he had to deal with increasingly stringent require-
ments and costs for the oil disposal. As the reps at 
the booth continued to iterate the benefits of  “oil-
free” and describe additional benefits of  the pumps, 
the professor, after 10 minutes or so, finally inter-
rupted, saying, “Guys, it’s the oil-free thing.”  

For this professor, as well as for many others 
involved in R&D and manufacturing, producing 
the vacuum they needed had produced colors they 
didn’t—colors like the brown or black of  spent oil, 
the red of  overdrawn budgets and the flushed-in-
anger faces of  bottom-line watchdogs, and the black 
and white of  the press generated by the ecological-
ly concerned. For many years, the colors of  rough 
vacuum pumping were considered necessary but 
unavoidable by-products. Sure, there were pumps 
available that would minimize these colors, but the 
cost was prohibitive and the early versions of  such 
pumps seemed fraught with problems.

However, even in the infinitely small world of  
molecular conductance, the winds of  change were 
blowing, carrying with them a better color of  
vacuum—the color green. 

Green by design
The quality and quantity of  the green produced 

depend on the design of  the instrument of  delivery, 
e.g., the vacuum pump. Three basic designs exist 
in the oil-free scroll vacuum market: the dual path, 
single path and cantilevered (expansion, then com-
pression) designs. In the dual path design (Figure 
1) the gas path is split into two equal components 
compressing in parallel, while in the cantilevered 
design (Figure 2) there is one gas path divided into 
two different stages—expanding and compressing. 
This single path design is like the dual path design 
but has only one compression path that produces 

THE BETTER COLOR 
OF VACUUM
ISP OIL-FREE VACUUM DESIGN DELIVERS “CLEAN” PROCESSES AND “GREEN” RESULTS  
By Steven M. Lahm and Michael D. DeLong

“oil-free scroll 
vacuum pumps re-
duce maintenance 
costs and frequen-
cy of maintenance 
by addressing the 
issue of imbalance 
in scroll pumps.”

TECHNOLOGY & OPERATIONS  

“specially designed, long-life tip seals 
serve as the lubricant for the  

orbiting scrolls.” 
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varying torsional and side-to-side loads. The dual path de-
sign, originated and patented by Anest Iwata of  Japan, clearly 
produces the better green vacuum, as described below.

Reduced maintenance—costs and frequency
Imbalance within the pump will cause uneven pressures 

and therefore accelerate wear on bearings, crankshafts and 
scroll surfaces, necessitating more frequent (and often more 
costly) maintenance repair. The ISP Iwata Scroll Pump 
(ISP) design, the original oil-free scroll vacuum pump from 
Anest Iwata, reduces maintenance costs and frequency of  
maintenance by addressing the issue of  imbalance in scroll 
pumps. First, counter mass balance in differing weights 
of  the two fans, one on each end of  the crankshaft, ad-

dresses the momentum imbalance created by the orbiting 
scroll. Second, the dual gas path eliminates axial imbalance 
because the orbiting scroll floats on equal gas pressures. The 
resulting lower torsional forces and lower tip seal forces not 
only extend the meantime between maintenance, but also 
reduce noise and vibration. The manufacturer recommends 
maintenance intervals of  up to two years, depending on the 
particular application.

Reduced energy consumption—operations and design
Accurately described as “the original oil-free scroll 

vacuum pump,” the ISP design does not use oil, thereby 
not only reducing energy consumption in oil produc-
tion/usage, but also eliminating costs associated with 
disposal of  contaminated oil. (Our professor from the 
earlier anecdote was quick to appreciate the value of  
this.) Rather than consumable and costly oil lubricants, 
specially designed, long-life tip seals serve as the lubri-
cant for the orbiting scrolls. Additionally, these pumps 
are air-cooled, eliminating the need for water-based or 
additional external cooling systems. Finally, due to the 
balanced nature of  the orbit of  these scrolls, as de-
scribed earlier, the ISP-design scroll vacuum pumps run 
more efficiently, thus lowering operating costs associated 
with energy consumption. 

Figure 1. 

Figure 2. 

Anest Iwata ISP-500 Oil-Free Scroll Vacuum Pump

http://www.labmanager.com


Reduced contamination—in process and the environment
Historically, one of  the major concerns in the application of  rough 

pump vacuums has been contamination due to back streaming and its ac-
companying destruction of  materials, time and finances. The ISP design, 
having eliminated oil from the gas path of  the rough pump, effectively 
eliminates the concerns associated with oil back-streaming contamina-
tion. In the greater context of  conservation and preservation, the ISP 
oil-free design addresses the growing problem of  waste oil disposal. New 
local, state and federal standards are already in place (or soon will be), 
not only requiring responsible use and reduction of  use of  carbon-based 
fuels and lubricants, but also demanding lab and manufacturing responsi-
bility (read: “liability”) for the life of  the product. The ISP oil-free scroll 
vacuum pump effectively reduces contamination on two fronts: placing 
the user in a process “clean” and ecologically “green” position. 

Expecting color in vacuum
One could argue that there really is no expectation of  color in vacuum. 

In fact, one would say that the expectation and the very goal of  vacuum 
is nothing.  

Yet wherever and whenever we attempt to produce vacuum, color 
will be present. None of  the colors we’ve come to expect (dare we say 
dread?)—red, black and brown—are desirable.  

Check out companies like TSO3 (featured in Venture magazine, 30-34, 
September/October 2007) that are turning to ISP-version oil-free scroll 
vacuum pumps to manufacture environmentally safe and cost-effective 
sterilization processes for hospitals.

The better color of  vacuum is green. It is also the color that has come 
to be expected and a color whose design for delivery is already here.

Steven M. Lahm, president and CEO of  Synergy Vacuum, Inc., can be reached by 
e-mail at sl@synergyvacuum.com and by phone at 970-240-9228.

Michael D. DeLong, director of  communications and marketing for Synergy 
Vacuum, Inc., can be reached by e-mail at mdelong@synergyvacuum.com and by 
phone at 866-379-7867.
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“The ISP design, having eliminated oil from the gas path of 
the rough pump, effectively eliminates the concerns associ-

ated with oil back-streaming contamination.” 

THE FOLLOWING SURVEY OF LAB  
MANAGER MAGAZINE SUBSCRIBERS SOUGHT 
TO DETERMINE 

1. THE NUMBER OF RESEARCH ORGANIZA-
TIONS THAT HAVE SUBMITTED PROPOSALS 
FOR FEDERAL STIMULUS PLAN GRANT MONEY 
FOR SCIENTIFIC RESEARCH

2. HOW THEY PLAN TO USE THE FUNDS

Has your research lab filed an application or does it 
plan to file an application for Grant Funding?

                                                          Answer              Percent

Yes                                                      146                   44.4%

No                                                       183                   55.6%
 

Which best describes your organization?
                                                                                  Percent

Academic (University, College, etc.)                             46.03%

Pharmaceutical / Biotechnology                                 12.71%

Hospital or Medical Center                                          12.70%

Private Research Institutions/  
Contract Research Org                                                  7.93%

Environmental                                                              7.94%

Other                                                                         12.96%
 

If your proposal is approved, how will your lab 
spend the funds granted? 

Percent

Fund new research projects /  
Accelerate the process of ongoing science projects        44.45%                     

Hire additional staff                                                     17.04%

New scientific equipment                                             22.22%

Modernize existing facility/ 
Construct new facility                                                   14.07%

Other                                                                           2.22%

the federal  
stimulus plan grant 
opportunities for  
scientific research
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The importance of proper leveling
If  you own a balance, mass comparator, or high-res-

olution industrial scale, it is important that the device 
is not only calibrated in its final location but also lev-
eled properly. There are many new features available 
on today’s weighing equipment that make users aware 
of  when a balance is out of  level via display prompts, 
graphics, and audible alarms. Out-of-level situations 
are so detrimental to the results of  an experiment that 
balances can now be equipped to document levelness 
via an “alibi” memory, which will allow managers and 
external auditors to see when weighing if  results could 
possibly be tainted.

Any of  us who are regularly involved in the use of  a 
scale or balance know that the infamous level (spirit) is 
usually located on the rear of  the balance in a difficult 
place to find and inconspicuously positioned as if  it 
weren’t really that important. In fact, it is critical in the 
overall accuracy of  the balance. The more expensive 
your balance, the higher the resolution (analytical, 
semi-micro, micro, etc.), the more significant this 
article is for you.

 
Example of leveling a balance utilizing an  
assisted leveling display

New technology now available to properly level 
balances utilizes an internal assisted leveling display. 
This display allows the user to level a balance quickly, 
accurately, and safely with minimum effort. 
A comprehensive look at a balance not in level

There are few manufacturers that produce balances 
above the 1 microgram level due to the technology 
needed to accurately display a repeatable result. When 
these manufacturers calibrate a particular unit, they 
first ensure that the level vial is perfectly centered by 
a process of  positioning the balance on a jig that is 
mounted to a calibrated table. This table is calibrated 
to be perfectly level (within an extremely tight toler-
ance, primarily checked with laser positioning sys-
tems), so that each balance is manufactured at exactly 
the same reference point.  

Therefore, when setting up a balance at your facility 
in its final position, it is critical that each balance be:

Parallel to the direction of  acceleration due to gravity •	

Perpendicular to the weighing system•	

Example:

At an angle a = 0.3°, the following applies:
 
A=W-cosa = W · 0.9999875
200 g x 0.9999875 = 199.9975

 
This means a 200g sample would weigh 0.0025 g less 

on a tilted balance. Always level the balance using the 
level indicator as a guide! Understanding the effects of  

ON BALANCE
HOW AN OUT-OF-LEVEL BALANCE AND OTHER FACTORS CAN CAUSE MAJOR PROBLEMS 
IN WEIGHING ACCURACY By Ryan Titmas

“Not only the 
levelness but also 
the final location 
of a balance will 
have a direct im-
pact on its perfor-
mance.”

Figure 1 Diagram showing the new-generation Sartorius 
Cubis balance with assisted leveling on the display.

http://www.labmanager.com
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gravity in weighing accuracy
Before we continue, a basic discussion of  the fundamentals 

of  weighing is needed in order to understand how the effects 
of  gravity on a balance can cause potentially large errors in 
overall accuracy. Weight, as we all know, is defined as follows:

The weight force that we actually sense is not the downward 
force of  gravity, but the normal force <http://en.wikipedia.
org/wiki/Normal_force>  (an upward contact force <http://
en.wikipedia.org/wiki/Contact_force> ) exerted by the surface 
we stand on, which opposes gravity and prevents us falling to 
the center of  the Earth. This normal force, called the appar-
ent weight, is the one that is measured by a scale or balance. 
(http://en.wikipedia.org/wiki/Weight <http://en.wikipedia.
org/wiki/Weight> )

It can be represented in a simple equation:  
Weight (w) = Mass (m) x Gravity (g) 9.80665 m/s2 or 32.174 ft/s2

 
The gravity listed in the above equation is an average for the 

planet Earth and shouldn’t be assumed for any specific location 
where a balance is being used. Gravity can in effect be up to 
0.5% different from location to location; even moving a balance 
from a basement to a third floor can cause enough moderation 
in the gravitational effect to result in an error on very accurate 
balances. Therefore, a balance needs to be located in its final 
position prior to an initial calibration, as the simple act of  
moving a balance after calibration will, in all probability, cause 
the balance to be out of  tolerance.

Example: 
Moving an analytical balance to a location that is only 4 

m higher really makes a noticeable difference: Instead of  
200.0000 g, only 199.9997 g is displayed, which means 0.0003 g 
lighter than the actual mass. Each time a balance is moved to 
another location, it must be calibrated (adjusted).

Not to digress, but it is critical to realize that not only the 
levelness but also the final location of  a balance will have a 
direct impact on its performance. A balance is always calibrated 
in the factory where it’s produced and may even come with 

a “certificate of  calibration.” However, this certificate simply 
reflects a manufacturer’s overall quality system; therefore, a 
balance always needs to be recalibrated with certified weights 
at its final resting place.

 
Other factors that affect accuracy

Many other factors can affect the overall accuracy of  your 
weighing equipment, including temperature and humidity 
fluctuations, vibration, static charges, magnetically charged 
samples, and air buoyancy. Scale manufacturers have taken sig-
nificant steps to help dampen and sometimes alleviate environ-
mental factors; however, it is important to take special care in 
determining where a precision balance is located. Remember, 
balances don’t like change, so always keep them in the same 
location and under the same ambient conditions, and especially 
keep them level.

 
Ryan Titmas, Marketing and Sales Support Manager, Sartorius 
Mechatronics Corp., can be reached at Ryan.Titmas@sartorius.com.

To order :  714-578-6000
Fax: 714-578-6020

Low-Cost Solutions for High-Tech Industries

Complex System Integration 
(shown: anaerobic test chanber)

Hundreds of standard enclosures

Mix and match standard process controls for

Gloveboxes

Economical plastic 
chambers start at $819

GBX_4_blue_0509_LM.indd   1 4/13/09   9:44:41 AM

http://www.terrauniversal.com
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FLEXIBLE LAB ZONES
MAXIMIZING BUDGETARY ALLOWANCES WHILE ELIMINATING REDUNDANT RESOURCES  
By Stacy Wyman and Dan Watch

In recent years there has been a significant shift in tra-
ditional methods of  conducting research. The benefits 
of  cross-pollinating various fields of  investigation have 
become undeniably apparent. The need for this col-
laborative effort to operate effectively and seamlessly 
with the ability to transform on demand has become the 
focus of  current laboratory design. This dynamic shift 
in the way researchers conduct their work and connect 
with one another has had a profound effect on the design 
of  their facilities. Emphasis has focused on three main 
components: establishing large open labs, the distribution 
of  utilities to and within the lab, and the auxiliary spaces 
that both support the research experiments and promote 
collaborative dialogue between colleagues.

The research lab of  today comprises multiple re-
searchers working within one flexible zone. Labs are 
designed to accommodate multiple principle investiga-
tor (PI) teams and are complemented by shared sup-
port and core labs that house specialty instruments and 
equipment. Identifying appropriate shared resources and 
maximizing their efficiency impacts the overall effective-
ness of  the facility. The arrangement allows for experi-
ments and investigations to grow and contract as needed 
within the flexible lab zone by assigning and reassigning 
adequate bench space in response to current real-time 
demands. Not only does the facility benefit from the 
maximized efficiency associated with this model, but 
the incidental dialogue that occurs between individu-
als working in proximity to one another often leads to 
the generation of  new ideas that are strengthened by a 
cooperative investigation benefiting from a variety of  
specialized expertise. Research is no longer performed in 
silos; the walls that once partitioned individual investiga-
tions have been removed and replaced with discourse. 

Designing facilities that designate spaces for shared 
resources, such as expensive equipment and auxiliary 
functions, permits an institution to maximize its budget-
ary allowances by affording the institution the ability to 
invest more directly into the individual experiments and 
less on unnecessary redundant resources. Shared support 
spaces build flexibility into the facility by allowing as-
signments of  these spaces to change based on the needs 
of  specific investigations. The lab and the research that 
takes place within its walls are living organisms that are 
constantly transforming and evolving in response to the 
flow of  activities conducted within. The building not 
only must be capable of  adapting to this dynamic fluc-
tuation of  activities, but also must strengthen, promote, 
and encourage the investigations and social networking 
of  its occupants.

Open labs foster flexibility through their ability to ac-
commodate variations in the distribution of  bench space 
and equipment. This is further advanced through the 
distribution of  utilities to and within the lab space. The 
incorporation of  wet columns and overhead service car-

The Material Science research labs at North Carolina State 
include heavy equipment based core labs serviced by overhead 
carriers that allow for equipment to be reconfigured as needed. 
Photo Credit: Michelle Litvin, courtesy of  Perkins+Will

“By designing the building more flexibly,  
one can eliminate redundant resources  

and optimize shared/common  
zones within the building.”

http://www.labmanager.com
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riers allows researchers to quickly and easily connect or 
disconnect the bench to such necessary utilities as water, 
electricity, vacuum, and gases. With minimal effort and 
limited downtime, a lab can be reconfigured for either 
benchtop research, equipment-based investigations, or 
fume hood work. Wet columns distribute plumbing for 
water at each structural column, thus providing a multi-
tude of  connection points within each lab, with minimal 
square footage required. This method has proved to be a 
very effective and inexpensive way to provide flexibility 
to wet functions within the lab at every other row of  
benches. The overhead service carriers can vary widely 
in their complexity and the services they provide. Typi-
cally these systems can accommodate multiple gases, 
air, and vacuum among other required services. The 
bench provides a master connection to the carrier above, 
which runs along the ceiling in a manner similar to that 
of  a light fixture. This main feed distributes the pro-
vided services to connection points at the bench top for 
convenient access to the researcher. Everyday activities 
are accommodated at the bench top as was traditionally 
done in the past. The primary difference is the main 
connection from above. Distributing these utilities from 
the ceiling permits the floor of  the lab to remain free of  
obstructions. The majority of  benches are mobile and 
can be moved with relatively little effort. This model 
allows the lab to truly operate as a flexible research zone 
suitable for a diverse range of  disciplines.

This robust infrastructure requires initial investments 
to be committed up front during the construction of  the 
facility; however, the payoffs over the life of  the building 
are immeasurable. By designing the building more flex-
ibly, one can eliminate redundant resources and optimize 
shared/common zones within the building. The savings 
associated with a more efficient base design can be reallo-
cated to the funding required for a fully optimized design 
of  the building infrastructure and utilities. A research 
building should be designed to meet not only the needs of  
today, but also the unforeseen demands of  20 years from 
now. The expedited rate at which science and research are 
currently evolving only reinforces the need for invest-
ments to be focused on buildings and spaces that are able 
to adapt to a wide, ever-changing variety of  activities.

The design and organization of  auxiliary spaces that 
support the research are imperative for a successful op-
eration. These spaces include collaborative meeting and 
discussion areas and instrumentation, equipment, and 
storage rooms as well as shared core labs for specialty 
research. Designing meeting and conversation spaces 
outside of  the lab where users can socialize, brainstorm, 
and engage one another helps facilitate camaraderie and 

“Designing facilities that designate spaces for 
shared resources … permits an institution to 

maximize its budgetary allowances.” 

Wet columns at 
this CDC lab are 
built out around all 
structural columns, 
and run along the 
perimeter walls of  
the lab providing 
convenient utility 
connections for both 
equipment and 
benches. Photo Credit: 

Michelle Litvin, courtesy 

of  Perkins+Will

Service docking stations at Galveston National Laboratory 
provide connections to services from the ceiling at every other row 
of  benches. Photo Credit: Nick Merrick, courtesy of  Perkins+Will
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fosters collaborative working relations. If  these spaces 
are not thoughtfully folded into the design of  the facili-
ty, individuals wind up spending all their time shut in the 
lab, and opportunities for cross-discipline discourse are 
suppressed. The core labs are often concentrated centers 
that support multiple disciplines and bring together a 
network of  researchers.

At the new Texas A&M Interdisciplinary Life Sci-
ences Building, which will open this spring, the core labs 
consist of  proteomics, genomics, structural biology, and 
image microscopy and are designed to showcase the cut-
ting-edge work that is being conducted at the university. 
They are intended to be shared by the entire campus of  
researchers, drawing together individuals and supporting 
a vast number of  varied research investigations. By lo-
cating these highly specialized labs in a central location, 
easily accessible to the larger research community, the 
university is able to maximize its investment while al-
lowing the open general research laboratories to remain 
flexible and quickly adapt to desired research require-
ments. Strategically designing these auxiliary spaces is 
instrumental to the success of  a research facility.

Buildings are inherently static structures that often 
house dynamic programs. Research laboratories are 
especially subject to fluctuations in the activities that are 
carried out within the facility. These buildings must be 
designed thoughtfully to sustain exploration and inves-
tigation. By maximizing the flexibility of  the labs, the 
support spaces, and the collaborative nature of  these 
facilities, it is possible to design a building that will sup-
port the evolving studies of  its occupants over several 
decades. Careful considerations must be made during 
the design of  these facilities, from the infrastructure to 
the casework, as all factors impact the success of  their 
operation. Investments in science and research and 
development are innately investments in the future of  
humanity, and as such the investments appropriated for 
the facilities within which these functions are adminis-
tered should support the progression of  the science.

Stacy Wyman, AIA, LEED AP, CDT, stacy.wyman@per-
kinswill.com, 404-443-7670
Dan Watch, AIA, LEED AP, NCARB, dan.watch@perkinswill.
com, 404-443-7694

“Wet columns distribute plumbing for water 
at each structural column, thus providing a 

multitude of connection points  
within each lab.”

 Collaboration spaces at the Georgia Tech Klaus Advanced 
Computing lab are distributed throughout the building provid-
ing areas for researchers to engage in impromptu discussions 
and collaborate on new ideas. Photo Credit: Michelle Litvin, courtesy of  

Perkins+Will

 Core labs at the Texas A&M Interdisciplinary Life Sciences Building are centrally located on the first floor for convenient access 
to the larger campus of  researchers.  Image Credit: Perkins+Will

http://www.labmanager.com


It can be difficult to insert the sample tube into the peristaltic pump tubing on 
your ICP-MS. This is particularly so if the peristaltic pump tubing has a small 
internal diameter (ID). An example is the pump tubing used for the internal 
standard which usually has an ID of 0.2 to 0.4mm and is incompatible with the 
sample pump tubing OD of 1.3mm. The flared end of this pump tubing allows 
the larger sample capillary tubing to be inserted.

For the location of a distributor near you contact :

http://www.flaredtubing.com
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cGMP Cell Cryopreservation Media  
CryoSolve 

Contains: DMSO USP/EP 55% w/v; Dextran-40 USP/EP 5% w/v; WFI, with a 10% final •	
DMSO concentration
Serum-free / animal-free, packaged in single-use syringes •	
Luer-lock tips eliminate sharps and avoid cross contamination •	
7.0ml ready-to-use media •	
Sold in kits of 25 syringes per kit•	

Akron Biotechnology
  www.akronbiotech.com 

High Resolution Raman Spectrometer System 
innoRam™  

Features an integrated touch-screen computer with research grade performance•	
Combines high throughput optical design and deep TE-cooled CCD•	
Delivers high sensitivity, superior dynamic range, and spectral resolution of 2 cm-1 •	
Features patented CleanLaze™ laser and Raman probe with near-excitation cut-on at 65 cm-1 •	

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

Pharmaceutical Analysis System 
PA 800 plus 

Characterization platform integrates quantitative, qualitative and automated solutions •	
For analysis of protein purity, charge isoform distribution and glycan structure•	
Facilitates quantitation in SDS-gel analysis, isoelectric focusing and glycan characteriza-•	
tion of monoclonal antibodies 
Increases operational efficiency for biotherapeutic characterization in development and QC.•	
Guides users from set-up through operation in routine applications•	

Beckman Coulter   www.beckmancoulter.com 

Ice-Free Cooling and Freezing of Biomedical Samples  
CoolBox 

Works with rechargeable cooling or freezing gel modules, dry ice, ice, and liquid nitrogen•	
Benchtop cooling and freezing for up to 10 hours with one gel module •	
Unlimited cooling by module switching•	
Provides portable snap-freezing at the bench without alcohol slurry •	

BioCision LLC www.biocision.com

Medium Hybridization Oven  
Little SHOT III™

Provides rapid heat-up, excellent temperature stability, and efficient mixing•	
Suited for all types of hybridization and incubation applications•	
PID controller enables heat-up from ambient to 65°C in 20 minutes with a stability of + 0.5°C•	
Forced air convection maintains excellent uniformity throughout the heating chamber•	

Boekel Scientific  www.boekelsci.com 

TECHNOLOGYNEWS
The latest equipment, instrument and system introductions to the laboratory market

Microplates 
Eppendorf Polypropylene Microplates 96 and 384 

High level of transparency•	
OptiTrack® high-contrast alphanumeric labeling matrix •	
RecoverMax® well geometry for maximum sample recovery•	
Available in high contrast white or black for improved S/N ratio for fluorescence and •	
luminescence readings
Available in LoBind DNA and LoBind Protein•	

Eppendorf North America www.eppendorfna.com

Laser Particle Sizer  
ANALYSETTE 22 MicroTec plus

Compact size •	
Extra wide measuring range of 0.08 – 2000 µm•	
Dual-laser-technology•	
Variable suspension volume•	
Practical modular and fast-switch systems•	
Variable measuring range with up to 108  •	
measuring channels

FRITSCH 
www.fritsch.de

Pipetting Pressure Data Software Tool 
TADM Lab Analyzer™ 

For MICROLAB® STAR and STARlet liquid handling workstations•	
Supports sample chain of custody procedures •	
Displays TADM data in graphical, easy-to-interpret formats•	
Retrieves and visualizes precise, real-time pressure monitoring data•	
Enables user to quickly confirm accurate aspiration and dispense for each sample plate well•	

Hamilton Robotics  www.hamiltonrobotics.com

Pharmaceutical Impact Mills  
UMP – Universal Mikro® Pulverizers

Three model sizes handle capacities for a few kg/hr to several hundred kg/hr•	
Configurations include closed loop inert processing, 150 psi high pressure systems and •	
high containment options 
All fabricated construction including hinged access door for cleaning or changing rotor •	
configurations 
Multiple feeding and collection options available•	

Hosokawa Micron Powder Systems  www.hmicronpowder.com   

Electrophoresis Systems  
Enduro™  

Available in a range of sizes from a compact mini gel system to a maxi system•	
Can accommodate as many as 450 samples•	
Rubber casting gates fit easily onto the gel trays for tape-free gel casting•	
Gel trays are supplied with a well visualization guide•	
Domed lid and drip ring prevent condensation from falling onto the gel•	
Additional gel trays and a wide range combs are available•	

Labnet International www.labnetlink.com  

http://www.akronbiotech.com
http://www.eppendorfna.com
http://www.bwtek.com
http://www.fritsch.de
http://www.hamiltonrobotics.com
http://www.beckmancoulter.com
http://www.biocision.com
http://www.hmicronpowder.com
http://www.boekelsci.com
http://www.labnetlink.com
http://www.labmanager.com
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Chemical Imaging Data Analysis Software  
64-bit edition ISys 

Designed for visualizing and analyzing multi-dimensional data –  •	
specifically for chemical imaging and mapping
Supports the import of MIR, NIR and Raman imaging and  •	
mapping data files from a variety of vendors
Includes all the tools needed to intuitively understand chemical imaging data  •	
in spectral (chemical) and spatial (image) dimensions simultaneously
Thirty-day trial versions of both the new 64-bit edition and established  •	
32-bit editions can be downloaded free 

Malvern Instruments www.malvern.com 

Guide Tube for Spinner Flask 
MatriMix™ 

Disposable one-liter flask molded from virgin polycarbonate•	
Central magnetic stir paddle maximizes nutrient flow and minimizes dead volume•	
Tear-drop shape breaks up laminar flow and allows for uninterrupted aspiration •	
Eliminates the multiple wash steps between culture transfers•	
Offers media capacity of 75uL – 1000mL (2.5 – 32oz)•	

MatriCal Bioscience www.matrical.com

Plastics-Specific Moisture Analyzer 
HR83 

Comes preloaded with plastics applications •	
Quickly determines moisture content on the production  •	
line, during manufacturing and drying processes
Easy to operate, even while wearing gloves•	
Measurement does not require the use of chemicals•	
Measurement can be carried out by untrained workers•	
Provides a reproducible and straightforward ‘pass/fail’ analysis•	

METTLER TOLEDO www.mt.com

Gas Analysis System for Thermal Analysis  
ThermoStar™ GSD320

For bench top thermal analysis-mass spectrometry (TA-MS)•	
20% smaller footprint  •	
Allows rapid tracking of transient events•	
Quader software tool and fast Ethernet connectivity offer easy network integration•	
Provides continuous analysis of evolving gasses with superior detection limits•	

Pfeiffer Vacuum www.pfeiffer-vacuum.com

Solid Phase Extraction (SPE) Cartridges  
Strata® Melamine 

Specially designed for food testing•	
Simultaneously extracts both melamine and cyanuric acid•	
Cuts sample time in half compared to all other methods•	
Optimized method produces injection-ready samples for  •	
LC/MS or GC/MS analysis  
Available in 200 mg/3mL and 100 mg/3mL SPE cartridges•	

Phenomenex  
www.phenomenex.com

Protein Precipitation Cartridge 
1ml p3 Cartridge

Combines operational benefits of proprietary p3 technology with cartridge-based separa-•	
tion methodology
Eliminates the wetting-out and leaking of sample associated with traditional protein •	
precipitation products before the application of vacuum
Novel treated frit matrix maintains high flow rates enabling quick sample preparation times•	
Cost effective and convenient alternative to protein precipitation microplates•	

Porvair Sciences  www.porvair-sciences.com  

Lab Reactor  
Lara Lite™ 

Manually-controlled lab reactor (CLR) eliminates the need for multiple reaction set-ups•	
Includes a dedicated speed control box with LCD display•	
Provides electronic control from 70 to 1000 rpm with additional torque display•	
Features an RS232 interface for optional PC speed control and logging using any generic •	
control software

Radleys  www.lara-clr.co.uk 

IP-65 Rated Balances 
TS Series

Polished stainless-steel finish•	
Withstands harsh atmospheres, wash downs, dust, mist, and chemical splashes•	
Water and dustproof, but allows for easy cleaning•	
Mono-Metal Tuning Fork Sensor (MMTS) eliminates warm-up  •	
time needed by conventional balances 
Available in 620g and 6200g capacities•	

Rice Lake Weighing Systems  
www.ricelake.com/balances

Electronic Lab Notebook  
Symyx Notebook 6.2  

Supports synthetic and medicinal chemistry investigations•	
Adds chemical representation, chemical reaction, and compound registration functionality •	
Enables access to current chemical sourcing, molecular property, synthetic methodology, •	
bioactivity, and toxicology information 
Captures all the data associated with a reaction •	

Symyx Technologies www.symyx.com

Ultra-Low Temperature Upright Freezers  
HERAfreeze HD

Thin-wall insulation (HD) technology maximizes interior storage capacity•	
Available in 702 and 889 liter models•	
Excellent energy efficiency, temperature stability and fast recovery times •	
Fully-programmable microprocessor control system•	
Real-time visibility and precise temperature setpoints •	

Thermo Fisher Scientific  www.thermofisher.com.
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http://www.matrical.com
http://www.mt.com
http://www.pfeiffer-vacuum.com
http://www.phenomenex.com
http://www.porvair-sciences.com
http://www.lara-clr.co.uk
http://www.ricelake.com/balances
http://www.symyx.com
http://www.thermofisher.com
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MANAGING THE TASK OF 
DISCOVERING BREAK-
THROUGH TREATMENTS 
FOR HUMAN DISEASE by Sara Goudarzi

PERSPECTIVE ON: A PHARMACEUTICAL LAB

Getting a new drug into the hands of  patients is 
no easy feat. Pharmaceutical companies have to go 
through a myriad of  tests in cell cultures, animals 
and humans before discovering and developing 
treatments for illnesses. Lexicon Pharmaceuticals, 
a biopharmaceutical company in The Woodlands, 
Texas, is focused on such a colossal task.

The researchers at the company identify drug tar-
gets through physiological analyses of  mice, using 
a proprietary gene knockout technology whereby 

one or more genes are turned off. These genes 
represent potential targets upon which drugs 
would alter the gene products’ activity. The re-
searchers use mice because their gene functions 
are very similar to those of  humans.

“When a drug target is identified, we develop 
methods for screening hundreds of  thousands of  
drug-like compounds for their ability to either 
inhibit or activate the drug target,” says William 
Paradee, a senior scientific group leader in the 

Researchers prepare cell cultures for use in 
drug development programs. 
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Discovery Technologies Group at 
Lexicon Pharmaceuticals.

These drug-like compounds are then 
“optimized” by chemists to improve 
their chances of  becoming a real 
drug. Once a real drug is identified, 
it is moved into clinical trials—with 
an in-house clinical development 
team—to determine if  it is safe and 
well tolerated in humans and if  it has 
the desired clinical effect.

“Our group is using a new technol-
ogy to generate and screen libraries 
consisting of  millions of  drug-like 
molecules that will complement the 
traditional screening of  our drug tar-
gets,” Paradee says.  

A traditional high-throughput screen-
ing approach will screen anywhere 
from hundreds of  thousands up to 

1 million molecules, each molecule 
screened in an individual reaction 
chamber. According to Paradee, this 
new technology can screen several 
million molecules all in a single re-
action chamber, increasing efficiency 
and the number of  molecules that 
can be screened at any one time.

Thus far, Lexicon has discovered the 
function of  almost 5,000 genes; iden-
tified more than 100 promising drug 
targets; and created a unique, growing 
clinical pipeline in the fields of  cardi-
ology, gastroenterology, immunology, 
metabolism and ophthalmology.

Identifying drug targets
Researchers at Lexicon Pharmaceuti-
cals identify drug targets by knocking 
out or turning off  one or more genes 

in mice and then looking at how their 
bodies—physiologically and behav-
iorally—are affected by the disrup-

“THE DEVELOPMENT OF DRUG-LIKE LIBRARIES IS A MULTIPHASE PROCESS.”

A Lexicon researcher removes a collection of  genetically modified mouse embryonic stem cells stored in a liquid nitrogen freezer. 

 Dr. Paradee’s group uses a new drug screening 
technology that allows them to generate and screen 
millions of  different drug-like compounds in a 
single reaction (micro-centrifuge tube; pictured). 
This differs from traditional high-throughput 
drug screening, in which up to a million individ-
ual compounds are assayed in separate reactions 
within thousands of  multi-well plates.
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tion of  the gene(s). 

“We look at hundreds of  different 
characteristics of  these knockout 
mice; we look at the blood profiling, 
body weight, body fat composition, 
bones and behavior, to name a few,” 
Paradee explains.

The scientists then evaluate whether 
the proteins encoded by the particu-
lar gene(s) can be used for pharma-
ceutical purposes.

“The vast majority of  genes code for 
a specific protein. Some proteins are 
more amenable to inhibition by drugs 
than others,” Paradee says. “For ex-
ample, enzyme activity can often be 
modulated by small-molecule drugs, 
while secreted and membrane-bound 
proteins can often be inhibited by an-
tibodies or small-molecule drugs.”

Since inactivating a protein by 
switching off  the gene that encodes 
that protein often has an effect that 
is similar to the way a drug inhibits a 
protein, this approach helps research-
ers model before a drug is made how 
it may react in the body.

Because of  the comprehensive and 
broad nature of  this method, which 
allows scientists to uncover functions 
of  human physiology, Lexicon scien-
tists do not have in mind any specific 
disease when they go to work on these 
genes. Rather, they start with a blank 
slate and go after different classes of  
proteins and enzymes.

“We don’t have a bias when we go into 
our analysis as to what we’re looking 

for,” explains Paradee of  their pro-
cess. “Now we have models in ro-
dents that may give evidence that this 
would have an effect on Alzheimer’s 
disease or in learning and memory-
type diseases, but we don’t start out 
looking for a cure for Alzheimer’s 
disease or mental retardation or any-
thing like that.

“Those are things we discover after 
we look at the animals and their dif-
ferent characteristics; then we can say 
this drug target may have an effect or 
may be useful in these diseases.”

Paradee explains that proteins that 
are more involved with cytoskeletal 
structure don’t make good drug tar-
gets. That’s because structural pro-
teins maintain the integrity of  the 
cell, and targeting them could be 
harmful.

The overall process
The development of  drug-like li-
braries is a multiphase process. Dur-
ing the first phase, a team of  chemists 
conducts an initial screening of  the 
drug-like molecules to see how they 
may fit together. Paradee’s group, 
which works on the second phase, 
will then interpret the initial data and 
will help re-synthesize the molecules 
in order to make a large collection of  
molecules for screening drug targets.

It’s a starting point for the develop-
ment of  the drug, Paradee explains. 
“It’s kind of  like a puzzle; we take a 
bunch of  puzzle pieces and put them 
in different orders.”

For example, if  there are three mol-
ecules, A, B and C, one can put them 
in ACB order or CBA or several other 
combinations. Within these building 
blocks, researchers can find different 
functionalities. Each combination will 
generate its own unique characteristics.

“We’re making libraries with these 
ABC compounds, but we have hun-
dreds of  them, and [by using] differ-
ent technologies and methodologies, 
we’re able to make millions of  differ-
ent combinations.”

Once Paradee’s team is done with 
a library entry, the information is 
passed on to the medicinal chemists, 
who take the molecules, scale them 
up and make enough for future ex-
periments.

“The drugs we discover with our 
screens are just a starting point,” Pa-
radee explains. “The chemists look 
at those chemical structures and say, 
‘Well, maybe if  we start moving some 
of  these molecules around—like a 
methyl group over here, a benzene 
group over here—we can increase the 
potency.’ It’s quite an art, actually.”

“IN AN INDUSTRIAL LAB, OTHER GROUPS ARE  
DEPENDENT UPON US AND WE’RE PRETTY  
DEPENDENT UPON OTHER GROUPS.”

 A researcher loads DNA samples on an aga-
rose gel for analysis.
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By tweaking the chemical structures, 
the Medicinal Chemistry Group can 
affect the absorption and degradation 
of  a drug as well. For example, if  a 
patient is taking a drug as an oral pill, 
the researchers want to ensure that the 
compound is absorbed into the system 
and will reach the drug target.

After the drug is absorbed, it’s impor-
tant that the enzymes in the liver—
which has the job of  degrading the 
drug—will not degrade it too rapidly.

“It’s a balancing act; you want to de-
crease the toxicity of  your molecule 
while increasing the potency, the ab-
sorption, the amount of  time it stays in 
the system. You don’t want to give a pill 
every 30 minutes,” explains Paradee.

The researchers also have to be wary 
of  any adverse effects that the drug 
may have on a patient’s body, such as 
disrupting critical enzymes or proteins 
such as ion channels in the heart.

“You also want to make sure that your 
drug has specific activity for a par-
ticular target and isn’t having cross 
activity against similar family mem-
bers,” Paradee says.

“There are families of  proteins that 
have similar (but not identical) func-
tions. In our initial screens, we try to 
ensure we are not affecting the simi-
lar proteins with our drugs, because 
there may be an additional effect by 
targeting more than one protein.”

These “off  target” effects can lead to 
undesirable side effects.

Once a potential drug passes clinical 
studies and all the required applica-
tions and permits are completed and 
obtained, Lexicon will have to out-
source the job of  large-scale drug 
production to a partner or contract 
company with the necessary produc-
tion capabilities.

Lab structure
Lexicon has approximately 350 em-
ployees divided into groups through-
out the company. The Discovery 
Technologies Group has six employ-
ees, all biologists, divided into three 
groups—each one with a specific 
function and its own manager. Pa-
radee manages one of  these groups.

“I am responsible for testing new 
chemical reactions and overseeing the 
production of  the new chemical librar-
ies,” he explains of  the new project he’s 
been working on for nine months.

But Paradee emphasizes that although 
his function is very specific, he and oth-
ers never work in a vacuum and there’s 
a lot of  cross talk between the groups in 
the company to increase productivity.

“We interface directly with groups all 
over the company. If  you include ev-
eryone we rely upon, the number in our 
group would be around 20,” he explains.

The Discovery Technologies Group 
is housed in an 800-square-foot area 
in the company. But that does not in-
clude such common areas as chemi-
cal corridors and freezer rooms that 
the team routinely uses.

Unique challenges of a  
pharmaceutical lab
Prior to joining Lexicon in 2001, Pa-
radee had worked only at university 
labs as a graduate student and a post-

doctoral researcher. When he made 
the switch to a biopharmaceutical 
company, he realized how different 
the two worlds are.

“There’s more drive here; we’re under 
a deadline [and] trying to get things 
done in a certain period of  time,” he 
says. “When I was a graduate student 
and a postdoc, I’d kind of  set my own 
schedule, so I was really dependent 
upon myself  [for] how quickly I 
want[ed] my experiments to run.”

“In an industrial lab, other groups are 
dependent upon us and we’re pretty 
dependent upon other groups. It’s 
more of  a team environment. We’re 
trying to keep the team, the company, 
moving forward versus at an academic 
lab [where] it felt more individual.”

But this team-oriented effort doesn’t 
come without its own unique chal-
lenges. Because the groups that Pa-
radee deals with are dotted across the 
company and work on different as-
pects of  the project, communication 
is always a challenge.

“We’re all scientists, but we all have 
a different vocabulary,” Paradee ex-
plains. “Learning the lingo, learning 
how chemists talk, is a little different 
than how biologists talk, you know, 
when they’re trying to explain what 
they want done and how they would 
do it.”

This challenge is met through lots of  
interactions.

“We just talk it through,” he says. “I 
was on the phone last week with one 
of  the lead chemists on our project 
and was explaining to him what I was 
doing, and he was just stopping me, 
saying, ‘We refer to that reaction as 
blah blah blah.’ So I start referring 
to the reaction that way so he under-
stands me.”

Additionally, keeping everyone up-

“BECAUSE THE  
GROUPS THAT PARADEE  
DEALS WITH ARE  
DOTTED ACROSS  
THE COMPANY… 
COMMUNICATION IS  
ALWAYS A CHALLENGE.”
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dated on daily expectations, data 
analysis and interpretation, and trou-
bleshooting are Paradee’s other chal-
lenges. He overcomes these through 
proper planning and assistance from 
others in the company.

The team meets in the morning to 
work out what needs to be done that 
day, he explains of  the daily expecta-
tions. As far as troubleshooting goes, 
Paradee relies on Lexicon’s highly 
trained chemists: “They answer all 
my questions.”

The details: instrumentation,  
maintenance, inventory and hiring
The Discovery Technologies Group 
routinely uses mass spectrometers 
to analyze chemical reactions and 
quantitative polymerase chain reac-
tions for screens and assay develop-
ment. The day-to-day maintenance 
of  these machines is the responsibil-
ity of  each lab individual. However, 
if  major maintenance is needed on a 

piece of  equipment, the team calls on 
the company’s maintenance depart-
ment. If  the job is too big to take care 
of  in-house, it gets contracted out to 
specialists.

Each person is also responsible for 
taking inventory of  general lab con-
sumables—such as chemicals and 
test tubes—and for their own specific 
requirements. When an item is need-
ed, the person will put a purchase re-
quest through to the group director 
for approval.

“If  we’re looking at a big capital 
piece of  equipment, that would be 
discussed and we would work with 
our purchasing department to work 
out the best deal,” Paradee explains. 
“We will [also] check different sup-
pliers, [because] maybe different 
suppliers would have other options 
that we could consider.

“Consumable supplies that are used 
throughout the company are bulk or-
dered and stocked.”

Although he may recognize and suggest 
the need for new personnel, Paradee is 
not directly involved with hiring.

“In a biotech lab, hiring is coordi-
nated through the human resources 
department,” he says. “Approval for 

a new hire must be granted by [that 
department].”

Worthy mission
Though the challenges Paradee and 
his team face daily are many, the 
overall mission of  the company—
discovering breakthrough treatments 
for human disease—makes the team 
push forward with renewed enthusi-
asm each day.

“I believe that with the power of  the 
new technology we are developing 
and the robust pipeline of  drug tar-
gets Lexicon has identified, we will 
discover those breakthrough treat-
ments,” Paradee says.

Currently, the company has five 
drugs that are in preclinical and clin-
ical trials. These include drugs for 
irritable bowel syndrome, carcinoid 
syndrome, diabetes, glaucoma and 
rheumatoid arthritis. 

Sara Goudarzi is a freelance writer 
based in New York City. Her Web site can 
be found at www.saragoudarzi.com.

“LEARNING THE LINGO, 
LEARNING HOW CHEM-
ISTS TALK, IS A LITTLE 
DIFFERENT THAN HOW 
BIOLOGISTS TALK.”
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AQUACOUNTER® COM-300A Automatic Titrator performs
pH, acid/base, complexometric, redox, Karl Fischer, photometric,
non-aqueous titrations and ISE measurements. The unit can also
determine TAN/TBN in oils and P and M alkalinity.          Addi-
tional features include one-touch calcu-
lations — with a statistics package, and
has over 30 files of built-in method
memory. Stores up to 50 results in mem-
ory or download results to a laptop or
desktop PC (download software in-
cluded). Many options and additional
features make the COM-300A the total
solution for all of your titration needs.  
www.jmscience.com

The NEW AQUACOUNTER®  HG-400 Low Cost Mercury Analyzer
provides greater accuracy and sensitivity through an improved optical flow
path optimization. The small body of the HG-400 is equipped with a large
color touch panel screen for ease-of-
use, comes with a built in printer,
and an enormous expandability to
communicate with a flexible sample
changer. Four different sizes of sam-
ple solutions; 5, 20, 100, and 250mL
can be accommodated by adding a
few optional components to the in-
strument. Lower detection limit 0.5
ppt (sample vol 5 mL);  Very
compact – and affordable.  
www.jmscience.com

AQUACOUNTER® Coulometric Karl Fischer
Titrator (AQ-300) has state-of-the-art perform-
ance features like a fritless cell option and offers
fast and accurate results. This reliable, easy-to-use
coulometric titrator has six built-in calculation
modes to accommo-
date solid, liquid
and gas samples. It
includes a statistics
package with one-
touch calculations.
Four files with pre-
set conditions can
be stored in memory
and allows instant
recall of data for up
to 20 samples. Laboratories with limited budgets
will benefit from this low-cost, highly productive
unit.  www.jmscience.com 

JM Science is proud to announce the new CLD-
100 Salt Analyzer which achieves speedy and
accurate determination of chloride ions by coulo-
metric titration method. Measurement occurs when
silver ions react with chloride ions in the samples.
The concentration of Cl or NaCl is calculated from
the quantity of elec-
tricity required to
produce silver ions.

Easy maintenance
means no standardi-
zation of reagent is
required in coulome-
try. Operation is
simple with an  in-
jection of the sample
solution into the
electrolyte-filled measuring vessel to obtain rapid
and accurate results. Small footprint design saves
bench space. Rapid measurement is achievable
within 20 seconds to measure 20µL or 1% NaCl
standard. Colored samples are also accurately
measurable with no problem in potentiometric end-
point detection method. Reusable electrolyte for
several measurements achieves cost savings. The
Mercury-free and trouble-free sleeve-type refer-
ence electrode is adopted for safety.  
www.jmscience.com

Ph 800.495.1678 or 716.774.8706
www.jmscience.com 

sales@jmscience.com
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NEW !
AQUACOUNTER®

Potentiometric Titrator
COM-1700 Series

• Advanced functions
• Color touch panel screen

• USB flash memory port

• Standard built-in thermal printer

• Compact design of buret & titration stations

• Computer controlled

• Excellent operational performance

• Up to 4 independent multitasking workstations

• Low operating costs 

• Extended lifetime and enhanced software

Shown with Sample Changer

http://www.jmscience.com


40 Lab Manager    May 2009 labmanager.com

FREEING UP TIME  
FOR SCIENCE 
MAKING A CASE FOR MULTI-VENDOR ASSET MANAGEMENT SERVICE PROVIDERS by Masao Moriyama

BUSINESS & FINANCE

Pharmaceutical and biotechnology companies are under 
increasing pressure to produce results in shorter timelines 
with decreasing budgets and resources. Lab managers play 
a vital role in helping companies achieve those goals by 
supporting scientists in delivering a wide range of  experi-
mental results critical to the success of  the company. The 
challenge is to increase productivity and cut costs while 
maintaining—or even improving—quality.

Most pharmaceutical and biotechnology companies 
have multiple sites spread across the globe, each utilizing 
technologies and equipment from a wide range of  origi-
nal equipment manufacturers (OEMs). Indeed, it is not 
uncommon for individual laboratories to be working with 
equipment from more than 100 suppliers. Lab managers 
and their teams usually deal directly with OEMs to main-
tain and service equipment. This approach has a number 
of  disadvantages that result in reduced productivity:

Managing repairs
Repairing a single instrument can take up to six hours of  a •	
scientist’s time per incident, if  you include troubleshooting, 
managing service engineer site visits, and dealing with in-
voices. Over a year, costs can mount up to thousands of  dollars 
worth of  time wasted. This lost time can have a significant 
impact on drug development/R&D programs, potentially cost-
ing companies thousands more dollars (Figure 1).

Using equipment efficiently
Instruments, service contracts, and consumables are usually •	
purchased from a number of  different budgets and controlled 
by a number of  different departments, which means that 
equipment is used under or over capacity.

Equipment inventory
Lab managers often find it difficult to keep track of  all pieces •	
of  laboratory equipment owned, their locations, and their 
service histories, especially across multiple sites. 

Service contracts
Inconsistency in record keeping and lack of  knowledge regard-•	
ing service contracts can lead to confusion and wasted time 
when repairs or servicing are required.

Staff motivation
Employees can become frustrated and de-motivated if  vital •	
equipment is nonoperational for extended periods of  time, as this 
causes delays in their work and can disrupt vital work flows.

A single service provider for asset management
Pharmaceutical and biotechnology companies are 

increasingly turning to multi-vendor asset management 
service providers to address the issues raised above. These 
outsourced contracts offer maintenance of  all laboratory 
equipment through one provider, rather than internally or by 
arrangements with many suppliers. Asset management service 
providers take control of  equipment inventories, including a 
full audit, categorizing and bar coding all equipment to enable 
easier tracking, a detailed review of  existing contracts, and a 
preventative maintenance plan designed to fit the scientists’ 
research schedules. Some service providers also provide usage 
statistics as part of  the audit, providing lab managers with addi-
tional information about the utility of  existing equipment. This 
not only serves to help minimize under-/overuse of  equipment, 
but can also help inform future purchasing decisions.

Overall levels of  service can be enhanced, regulatory 
compliance improved, and scientists’ productivity increased by 
maximizing equipment uptime. On-site service engineers keep 

“By combining validation and  
maintenance, customers benefit from  

additional time and financial savings.”

BUSINESS & FINANCE
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stock of  frequently needed spare parts, 
ensuring that any additional pieces are 
ordered in time to arrive the follow-
ing workday. In addition, when OEM 
engineers are required, an asset man-
agement engineer can make sure they 
arrive on-site within 24 hours as well as 
supervise the visit. Table 1 illustrates the 
cost savings achieved by one customer, 
from reduction in service contracts to 
improved scientist and purchasing pro-
ductivity, equipment uptime, and other 
soft savings.

An effective on-site team will 
act as an extension of  the internal 
team, providing on-site engineers 

to work directly alongside existing 
staff. Maintenance and servicing 
issues can be dealt with very quickly, 
with very little equipment downtime 
(Figure 2). Table 2 illustrates the 
results of  a partnership between 
the asset management company 
GE Healthcare and a Japanese 
biotechnology company. In the first 
year of  the contract, this partner-
ship resulted in over 2,250 hours of  
scientists’ time being saved. This 
equates to 300 workdays, or more 
than a year’s worth of  an FTE (full-
time equivalent). 

Standardizing validation
In a GMP environment, following 

service maintenance, each piece of  
laboratory equipment needs to be 
validated before it can be used. Most 
OEMs have different validation pro-
tocols, which can lead to complexity 
and difficulty in achieving GMP 
compliance. GE Healthcare experi-
enced this firsthand when working 
with the Japanese biotech company 
mentioned above. Working coop-
eratively, the company developed a 
standardized and customized valida-
tion approach that is now applied to 
all HPLC instruments in the com-
pany. After comparing the results ob-
tained through this program to those 
from the OEM, the company has 
now decided to roll the customized 
validation approach out into other 
platforms. By combining validation 
and maintenance, customers benefit 
from additional time and financial 
savings, as well as improved equip-
ment performance and a reduction 
in planned maintenance downtime. 
This approach can make FDA audit-
ing more straightforward.

Getting the right partner
A good service provider should en-

gage with customers to offer tailored 
solutions that meet their specific 
needs. During implementation of  
the program, it is vital that service 
providers have open communication 
channels with all affected stakehold-
ers, including senior leadership, 
procurement, IT, finance, legal, and 
end users. Companies may find that 
there is initial resistance from end 
users to embrace an asset manage-
ment service program because of  
their long-term relationships with 
the OEM.

 Figure 1. Impact of  equipment downtime on productivity

 Figure 2. Time saved by employing a scientific asset management service
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Continuous feedback and assessment of  customer 
satisfaction are essential to the successful running of  
an asset management program. Surveys of  customers at 
the start of  each program, throughout the course of  the 
contract, and after each servicing event are conducted. 
The results are reviewed in order to assess customer 
response to the program, and appropriate actions taken 
to increase customer satisfaction. For example, when 

working with the same Japanese biotechnology com-
pany, GE Healthcare initially found that approximately 
40 percent of  staff  would recommend such a program 
and thought they would benefit from the initiative. The 
remainder wanted to continue working directly with 
OEMs. However, over the course of  the year, as scien-
tists experienced the benefits of  the asset management 
program first hand, the proportion of  staff  who would 
recommend this approach rose to more than 80 percent. 
The company now intends to expand the agreement to 
cover additional sites and additional instrumentation.

Summary
In the current climate of  decreasing budgets, com-

panies are becoming more reliant on lab managers to 
increase efficiency and drive down costs. Taking a detailed 
look at how, when, and why equipment is used, as well as 
streamlining processes such as maintenance and servic-
ing, is vital when determining where savings can be found. 
By employing an asset management service provider 
throughout the life cycle of  equipment—from financing 
to disposal—customers can realize time savings equating 
to thousands of  dollars per year, increases in scientists’ 
productivity, and overall cost savings of  up to 20 percent1.

References
1 Benevento, 2007. Improving Efficiency through Con-

solidating Asset Management and Streamlining Process-
es. BioOutsourcing Asia, Volume 1, Issue 1, pp. 17–19.

Masao Moriyama is service director, Japan, GE Healthcare 
Life Sciences. He can be reached at masao.moriyama@ge.com. 

“Continuous feedback and assessment of 
customer satisfaction are essential  

to the successful running of an asset 
management program.”
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Table 1: Cost savings from an asset management program 

Item Overall saving
Purchase order reduction $50,000

End user/
purchasing productivity $30,000

Equipment uptime

Improved response times $20,000

Predictive maintenance $300,000

Asset management

AssetPlus asset 
management software $40,000

Purchasing decision data $10,000

Call placing/
escort time savings $75,000

Service maintenance 
cost savings $300,000

TOTAL SAVINGS $825,000

Table 2: Time savings from an asset management program where 
1,500 calls were made within a year 

Provider Response 
time to 
service 
request

Arrival 
of  parts

Aver-
age time 
savings/
request

Aver-
age time 
savings/
year

OEM Up to 1 
week

Within 5 
days

OEMs 
don’t 
provide 
data to the 
customer

N/A

GE 
Health-
care

4 min Within 1 
day

1.4 hrs 2,250 hrs
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BIOSECURITY 
REGULATIONS 
ARE THEY WORKING AND WHAT ARE THE COMPLIANCE CHALLENGES FOR LAB MANAGERS? By F. Key Kidder

“The threat posed by biological agents employed in a terrorist 
attack on the United States is arguably the most important home-
land security challenge of  our era. Whether natural pathogens 
are cultured or new variants are bioengineered, the consequence 
of  a terrorist-induced pandemic could be millions of  casual-
ties—far more than we would expect from nuclear terrorism, 
chemical attacks or conventional attacks on the infrastructure 
of  the United States such as the attacks of  September 11, 2001. 
Even if  there were fewer casualties, additional second-order con-
sequences (including psychological, social and economic effects) 
would dramatically compound the effects. 
Bioengineering is no longer the exclusive 
purview of  state sponsors of  terrorism; 
this technology is now available to small 
terrorist groups and even to deranged in-
dividuals.”  – DHS Biological Threat Risk 
Assessment: A Call for Change, National 
Research Council, 2008

The debris from the 2001 terrorist 
attacks on the Twin Towers still lay 
smoldering in Manhattan as the first 
volley of  anthrax-laced letters were 
dropped into a New Jersey mailbox. 

Within weeks, the diffuse concept 
of  bioweaponry of  mass destruction had coalesced into 
a clear and present danger. A new biosecurity regime 
was soon imposed on America’s scientific community. In 
June 2002, the Public Health Security and Bioterrorism 
Preparedness and Response Act was signed into law, ex-
panding government oversight over certain select agents 
toxic to humans, animals and plants. The intent of  the 
legislation was to fortify national surveillance, preven-
tion, control and response systems in labs containing 
these agents, and so thwart the malicious use of  patho-
gens that could be converted into bioweapons.

Of  the 73 agents on the list, 13 are found naturally 
in the U.S. Many of  the select viruses, bacteria, toxins 
and rickettsia (including anthrax) on the list—including 
the stuff  of  disaster responders’ worst nightmares, like 
Ebola, smallpox and the reconstructed 1918 pandemic 

viruses—fell under the existing select agent rule prior 
to 9/11; the rule’s regulatory framework governed lab 
operations through an overlay of  biosafety levels (BSLs), 
starting with BSL-1 and rising to BSL-4 for labs housing 
the most toxic agents.

Oversight for agents that infect humans is provided by 
the Centers for Disease Control and Prevention (CDC) 
under the auspices of  the U.S. Department of  Health 
and Human Services (HHS). The animal and plant side 
is served by the Animal and Plant Health Inspection Ser-

vice (APHIS), under the direction of  
the U.S. Department of  Agriculture 
(USDA). Zoonotic or overlapping 
agents are governed jointly by both 
agencies. Regulations are proscribed 
in the Code of  Federal Regula-
tions: provisions governing human 
pathogens are in Title 42, Part 73; for 
animals, in Title 9, Part 121.  

By most accounts, America’s 
biosecurity culture remains a work 
in progress as scientists adapt to new 
regulatory performance standards 

and policy makers grapple with the emerging tensions 
between the new regulations and the best interests of  
scientific research.

According to a Congressional Research Service (CRS) 
report issued March 5, titled “Oversight of  High-Con-
tainment Biological Laboratories,” approximately 390 en-
tities have been certified to work with select agents, and 
15,300 staff  members have been approved for lab access.

Biosecurity programs are built on biosafety practices. 
The terms “biosecurity” and “biosafety” are sometimes 
used interchangeably, but they are in fact divergent con-
siderations for lab managers.

“They are very different concepts, and one doesn’t 
ensure the other,” said Dr. James Swearengen, senior 
director of  the Association for Assessment and Accredi-
tation of  Laboratory Animal Care and former deputy 
commander at Fort Detrick in Maryland, site of  one of  

“The terms ‘biosecurity’ 
and ‘biosafety’ are some-
times used interchange-
ably, but they are in fact 
divergent considerations 

for lab managers.”
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America’s handful of  maximum biocontainment labs. 
“Initially there was some confusion [about the terms]. 
People really didn’t get the prominence of  biosecurity.”

Biosafety—protecting against accidental transmis-
sion of  biologic agents to scientists, the environment 
and other personnel—is a well-established lab protocol. 
Biosecurity—guarding against the deliberate diver-
sion and misuse of  virulent biologic agents—is a novel 
concept some scientists perceive as contrary to the free 
and open exchange of  materials and ideas, an operating 
principle for so many scientific researchers.

Biosecurity stakeholders—scientists, engineers and 
technicians, lab safety and IT staff, law enforcement 
personnel, legislators and policy makers—are divided by 
the dual-use nature of  biomaterials: their application for 
benevolent and malevolent purposes.

Some worry that biosecurity concerns will constrain 
researchers and delay development of  medicines and 
vaccines, including those that target select agents. Others 
argue for a tougher approach, saying that as pathogens 
proliferate and the number of  global labs using select 
agents grows, so do the risk of  accidents and opportuni-
ties for bioterrorists; or they cite past incidents—mice 
infected with bubonic plague go missing, or live anthrax 
is inadvertently shipped cross-country.

The American Biological Safety Association (ABSA) 
has cautioned against the imposition of  biosecurity 
management, warning of  its impact on scientific col-
laboration and innovation. The ABSA also decries the 
absence of  unified national biosecurity standards, joining 
those concerned that the post-9/11 biodefense impera-
tive accelerated regulation beyond the capabilities of  
biosecurity supervision.

Good laboratory biosecurity programs combine physi-
cal and personnel security measures with secure control, 
accountability and transport of  select agents.

“All these things have to tie together to have a good 
program,” said Swearengen. “When we’re talking securi-
ty, there are three major categories according to the regs. 
The first part is physical security around the facility. 

Next is access control, then inventory accountability and 
control. It’s the combination that’s important.” He ad-
vises lab managers to consider investing in software that 
integrates security and safety regulations with specific 
select agents to provide access control. “The key is find-
ing someone with good experience” using the software.

Biosafety in Microbiological and Biomedical Labo-
ratories (BMBL), a CDC publication, is generally 
considered the standard for best biosafety practices. An 
advisory document, it is the authoritative reference for 
labs working with select agents that infect human popu-
lations. The fifth edition of  BMBL, published in 2006, 
was updated to include a new section on biosecurity.

The heart of  Section VI of  BMBL, Principles of  
Laboratory Biosecurity, begins at the beginning of  any 
security program—a risk assessment that identifies 
and evaluates threats, starting with what Swearengen 
called the lab’s “low-hanging fruit” and working its way 
through lab practices and procedures.

Other program elements include management, physi-
cal security, personnel, inventory and accountability, 
information security, transport, accident and injury 
response plans, training, and reevaluations.

Compliance with these provisions is “a huge challenge 
for lab managers,” said Debra Sharpe, an industry con-
sultant who began managing federal high-containment 
biolabs after Congress toughened the select agent rule. 
“And it doesn’t help your bottom line.”

When Sharpe arrived at Southern Research Institute, 
where she oversees security and compliance, the firm 
was doing “BSL-3 research with really no oversight. The 
institution really didn’t know at any given time what re-
searcher was contracting with what company to do what 
kind of  work, and in some places that might still be true.”

Biosecurity, Sharpe said, “covers two types of  scenari-
os—insider threats and outsider threats. Outsider threats 
are pretty straightforward and easy to deal with—locks, 
fences and a security force. You want deterrents to the 
point where somebody would notice” an external breech.

“There are lots of  pieces to the puzzle, and physical 
security is just one piece. The insider threat is how you’ll 
likely find loss of  agents. [The industry] is still pretty 
dependent on people to self-identify. So there are people 
who will be registered to work with select agents who 
have gone though FBI clearance and come back clean, 
but they may have issues you’re not fully aware of,” she 
said, with a nod to the 2001 anthrax letters, which the FBI 
concluded were manufactured and mailed by a biodefense re-
searcher at Fort Detrick’s U.S. Army Medical Research Institute 

“There is always risk if we want to do 
bioresearch. There are only so many 

bells and whistles we can put in place.”
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of  Infectious Diseases. 
So Sharpe doesn’t want any solitary operators; her lab em-

ployees work in pairs. She recommends surveillance cameras 
because they cut manpower, and perimeter security. “If  you’re 
relying on badge readers right outside your facility, it’s an op-
portunity for people to piggyback in on others.

“There is always risk if  we want to do bioresearch. There are 
only so many bells and whistles we can put in place. To be hon-
est, if  anybody wants to get agent out of  any facility in the U.S, 
they can probably do that.”

Others are more sanguine. The industry “has made real 
progress over the last four to five years,” said Swearengen.

After more than 40 years of  lab management, Deborah Mill-
er, Quality Management consultant and president, DMJ Miller 
& Assoc., Inc., has developed a high tolerance for regulations. 
“There is a given algorithm with regs, regardless of  your work-
load or number of  staff—a front-loaded baseline of  effort you 
have to put in, tedious stubby-pencil paperwork to overcome 
the inertia that is not workload or size-of-lab dependent. 

“For a small, focused lab, it’s a huge burden. The amount of  
effort is disproportional to the amount of  work you have. And 
you usually don’t have a dedicated staff, so there’s no return on 
investment to show the bean counters. 

“If  you’re a bigger lab, the initial effort is still the same, but 
it’s more balanced with everything else going on in the lab. 
But once you design your system and get it in place, if  you’re 
not just doing it to satisfy a government official, sustaining the 
regulations isn’t that hard.  

“The trick is to go beyond satisfying the minimum of  the 
regulations. If  you don’t, you will always be behind, because 
regulations change. They rise about every two years.”

Biosecurity regulations are not “prescriptive,” said Miller, 
in the sense that they “don’t say you need seven of  these.” 
Under this “mainly self-regulatory approach,” as construed in 
the CRS report, lab managers are given flexibility and latitude 
to implement the regulations. Instead of  specifying training 
requirements, the Code of  Federal Regulations (CFR) says 
that “training must address the specific needs of  the individual, 
the work they will do, and the risks imposed by select agents 
and toxins.”

“Training? That mostly means training your employees to 
your own procedures,” said Sharpe. “And it’s not just training to 
the regs, but mentoring training too.” Swearengen recommends 
mentoring programs as a means of  “validating competen-
cy,” providing additional assurance that tasks are imple-
mented skillfully. 

“Training does not equal competency,” said Swearen-
gen. When dealing with select agents, biosecurity training 
“must be taken to a new level” to ensure that lab person-
nel are technically proficient in handling specific agents 
and species. Working with animals in a biocontainment 
environment presents lab managers with certain “logisti-
cal” challenges and gives staff  “additional stressors.” 

Although commissioned facilities can minimize 
compliance issues— “commissioning,” said Swearen-
gen, “is the long pole in the tent”—the process is often 
time-consuming. But the benefits are compelling. When 
Sharpe was co-director of  safety and environmental 
health at Auburn University, she ran its architects and 
engineers through a design course to the point where 
“every research building on campus was routinely com-
missioned.” Both tout whistle-blower mechanisms that 
enable lab technicians and animal care and use staff  to 
bring issues to the attention of  lab managers.

The 111th Congress has introduced legislation in 
both chambers to extend the select agent program and 
broaden criteria used by the CDC and the USDA to 
determine whether toxins are select agents. Both bills 
also require a review of  the select agent program by the 
National Academy of  Sciences.

Legislators are also reviewing biosecurity gaps. The 
U.S. Department of  Health and Human Services, 
through the Office of  Inspector General, issued a 2004 
report critical of  biosecurity at 11 universities whose 
operations it reviewed during 2002 and 2003. 

It’s an “academic freedom issue,” said Sharpe. “It’s part 
of  their nature. Some university labs are in urban set-
tings where people can walk in off  the street. They won’t 
change unless the word comes down from the university 
president or provost or VP for research. It can’t just come 
from university scientists.”

F. Key Kidder left journalism to pursue a career in government 
relations, politics and PR, but still likes to keep one hand in writ-
ing. He may be reached at k2@keykidder.com or 410-828-6529.

“When dealing with select agents,  
biosecurity training ‘must be  

taken to a new level.’”
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GETTING TO THE $1,000 GENOME
DNA SEQUENCING TECHNOLOGIES STRIVE FOR HIGHER  
THROUGHPUTS AND LOWER COSTS  by Tanuja Koppal

DNA sequencing has come a long way since the publication of  
the first sequencing methodology paper in 1977 by Fred Sanger 
and Alan Coulson. The next-generation sequencing instruments 
available today, which are based on non-Sanger sequencing tech-
nologies, offer unprecedented speed and cost-effective ways of  
sequencing large genomes that may have been previously consid-
ered impossible. The next next-generation instruments that are 
currently in development with an eye toward personal genomics 
are looking to offer even greater throughput and cost-efficiency to 
enable the resequencing of  the human genome at around $1,000!

Most DNA sequencers that are in use today for high-throughput 
large-scale applications are fully automated but vary considerably 
in the sequencing technology they use. Capillary electrophoresis–
based systems are considered traditional automated technology 
and can incorporate UV or infrared detection of  sequencing prod-
ucts. Infrared detection provides the benefit of  lower background 
noise and increased sensitivity compared to other methods. These 
systems typically process between 400 and 1,000 bases per run.

Sequencing by ligation represents an alternative strategy that incor-
porates clonal amplification of  the DNA. These systems offer great-
er accuracy (99.99%) and greater throughput (up to 30 gigabases per 
run) compared to traditional sequencers using capillary electropho-
resis. Sequencing-by-synthesis instruments incorporate single nu-
cleotides to generate either a chemiluminescent reaction recorded 
by a CCD camera or a fluorescent signal captured by UV detection, 
resulting in read lengths of  400 to 500 bases per run.

The important factors to be considered in the evaluation of  dif-
ferent systems are the throughput of  processing samples, the cost 
associated per sample and the capability of  the sequencer to pro-
cess suitable read lengths at a given accuracy. Run cost remains 
a significant issue when comparing various instruments and tech-
nologies. Some sequencing systems generate more reads but of-
fer much shorter read lengths. Next-generation instruments such 
as the Applied Biosystem’s SOLiD System, the 454 Genome Se-
quencer FLX marketed by Roche Applied Science and Illumina’s 

Genome Analyzer are quite comparable when it comes to cost and 
efficiency. Although these systems require longer run times (days) 
than traditional sequencing systems, they permit analysis of  sig-
nificantly larger sample sizes compared to other traditional capil-
lary electrophoresis systems.

Although the most obvious application for a DNA sequencer is to 
identify genetic sequences, it can also be used for other applications 
such as the detection of  single nucleotide polymorphisms or gene 
expression profiling. As sequencing technologies have evolved to 
provide faster and more reliable outputs, the sequencing of  whole-
organism genomes has become fairly routine for metagenomic, 
transcriptomic and other large-scale sequencing applications.

There are also a few things to consider when setting up a DNA 
sequencing laboratory. Lynn Rasmussen, who is currently at the 
High-Throughput Screening (HTS) Center at the Southern Re-
search Institute, was formerly the manager of  a DNA sequencing 
core lab at the NCI Frederick Cancer Research Center. According 
to her, setting up a sequencing lab is quite different from setting up 
an HTS lab. “In a DNA sequencing lab, the samples change but the 
methodology and reagents that you use to sequence change very 
rarely,” says Rasmussen. “So once you have the automation set up, 
programmed and working correctly, you rarely have to make any 
changes to accommodate new processes.” However, in an HTS lab 
every assay is different and each one has some nuances that need to 
be addressed. Very often in a sequencing laboratory certain instru-
ments have to be dedicated to certain use, to avoid DNA contami-
nation across samples and across various runs. “For instance, you 
may want your equipment for PCR separate from that for DNA 
sequencing cleanup. You always want to be running these different 
samples on different equipment.”

Although the debate between using fixed versus disposable pipette 
tips continues, Rasmussen recommends using disposable tips, es-
pecially for liquid handlers in a sequencing lab, where cross-con-
tamination can be a big problem. “If  pipette-tip cost is of  great 
concern, then the better approach would be to use a non-contact-
type dispenser, which would eliminate the cost of  disposables and 
of  any cross-contamination,” she says. “It doesn’t take you many 
years to recover the additional costs of  buying the non-contact-
type equipment when you factor in the cost of  consumables.”

Tanuja Koppal, PhD, is a freelance science writer and consultant based 
in Randolph, N.J.

Some sequencing systems generate 
more reads but offer much shorter  

read lengths.”

For a complete list of DNA Sequencing manufacturers and suppliers, go to www.LabX.com.
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AGENCOURT BIOSCIENCE  www.agencourt.com

The Agencourt Genomic Services group has purchased an Illumina Genome Analyzer II (GAII) for its 
next-generation sequencing suite. The comprehensive line-up of  sequencing instruments allows Agen-
court to address a range of  sample and project types for both pharmaceutical and academic researchers. 
Low library construction input requirements and a variety of  kitted applications make the Illumina 
platform well-suited for many research projects. The company recently upgraded to version 3 SOLiD 
instruments, and its experience with that platform surpasses that of  any sequence provider. The long 
reads provided by the 454 Life Sciences GS FLX systems and Titanium reagents have utility in a variety 
of  scientific applications and are particularly valuable for de novo sequencing projects. 

AGILENT  www.agilent.com

The SureSelect Target Enrichment system greatly streamlines next generation sequencing by letting 
scientists sequence only genomic areas of  interest. It is a ready-to-use kit containing customer-specified 
mixtures of  up to 55,000 RNA probes in a single tube. Probes are 120 mer, the longest available for this 
application, making them very effective at capturing unknown mutations. Kits are packaged for studies 
ranging from tens to thousands of  samples, and are well-suited for automation in very high-throughput 
workflows. SureSelect is available for the Illumina Genome Analyzer and is being optimized for the 
SOLiD System.

BECKMAN COULTER  www.beckmancoulter.com

Beckman Coulter and NuGEN Technologies have introduced an automated workstation that allows 
researchers starting with formalin-fixed, paraffin-embedded (FFPE) tissue samples to produce labeled 
cDNA fragments ready for gene expression analysis. The verified solution consists of  NuGEN Ova-
tion® gene amplification and labeling systems and the Agencourt® FormaPure® system for isolating 
total nucleic acids from FFPE samples, in a method implemented on the Beckman Coulter Biomek® 
FXp Laboratory Automation Workstation. Using the integrated system, researchers will be able to iso-
late, purify, amplify and label the typically degraded RNA in FFPE samples in a flexible, fully automated 
process that increases accuracy, frees up valuable time, and delivers biotinylated cDNA fragments ready 
for global gene expression analysis for biomarker identification using Affymetrix GeneChip arrays.

INTEGRATED DNA TECHNOLOGIES  www.idtdna.com

The Screening Dicer-substrate siRNA (DsiRNA) duplex product is ideal for small scale in vitro ap-
plications, providing researchers with a cost effective and quick solution for their RNAi experiments. 
All duplexes ship within 4 working days and are QC analyzed by ESI mass spectrometry to verify com-
pound identity. Produced on IDT’s proprietary high-throughput synthesis platform, the manufacturing 
process includes Affinity purification and has been designed to provide a high quality product at a low 
cost. Available in either tubes or plates, IDT offers a 2 or 10 nanomole scale yields. DsiRNA methods 
were developed in a collaborative project between IDT and Prof. John Rossi at the Beckman Research 
Institute of  the City of  Hope National Medical Center

http://www.agencourt.com
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ECONOMICAL OPTIONS FOR 
RNA SYNTHESIS
PRICE FOR RNA MOLECULES SPIRAL DOWNWARD  
AS DEMAND GOES UP by Tanuja Koppal

With intense research in such areas as RNA interference 
(RNAi) and micro RNAs, there is renewed interest in study-
ing and using RNA. DNA/RNA synthesizers are used to 
synthesize oligonucleotides for a variety of  applications that 
include PCR, sequencing, microarrays, RNAi, antisense and 
others. Laboratories using RNA on a large scale are looking to 
synthesize their own oligonucleotides, while others are seek-
ing reliable custom oligonucleotide providers. Reliability, 
scalability, flexibility, ease of  use, throughput, cost efficiency 
and service are some of  the features that people look for.

There are different types of  RNA that can be synthesized 
for different applications—namely, unmodified RNA, modi-
fied RNA, RNA conjugates, RNA chimeras and labeled RNA 
probes. Unmodified RNAs are de-protected, de-salted, endo-
toxin-free products, while modified RNAs can have a variety 
of  modifications, internally as well as at the 3’ and 5’ posi-
tions. Dual-labeled RNA probes have fluorescent quenchers 
and reporters tagged to the RNA molecule for use in appli-
cations such as PCR and microarrays, while RNA conjugates 
are coupled with cell-penetrating peptides for use in gene 
expression, antisense, cell delivery and uptake. There are 
several proprietary synthesis and de-protection technologies 
that are in use for synthesizing RNAs with high coupling ef-
ficiencies, fast de-protection and a high level of  purity. 

Mark Behlke, MD, PhD, chief  scientific officer at Integrated 
DNA Technologies (IDT), deals with multiple scales of  
RNA synthesis on a routine basis. IDT uses all in-house-
designed-and-built synthesizers. “We have a column-based 
platform that handles all medium- to large-scale synthesis 
and a 96-well plate-based system that does mostly small-

scale synthesis,” says Behlke. While the plate-based system 
handles small-scale synthesis around the 100 nmol range, 
columns are used for synthesis in the 250 nmol to micro-
mole range and large-scale reaction vessels can be used for 
synthesis from 10 mg up to 10 g. Synthesizing oligos on a 
plate-based system is cheaper and more efficient than using 
the column-based system. However, it’s much more difficult 
to maintain high coupling efficiency in a plate-based sys-
tem, because it’s an open architecture system, while a closed 
column is much easier to keep environmentally sealed from 
atmospheric water, which is detrimental to nucleic acid syn-
thesis. “Our specially engineered plate-based system can 
be kept in an isolated and controlled environment that is 
friendly for oligo synthesis and maintains high coupling ef-
ficiency,” says Behlke.

Maintaining high coupling efficiency and product quality is 
also more challenging with RNA synthesis than it is with 
DNA synthesis. “Last year we were able to convert the plate-
based systems to do RNA synthesis,” says Behlke. Besides 
synthesis, purification and quality control are also impor-
tant. IDT has set up an affinity-based purification system to 
be done in a rapid and cost-effective way on all its samples. 
“Our base price for siRNA duplexes and dicer substrates is 
now below $100 for full-catalog single orders, and obviously 
for large orders, the pricing can be substantially discounted,” 
says Behlke. “While we can still make HPLC-purified small- 
and large-scale RNAs like we always have, this approach of-
fers a more economical, high-throughput alternative.”

Tanuja Koppal, PhD, is a freelance science writer and consultant 
based in Randolph, N.J.

“DNA/RNA synthesizers are used to 
synthesize oligonucleotides for a  

variety of applications that include PCR,  
sequencing, microarrays, RNAi,  

antisense and others.”

For a complete list of RNA Technology manufacturers and suppliers, go to www.LabX.com.

“Maintaining high coupling efficiency 
and product quality is more challenging 

with RNA synthesis than it  
is with DNA synthesis.”
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AGILENT www.agilent.com

The eArray 5.4 online microarray design tool enables users to design custom microRNA (miRNA) mi-
croarrays. Study of  miRNA is rapidly emerging as these abundant molecules are increasingly associated 
with some cancers, heart disease, and other disorders.  Researchers can use proprietary pre-designed 
human, mouse or rat miRNA probes, or access miRNA sequences for all 87 species in Sanger 12.0 in the 
designs of  their miRNA microarrays.  Each array contains about 15,000 features and arrays are printed 
eight-per-slide, providing low cost per sample. When the design is complete, the file is uploaded to Agi-
lent’s SurePrint fabrication platform.  

BIOMATRICA www.biomatrica.com

The RNAconcentrator is designed to concentrate dilute, aqueous RNA solutions from picogram 
amounts of  starting material to only 10 μl. The unique stabilization medium allows for improved recov-
ery as compared to traditional methods, as the thermo-stable properties of  RNAconcentrator protect 
samples from further degradation. It is easy to use—samples are applied into the RNAconcentrator tube 
and dried down. The dried RNA sample can then be conveniently stored for up to 1 week at room tem-
perature until ready for use. Concentrated RNA can be used directly in downstream applications with-
out further purification, thus avoiding sample loss typically associated multiple wash steps. 

INTEGRATED DNA TECHNOLOGIES  www.idtdna.com 

The miRCat™ small RNA cloning system makes the creation of  small RNA (including miRNAs, 
piRNAs and endogenous siRNAs) libraries from any primary RNA source time and cost efficient. The 
system permits cloning of  very rare small RNAs and takes into account the natural variability in struc-
ture and sequence between species. It is compatible with most existing standard laboratory protocols for 
processes such as RNA extraction, purification and cloning. Based upon a pre-activated adenylated oli-
gonucleotide linkering method, the system has been designed to make small RNA library creation easy 
for all researchers. It consists of  three sequential protocols: RNA isolation and enrichment, followed by 
cloning linker attachment, and ending with an  amplification and cloning phase. 

LIFE TECHNOLOGIES   www.lifetechnologies.com

The TaqMan® MicroRNA Megaplex products consist of  three molecular tools designed to streamline 
the workflow for microRNA (miRNA) analysis, address the needs of  researchers working with minute 
amounts of  RNA, and provide broad, up-to-date coverage of  known miRNAs expressed in biological 
samples from humans, mice, and rats. The Megaplex™ RT Primers consist of  high complexity pools of  
novel stem-looped reverse transcriptase (RT) primers that reduce the number of  RT reactions needed 
to profile miRNA expression. The optional Megaplex™ PreAmp Primers enable pre-amplification of  
starting RNA material when sensitivity is of  the utmost importance. Incorporation of  pre-amplification 
reduces the total RNA input needed to perform an analysis to as little as one nanogram. 

http://www.agilent.com
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SETTING UP A HIGH- 
THROUGHPUT SCREENING LAB
SCALE AND FLEXIBILITY SHOULD INFLUENCE BUYING DECISIONS 
by Tanuja Koppal

There are several decisions to be made when setting up an HTS labo-
ratory, but the most important one is investing in the right equipment. 
Lynn Rasmussen, supervisor at the High-Throughput Screening Cen-
ter in Southern Research Institute, a nonprofit drug discovery facil-
ity located in Birmingham, Alabama, screens approximately 3 million 
compounds a year. According to her, the most important question to 
ask is, what kind of  throughput do you desire?

“There is a difference between screening 100,000 compounds a year 
and 30 million compounds, and the types of  equipment you select 
will depend on the scale you intend to operate at,” says Rasmussen. 
While large, integrated systems are often adopted by bigger labs with 
high throughput, smaller laboratories have to be more conscious of  
cost, space and their throughput needs before making an investment. “I 
recommend modular systems for smaller laboratories, where you bring 
in pieces of  equipment that meet your current needs and then bring in 
additional units as your needs expand,” says Rasmussen. “Adding piec-
es of  equipment to match your throughput needs and standardizing to 
a few specific types of  instruments help with managing a smaller lab.” 

Rasmussen has successfully used that approach in her laboratory when 
integrating additional liquid handlers, dispensers and microplate han-
dlers into the pipeline as the lab’s needs have grown. Having multiple 
pieces of  equipment performing the same function is especially help-
ful when equipment malfunctions. “In that case your throughput drops, 
but never to zero,” Rasmussen says. Integration of  machinery from 
different vendors has also become less of  a problem now that better 
informatics cross-talk and standardization of  protocols and product 
specifications have been set across the industry.

“One of  the most important things to consider in the current landscape 
is flexibility,” says Kiara Williams, product manager for Automation 
Liquid Handling at Thermo Fisher Scientific. “You want to buy equip-
ment that will give you the flexibility to adapt to processes that may 
change, to add on accessories for added function, to work with differ-
ent volume ranges and microplate formats; it should provide options to 
maintain accuracy and precision and should be scalable.” She advises 
that lab managers carefully review what their goals are for automating 
a process and then buy equipment that will meet those goals.

Laboratories can also drive down costs by reducing the cost per assay. 
Migrating from 384 to 1536 and now to 3456 well plates significantly 
reduces assay costs by reducing the amount of  sample and reagents 
used. While screening in 3456 well plates is still quite challenging due 

to the low volumes and surface area involved, screening in 1536 well 
plates seems to have become fairly routine. “The recent advances in 
liquid handling technologies for accurate transfer of  low [nanoliter] 
volume have made screening in 1536 well plates a much more realistic 
screening platform,” says Rasmussen.

“Choice of  liquid handlers depends on the type of  assay and can vary 
depending on the volume range, well plate format and density,” says 
Joby Jenkins, product manager at TTP LabTech. For instance, the 
Mosquito automated liquid handler developed by TTP LabTech can 
be used for dispensing 25 nL to 1.2 μL in 96 to 1536 well plates. The 
dead volume or the volume that the liquid handler can access from the 
source plate is another factor that often needs to be considered. “These 
days a big driver for compound managers and screeners is to be able to 
conserve the sample, and being able to access nearly all of  that is very 
important,” says Jenkins. Liquid handlers can also work in conjunction 
with bulk dispensers to carry out low-volume pipetting steps as well 
as high-volume bulk additions, which allows one to mix and match 
pipetting steps within a single plate.

With HTS labs, costs can be driven down by investing in instruments 
that are reliable and adopting protocols that eliminate cross-contami-
nation, false positives and false negatives.

Liquid handlers play a key role in eliminating cross-contamination 
between samples and assay runs. Nature of  the pipetting motion to 
reduce air gaps, choice of  fixed versus disposable tips, ability to handle 
a wide range of  viscosities and surface tension of  liquids are all factors 
that affect the performance and ultimately the success of  the screen.

While keeping a close eye on the improvements in technology to help 
drive costs down is certainly important, performing in the most cost-
efficient manner with what you have cannot be overlooked. “Always 
buy in bulk and negotiate with your vendors and suppliers,” says Ras-
mussen. It is sometimes advantageous to work with the same vendor 
for buying the various components and the consumables because it 
saves time, cost and effort when buying and troubleshooting. However, 
working with different vendors can also provide cost savings and bet-
ter customization. “I would definitely encourage customers to try to 
find equipment that best meets their needs,” says Williams. “Having an 
open mind, shopping around and working closely with your vendors 
are definitely very helpful.”

Tanuja Koppal, PhD, is a freelance science writer and consultant based in 
Randolph, N.J.

For a complete list of High-Throughput Screening manufacturers and suppliers, go to www.LabX.com.

http://www.labx.com
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BECKMAN COULTER   www.beckmancoulter.com

Four new cartridges for the PARADIGM detection platform include two luminescence detection car-
tridges optimized for 96- and 384-well plate formats, a new detection cartridge for BRET2* live cell 
assays and a Rhodamine fluorescence cartridge for a selection of  cyanine dyes. The two luminescence 
detection cartridges complement the existing cartridge optimized for the 1536-well plate format. The 
well-isolating design of  each cartridge is optimized for a specific plate format to provide increased sen-
sitivity with reduced cross talk. The Dual Luminescence Detection Cartridge, optimized for use with 
BRET2 live cell assays, includes predefined protocols and data analysis tools and is ideal for the study of  
protein-protein interactions. The Fluorescence Intensity Detection Cartridge delivers speed and high 
sensitivity in applications using Cy3 and equivalent Rhodamine fluorescent labels.

BIOFOCUS DPI   www.biofocusdpi.com

A new approach to discovery biology called ‘Intelligent Screening’ focuses on combining the know-how 
of  the company’s scientists with its high-throughput and information-rich screening capabilities to gen-
erate faster results and accelerate partners’ drug discovery programs. In shaping its Intelligent Screening 
approach, BioFocus DPI calls upon: PrimePath™, its compound screening service that uses disease-
relevant complex assays in human primary cells; its high-throughput and information-rich ion channel 
screening capabilities; and its natural product screening platform, which is ideal for addressing difficult 
targets, such as protein-protein interactions. These services are complemented by BioFocus DPI’s world-
class screening libraries.

THERMO FISHER SCIENTIFIC   www.thermo.com/multidrop 

The Multidrop® Combi nL bulk reagent dispenser for nanoliter-to-microliter volumes provides ac-
curate, consistent, high-throughput dispensing for all laboratories across a volume range of  50 nL to 50 
μL. The dispenser is easy to maintain and can be used to dispense all common reagents, diluents, buffers 
and solvents as well as viscose solutions, cells and beads, making it ideal for the large variety of  assays 
and protocols. It uses a pressurized reagent container with valves to provide high precision and accurate 
control of  liquid flow at all volumes. As a result, reagent waste is greatly decreased, minimizing costs and 
maximizing the utilization of  precious samples. The intuitive graphical user interface makes all func-
tions easy to set-up and use. The PC software control option enables greater flexibility, functionality and 
easier protocol creation. 

TTP LABTECH    www.ttplabtech.com

A new add-on bulk dispenser module launched for the mosquito™ nanoliter pipettor provides bulk 
reagent dispensing from eight independent channels to offer assay miniaturization through precise pi-
petting of  compounds in up to 384-well microplates. With its disposable, positive displacement pipettes 
that ensure zero cross-contamination and low dead volumes, the bulk dispenser transforms the capabili-
ties of  the mosquito’s nanolitre liquid handling into a highly flexible system for high throughput screen-
ing laboratories. The new bulk dispense head attaches directly to the pipetting head and dispenses liquid 
from a flask/tube/bottle to part, or whole plates on the mosquito plate deck. Each ‘channel’ is supplied 
with an independent tube so different liquids can be supplied to specific rows of  a given plate. 

http://www.beckmancoulter.com
http://www.biofocusdpi.com
http://www.thermo.com/multidrop
http://www.ttplabtech.com
http://www.labmanager.com
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Product Focus: MICROARRAY TECHNOLOGY

MICROARRAYS OFFER  
CUSTOMIZED OPTIONS
NEW PROBES AND ASSAYS OFFER HIGHER THROUGHPUT AND 
FLEXIBILITY FOR DIVERSE APPLICATIONS by Tanuja Koppal

Microarrays spotted with oligonucleotides, DNA, RNA 
and proteins have been routinely used as tools for expres-
sion profiling for more than a decade. What’s exciting about 
this technology is that it has continually evolved to incor-
porate new assays, novel probes and diverse design formats 
to keep up with advances in science and technology. Over 
the years, microarray technologies have improved to offer 
better specificity, sensitivity and reliability. However, one 
limitation inherent to their design has yet to be overcome: 
the fact that microarrays cannot be used to find something 
completely novel, since the arrays consist of  a set of  pre-
defined, pre-spotted genes or proteins. They can never be a 
truly hypothesis-free discovery platform.

“Microarrays are a starting point and are rarely sufficient 
for reaching a true biological conclusion,” says Jon Sher-
lock, product manager of  TaqMan Array Plates and Ex-
press Plates in Applied Biosystems’ genomic assays business. 
“Often, you have to take that information to the next level,” 
says Sherlock, and according to him, the TaqMan arrays aim 
to do just that. The TaqMan arrays, offered in a card-like 
format, consist of  384 pre-spotted probes that measure lev-
els of  RNA in a sample, using the PCR-based quantitative 
TaqMan technology. “The TaqMan provides a definitive, 
quantitative answer and no validation is necessary with any 
alternative technology,” says Sherlock. 

This technology is also offered in 96-well plates called Taq-
Man Express Plates, in which customers can select from 
more than 50,000 predesigned assays for different targets in 
rat, human, mouse, dog and other genomes. “[Customers] 
can select a certain cluster of  genes that represent a cellular 
pathway that they are interested in exploring,” says Sherlock. 
By May 2009, 130 new assays based on representative gene 

sets for predesigned pathways—including cytokines; stem 
cells; kinases; and genes for oncology, inflammation and many 
others—will be launched on the TaqMan Express Plates. 

As companies update their arrays with new sets of  assays 
and probes, customers are looking for more cost-effective 
options that offer higher flexibility and throughput. Agilent 
Technologies, Inc., recently expanded beyond its compara-
tive genomic hybridization (CGH) arrays into a new area for 
measuring copy number variation (CNV). “The CNV arrays 
are an extension of  the CGH platform, where we are still 
looking for DNA copy number changes,” says Dione Bailey, 
product manager for the CGH/CNV Microarrays at Agi-
lent. The CNV arrays have probes designed for regions of  
the genome that are fairly complex or are highly repetitive 
and not unique. “We have now expanded our probe data-
base and catalog offerings to target those known regions of  
CNV,” says Bailey.

Using Agilent’s eArray web portal, customers can also de-
sign their own CGH arrays using information from a da-
tabase that contains nearly 24 million probes. “Some cus-
tomers like to design arrays based on their specific needs, 
while others like to look at our catalog designs and make 
some minor modifications to them,” says Bailey. “It doesn’t 
cost you any more to design a custom array than it does to 
purchase a catalog array. There is no design fee, setup fee or 
any minimum quantity to place an order.” The flexibility for 
customers to design their own arrays and choose from differ-
ent array formats helps reduce experimental costs. Costs can 
also be reduced by using a technology in which inter- and 
intra-assay variabilities are low and the amount of  hands-on 
time is decreased. “Customers should be looking for the best 
value,” says Sherlock. “Having a technology that will work, 
getting a result that you can trust—without any pre-valida-
tion, optimization or post-validation needed, and without 
any repeats or failures—is very important.” 

Tanuja Koppal, PhD, is a freelance science writer and consultant 
based in Randolph, N.J.

Microarray technologies have  
improved to offer better specificity,  

sensitivity and reliability.”

For a complete list of Microarray Technology manufacturers and suppliers, go to www.LabX.com.

http://www.labx.com
http://www.labmanager.com
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AGILENT  www.agilent.com 

The eArray 5.4 online microarray design tool enables users to design custom microRNA (miRNA) mi-
croarrays. Study of  miRNA is rapidly emerging as these abundant molecules are increasingly associated 
with some cancers, heart disease, and other disorders. Researchers can use Agilent’s pre-designed human, 
mouse or rat miRNA probes, or access miRNA sequences for all 87 species in Sanger 12.0 in the designs 
of  their miRNA microarrays. Each array contains about 15,000 features and arrays are printed eight-per-
slide, providing low cost per sample. When the design is complete, the file is uploaded to the proprietary 
SurePrint fabrication platform.  

ARRAYIT  www.arrayit.com 

The NanoPrint™ LM210, an advanced microarrayer and the only system on the market to offer sub-
micron positional accuracy, is for any format and bio molecule type. Using proprietary linear drive tech-
nology, the NanoPrint moves in 500 nanometer steps, offering an exceptional platform for all microarray 
applications in research, genomics, and diagnostics. The LM210 holds 210 standard glass substrates and 
comes complete with Arrayit’s patented printing technology and environmental control. Stackers and 
other options are also available.

EPPENDORF BIOCHIP SYSTEMS  www.eppendorf-biochip.com

Eppendorf  Biochip Systems’ novel approach to microarrays reflects where research is and what tools 
help make a more efficient and successful experiment. A complete and integrated system is offered from 
the microarray to the analyzed data. Products include DualChip® GMO for food and feed investiga-
tion, DualChip® TF MAPK and DualChip® TF Stem cell microarrays for transcription factor analysis. 
Aiming to make life easier for microarray laboratories, the company allows new users as well as estab-
lished users a fast and convenient start into new opportunities with an optimized, easy-to-use and highly 
cost-effective microarray platform. Also available are customized and semi-customized microarrays.

TECAN  www.tecan.com

The HS 4800™ Pro hybridization station performs automated, reproducible microarray processing on 
single- and multi-segment slides. It has been designed to integrate the microarray experiment process—
from pre-hybridization, bubble-free hybridization with patented ABS™, up to on-slide nitrogen drying 
(OSND™). Liquid agitation during hybridization increases sensitivity, stringency and uniformity, and 
reduces hybridization times. Comprehensive technology minimizes the risk of  hybridization artefacts 
and inter-slide segment carry-over while enhancing consistency of  results. Single, dual and QuadCham-
ber™ options are easily interchangeable.

http://www.agilent.com
http://www.arrayit.com
http://www.eppendorf-biochip.com
http://www.tecan.com
http://www.labmanager.com
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LAB SAFETY 

HANDLE  
WITH CARE
A PRIMER ON PROTECTIVE GLOVES By Glenn Ketcham and Vince McLeod

Probably the single most common 
item of  personal protection in the 
laboratory is the glove. Yet it is also the 
item most likely to receive the least 
amount of  thought or consideration 
and may be the most misunderstood. In 
the laboratory, when we need to protect 
our hands, we often reach for whatever 
is closest, put it on and think we are 
good to go. We are protected from … 
anything, everything. Whoever put that 
box of  gloves on the shelf  must have 

known the hazards faced in 
the lab and selected the 

proper type, right? Why 
else would they be there?

Not so fast. Do you 
recall the highly publi-
cized fatality of  the New 
Hampshire researcher in 
1997? She was working 
with dimethyl mercury. 

While transferring the 
material in a hood, a 
few small drops spilled 
onto the back of  
her latex-gloved left 
hand. She cleaned up 

the spill, removed and 
disposed of  her gloves, 

and didn’t give any more 
thought to the incident until 

she was hospitalized five months 
later. Almost 300 days post-exposure 

and after three months of  aggressive 
treatment, she died from mercury poi-
soning.1,2 Latex offers no protection from 
this organic substance, and glove perme-
ation occurred in about 15 seconds.

Assess the job and the risks
Granted, this tragic accident is an 

extreme example, but thousands of  ac-
cidents occur every year due to improp-
er hand protection. Given the myriad 
glove types and materials, it is impera-
tive that both employees and supervi-
sors know which gloves are suitable 
for the task at hand (no pun intended). 
This brings us to the first step in a good 
hand protection program—conduct a 
detailed and thorough glove audit and 
job hazard analysis. We have written 
articles on this previously, but it boils 
down to simply identifying the hazard 
and the employees at risk, then select-
ing the right control measures, which 
include personal protective equipment, 
for the job. When performing the audit 
and hazard analysis, keep in mind ques-
tions like:

Can the procedure or process be changed to •	
prevent or eliminate the hazard?

Can a less hazardous material or substance •	
be substituted?

Will personal protective equipment solve the •	
problem?

Is the risk acceptable?•	

Identify the hazard(s)
Hazards in a research laboratory span 

a wide array. Physical hazards such as 
cuts or punctures from broken glass-
ware or burns from hot equipment or 
containers demand a much different 
protective glove than chemical hazards 
such as dermatitis, corrosive burns or 

http://www.labmanager.com
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absorption. Fortunately, innovations in materials and 
technology have produced a huge selection of  protec-
tive gloves for nearly every purpose. Advanced polymers 
and fibers provide superior protection from abrasion, 
punctures and lacerations compared to the old standbys, 
cotton and leather. These new materials provide even 
more protection when various coatings are applied.

When we enter the realm of  the typical research labo-
ratory, though, the characteristic we most need in gloves 
is resistance to chemicals. Chemicals take all forms—liq-
uids, dusts or powders, gases and vapors—and selecting 
the right glove will require a little homework. Luckily for 
us, there are excellent manufacturers’ Web sites avail-
able to help. (A few of  these resources are given below.) 
But before we leap into cyberspace, we should know the 
terminology or lingo so we can decipher the mountain of  
information out there. Here are the most important ones:

Contamination: Occurs when the inside of  the glove is con-•	
taminated, either prior to or during donning (putting the glove 
on). Manufacturers cannot prevent this. Only careful and 
conscientious employees can. Make sure everyone is trained 
and follows good, safe housekeeping procedures.

Penetration: Happens when a substance passes through a •	
seam or damage in the glove, e.g., a pinhole or tear. Employees 
must be very attentive. Double-glove when handling extremely 
hazardous materials. Change to fresh gloves at the first sign of  
a problem or if  there is any doubt about integrity.

Degradation: Happens when the chemical breaks down or •	
damages the glove material. Manufacturers usually provide an 
over-time rating. Selecting the best or most appropriate glove 
material, i.e., the highest rating for the longest time, is key to 
preventing exposures from degradation.

Permeation: Occurs when the substance passes through the •	
intact glove material at the molecular level. This is commonly 
referred to as “breakthrough”  and is usually rated in terms 
of  minutes. The larger the breakthrough number, the longer 
the glove material can be in contact with the chemical before 
contamination takes place.

Choose the best glove for the job
As we mentioned above, the Internet resources pro-

vided below will help you select the best glove that will 
provide the most protection. For chemical mixtures or 
multiple hazards, pick the glove with the highest resis-
tance to the most toxic substance or consider a double-
glove protocol. If  in doubt, do not hesitate to call the 
manufacturer’s representative for technical assistance. 
To get you started, here is a brief  summary of  the major 
glove materials.

Nitrile—Nitrile is a synthetic polymer made from 
acrylonitrile, butadiene and any one of  many carboxylic 
acids. It is a very good substitute for natural rubber, vinyl 
or neoprene. Nitrile provides excellent protection from 
many corrosives, solvents, oils and grease. Nitrile is gen-
erally more resistant to cuts, snags, punctures and abra-
sions than neoprene or PVC gloves of  the same thickness. 
Nitrile gloves do not contain latex, a source of  many 
allergic reactions. Dexterity is considered very good.

PVC—Polyvinylchloride gloves are typically resistant 
to petroleum hydrocarbons, oils, acids and caustics. They 

“It is imperative that both employees and  
supervisors know which gloves are  

suitable for the task at hand.”
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Seating Solutions for
Laboratory and 
Technology Sensitive 
Applications
� Complete line of quality seating solutions

for most applications.

�   Custom fabricated, made-to-order
seating fits your exact requirements.

� Certified class 10, 100, 1,000 and
10,000 cleanroom models

� Combination cleanroom and
static control models

� Exceeds ANSI/BIFMA standards
for safety and durability.

� Big & Tall models available

� Exclusive 12 year warranty
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also may provide protection from alcohols and glycol 
ethers, but not ketones, aldehydes or aromatics. They 
provide very good abrasion resistance, but dexterity is 
poor to fair depending on the specific product.

Butyl—Butyl rubber is a copolymer of  isobutylene 
(usually 98%) and isoprene. It was first developed for 
tire inner tubes, as this material generally has the highest 

permeation resistance to gases and water vapors. Butyl 
rubber provides good chemical resistance to alcohols, 
aldehydes, amines, bases and glycol ethers. Butyl rubber 
does not do well against halogenated compounds, ali-
phatic or aromatic hydrocarbons. Flex and dexterity can 
be very good with the right product.

Viton®—This is a DuPont trademark for a fluoroelasto-
meric material. It was developed specifically for handling 
chlorinated and aromatic solvents. Viton gloves are also 
reported to provide excellent resistance to PCBs. Abrasion 
resistance is very good, as are flexibility and dexterity.

Silver Shield®—This is a trade name for a flexible laminate 
made of  polyethylene/ethylene-vinyl alcohol. This material 
offers resistance to permeation and breakthrough for the widest 
range of  hazardous and toxic chemicals. Silver Shield mate-
rial is excellent against aromatics, chlorines, esters and ketones. 
Abrasion resistance is very good. Dexterity and flexibility are 
fair to good depending on the product.

Wrap-up
Choosing the right protective glove for the job is criti-

cal for safe handling of  hazardous and toxic chemicals. 
The descriptions above should be used for general guid-
ance. We must stress that you should match the individual 
glove by manufacturer and style to the required task and 
exposure particulars. No single glove will protect against 
all harmful substances. Nor will one glove suit all ap-
plications. No matter which glove is used, all gloves can 
potentially leak or become punctured or torn. No glove 
can offer 100% protection as permeation and degradation 
take their toll during use. To ensure the highest level of  
protection, train employees to know the hazards of  the 
substances they handle and the estimated breakthrough 

times for the gloves selected. Always handle toxic and 
hazardous chemicals with utmost care.

References
1. Dimethylmercury Hazard Information Bulletin, OSHA. 
March 1998. www.osha.gov/dts/hib/hib_data/hib19980309.html 

2. Delayed Cerebellar Disease and Death after Accidental Ex-
posure to Dimethylmercury, David W. Nierenberg et al. New 
England Journal of  Medicine. June 1998. http://content.nejm.
org/cgi/content/full/338/23/1672?ijkey=576bbde99ab04c294
5a8286ebe7b275c6c057a72&keytype2=tf_ipsecsha 
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ment, and the occupational medicine surveillance program. He has man-
aged the laboratory safety programs for the University of  California, 
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industrial hygienist with federal OSHA compliance and has a Master 
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Vince McLeod is a certified industrial hygienist and the senior IH 
with the University of  Florida’s Environmental Health and Safety 
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WEB BOX  Resources
• Ansell: http://ansellpro.com/specware/index.asp
• Showa-Best: www.bestglove.com/site/chemrest/default.aspx    
• Kimberly Clark: www.kcprofessional.com/us/Product-Catalog/ 
 Gloves/LaboratoryGloves.asp
• Mapa: www.mapaglove.com/ChemicalSearch.cfm?id=0
• Microflex: www.microflex.com
• Saf-T-Gard: www.saftgard.com/products.htm
• North Safety: http://ezguide.northsafety.com

“Innovations in materials and technology 
have produced a huge selection of protective 

gloves for nearly every purpose.”

“No single glove will protect against all 
harmful substances.”
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REDUCED ENERGY  
OPERATING MODE  
FOR BSCS
Problem: Saving energy is on the 
minds of  most people these days; 
scientists are no exception. When 
working with biological safety cabi-
nets (BSCs), operators have to pro-
tect themselves from biohazards and 
protect their work from contamination 
while being increasingly cognizant of  
energy consumption. Scientists are also 
seeing increased pressure to be more 
productive. While safety can never 
take a backseat to energy savings or 
productivity concerns, BSC manufac-
turers have invented enhancements to 
provide safety, increase productivity, 
and conserve energy.

Solution: SterilGARD® e3 high-
efficiency biological safety cabinets 
offer a significant reduction in energy 
usage while maintaining a rigorous 
standard of  safety and protection. One 
of  the multiple energy-saving features 
is a method of  saving energy when 
the cabinet is not being used, called 
ReadySAFE™ mode. ReadySAFE 
mode allows the BSC to substantially 
reduce its energy consumption when 
a worker is not sitting at the cabinet. 
This is accomplished by having the 
motor automatically slow down when 
the user closes the viewscreen. The 
motor does not stop, because its func-
tion is to provide just enough airflow 
to maintain containment (personnel 
protection) and the internal cleanliness 
condition (product protection).

When the laboratory worker reopens 
the viewscreen, the motor immediately 
speeds up to provide proper operat-
ing airflows. There is no need for the 
worker to re-sanitize the work area 
because the SterilGARD maintains 
the cleanliness state inside the cabinet. 
The instantaneous, automatic protec-
tion increases laboratory productivity. 

Recent studies using microbiological 
and cleanliness-class/particle-count 
testing techniques concluded that 
when operating in the ReadySAFE 
mode, these cabinets meet or exceed 
NSF/ANSI Standard 49 Class II and 
ISO Class 4 criteria while consuming 
50 to 75 percent less energy than when 
operating in the standard mode.

Benefits of  ReadySAFE mode are:
A reduction in noise generation for •	
the BSC—measured at less than 50 
decibels.
Heat produced by the BSC is greatly •	
reduced. This will save energy costs 
to condition the laboratory air.

Interior cleanliness levels are main-•	
tained, eliminating the additional step 
of  sanitizing the work area before 
use, thereby increasing laboratory 
productivity.
Ongoing work can be left in the cabi-•	
net without fear of  contamination.
A significant reduction in energy use •	
(as opposed to leaving the cabinet in 
operating mode 24 hours per day).

Users of  BSCs count on these cabinets 
to shield them from the dangerous bio-
hazards they work with and to protect 
their science from contamination. This 
primary mission of  BSCs cannot be 
compromised in the name of  energy 
savings or productivity. However, with 
innovative engineering and design 
coupled with stringent testing, manu-
facturers are finding ways to meet the 
challenges of  providing biological 
safety, increasing productivity, and 
reducing energy consumption.

For more information, go to  
www.bakerco.com

 ReadySAFE™ mode – 
Unique bypass armrest allows 
cabinet to continue operation 
with closed viewscreen.
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AUTOMATING QUANTITATIVE & 
QUALITATIVE PROTEIN ANALYSES
Problem: Purity and charge isoform 
analysis of  therapeutic proteins by slab 
gel is labor intensive, time consum-
ing and only semi quantitative. The 
complexity of  biologics requires 
robust analyses in biopharmaceutical 
development and quality control labo-
ratories. Many laboratories continue to 
apply manual technologies to address 
questions regarding protein purity, het-
erogeneity and identity. These tech-
niques, like SDS-PAGE and isoelectric 
focusing, often lack the reproducibility, 
quantitation and precision necessary 
to obtain accurate answers. As more 
therapeutic proteins enter the market, 
an even larger number accumulate in 
biopharmaceutical drug pipelines. In 
order to improve assay quality and man-
age the growing workload, automated 
systems are needed to provide qualita-
tive and quantitative information.

Solution: Over the last six years, 
capillary electrophoresis (CE) technol-
ogy has been replacing SDS-PAGE 
for purity analysis. CE-savvy analysts 
have proven the value of  this technol-
ogy. As CE adoption increases, there 
is a growing need for systems that 
general analysts can routinely operate 
for extended periods, with minimal 
training. Recently, in collaboration 
with a number of  biopharmaceutical 
companies, Beckman Coulter launched 
a new CE platform: the PA 800 plus 
Pharmaceutical Analysis System. This 
robust and easy-to-use characteriza-
tion platform performs quantitative, 
qualitative and automated methods for 
protein purity by SDS-gel analysis, 
charge isoform distribution by capillary 

isoelectric focusing (cIEF) and glycan 
analysis by CZE. 

The analyst simply selects the method 
and types in the number of  samples at 
hand. The software instantly calculates 
the sequence table and the amount of  
reagent vials needed and provides a vi-
sual diagram of  their location in the vial 
trays. After placing these in the PA 800 
plus system, the instrument is up and 
running with a single mouse-click. The 
instrument status is visible from across 
the lab, making it easy for the analyst to 
run multiple systems or perform other 
tasks. There is a noticeable change of  
color on the instrument’s large screen 
signals when the assays are completed, 
and advanced reports are generated.

Of  particular importance is the opti-
mization scientists have achieved with 
cIEF over the last two years. Charge 
heterogeneity characterization by cIEF 
now utilizes high-concentration phos-
phoric acid and sodium hydroxide as 
anolyte and catholyte respectively, as 
well as acetic acid as chemical mobi-
lizer. This combination increases the 
resolution and eliminates the cathodic 
drift of  the pH gradient, which is a 

common problem in IEF. The use of  
iminodiacetic acid and arginine as 
anodic and cathodic stabilizers protects 
gradient linearity and stability from 
isotachophoretic decay, and yields ex-
tremely reproducible separations. New 
proprietary synthetic peptide pI mark-
ers do not have tertiary or quaternary 
structures or PTMs, adding precision 
and accuracy to pI estimation. As 
an example, an intermediate preci-
sion study in which three therapeutic 
monoclonal antibodies were separated 
by cIEF achieved RSD for pI of  less 
than 0.1% (n=25) and RSD of  isoform 
group area composition lower than 3%.

In all, this new platform significantly 
increases operational efficiency for 
therapeutic protein characterization 
assays in development and quality 
control. The robust methods minimize 
user-related variations facilitating 
portability in today’s multi-user, multi-
instrument and multi-facility biophar-
maceutical enterprise.

For more information, go to  
www.beckman.com

 cIEF separation of three 
different therapeutic MAb 
molecules using advanced 
cIEF technology
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The requirement to track information about samples—
properties, location, activities, status, expiration and more—is 
not new. It is a pervasive need for labs that today have hun-
dreds, thousands or even tens of  thousands of  samples in 
their inventory, stored in a variety of  containers in numerous 
locations. Reliably tracking these samples as they make their 
way throughout the scientific process is difficult yet absolutely 
necessary. Nevertheless, transcription errors, wrong versions of  
files or other mistakes are all too common and can lead to de-
layed product rollouts—or may even result in a product never 
making it to market. 

Two approaches to sample and storage management (SSM)
LIMS (Laboratory Information Management Systems) 

solutions first entered scientific labs more than 40 years ago, 
helping to capture, store and analyze the enormous amount 
of  information that must be tracked and audited. Even though 
some LIMS treat sample management as an afterthought, until 
recently they remained the best method for tracking data for 
large, well-funded labs. However, they were cost-prohibitive to 
small and medium-sized labs, which make up approximately 80 
percent of  labs around the world. 

Small and medium-sized labs find that they have to make 
do with spreadsheets or simple database systems, but quickly 
encounter problems of  usability and scalability. Approaches 
based on spreadsheets, Word documents, lab notebooks, hand-
written labels and the like are severely limited: managing 
information and trying to obtain trend data become time-con-
suming, error-prone and complex processes. Some smaller labs 
try to build their own professional LIMS SSM solution but find 
it difficult and costly, with historically high rates of  failure. 

SSM automation for labs of all sizes 
Recently, efforts have been undertaken to more fully un-

derstand the requirements for automated SSM and to come to 
grips with the common needs that span labs of  all sizes. Results 
show that there are four top requirements for an automated 
system if  it is to be usable by small and large labs alike: usabil-
ity, tailorability, compliance and cost. 

Usability
The key requirement of  an automated sample and storage 

management system is ease of  use: it should be immediately 
usable and should make it very simple to enter, locate, report 
on and manipulate samples. Many lab workers report they will 
spend 15 to 30 minutes locating a sample, on average. A good 
SSM system will make it easy for a user—even a first-time user 
of  the system—to find samples within seconds. It will provide 
a flexible way to quickly identify a sample by any combination 
of  characteristics and will show precisely where it is located—
down to the individual well in a plate. In order to be usable, the 
system must be easily used by multiple users, fit seamlessly into 
existing workflows, and should have a user interface that is pat-
terned after commonly used and familiar computer programs 
such as Microsoft Outlook and Excel. 

MANAGING SAMPLES  
& THEIR STORAGE
NEW APPROACHES TO LABORATORY INFORMATION MANAGEMENT OFFER EASY, COST-EFFECTIVE METHODS FOR  
SOLVING A UBIQUITOUS PROBLEM  by Thomas Kent

“Some smaller labs try to build their own  
professional LIMS SSM solution but find it  

difficult and costly, with historically  
high rates of failure.” 

LIMS can positively affect many parts of  a lab organization.

http://www.labmanager.com
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Tailorability
Large LIMS are often billed as “customizable,” meaning that 

changes can be made to the system to accommodate changes in 
samples, workflow, processes and the like. However, this gener-
ally means that the lab will need to go to its IT department 
or the LIMS vendor and request specific changes—a lengthy 
process that is always costly. A good SSM system should allow 
users at the lab level, without involvement of  consultants or IT, 
to make changes themselves without the need to do any pro-
gramming. User interfaces should optimally be familiar, with 
“drag and drop” capabilities and contextual menus that give the 
everyday user the ability to quickly design storage locations, 
import new sample types, create sample characteristics, print 
custom bar code labels and more. 

Compliance
Quality and compliance must be at the core of  any SSM 

product offering. In some cases, it is important that the product 
address stipulated requirements to meet applicable compli-
ance standards, such as ISO 9001 2000, 21CFR11, GxP, SOX 
and others. Again, usability is key. The system must quickly 
become part of  the fabric of  everyday operations; in other 
words, a user should be able to easily check samples in and out, 
automatically creating a strong audit trail and chain of  custody 
for samples. Reports should be easily produced in a variety of  
formats, with the ability to easily sort and select various char-
acteristics of  the samples.  

Cost
A good SSM solution will not require expensive invest-

ments in capital equipment, servers, database systems or new 
operating systems just to get started. Instead, it will use existing 
desktop systems. New technologies will allow SSM solutions to 

be provided on an on-demand basis, meaning that the software 
can be delivered as a service. The only cost for such a system is 
a simple monthly per-user subscription cost (and new users can 
be signed up as desired), dramatically reducing the amount of  
money required to implement a professional LIMS. 

Software-as-a-Service Solution
The challenge of  providing professional LIMS for labs of  

all sizes, in a cost-effective yet feature-rich solution, was met 
by Sciformatix Corporation earlier this year when it intro-
duced the SciLIMS Samples and Storage Management (SSM) 
solution. The solution uses the highly efficient Software-as-a-
Service delivery model, bringing low initial cost of  ownership, 
rapid deployment, low internal IT resource requirements and 
superior growth management. Bringing professional LIMS to 
segments of  the market that have been bypassed by traditional 
LIMS, the SciLIMS SSM solution can be implemented in a 
single day and starts delivering results immediately. 

Sciformatix solutions run on existing lab desktop systems 
and provide a familiar user interface that is extremely easy to 
use. Functionality is not sacrificed for cost and flexibility: the 
solutions provide compliant user authentication and authoriza-
tion, secure data communications and encryption, and a com-
plete history of  each operation and operator. Most important, 
labs can easily tailor the solution to their unique activities, 
requirements and workflows.

Conclusion
New approaches to software delivery are bringing real ben-

efits to labs of  all sizes as they struggle to keep up with a grow-
ing number of  samples and storage locations. By making use 
of  professional SSM solutions that are easy to implement and 
use, labs can achieve improved sample tracking, organization 
and reporting. And by utilizing the latest in secure, on-demand 
and user-tailorable software, labs will finally be able to enjoy 
LIMS when they want it, the way they want it. 

Thomas Kent, CEO, Sciformatix, can be reached at tkent@sciformatix.
com or 408-858-7257.

SciLIMS SSM provides a friendly user interface with extensive tailorability.

“New technologies will allow SSM solutions to 
be provided on an on-demand basis,  

meaning that the software can be  
delivered as a service.”



MY COMPANY MERGED WITH ANOTHER COMPANY AND WILL  
COMBINE ITS LABORATORY INFORMATICS… 

WITH MANY COMPANIES MERGING WITH OTHER  
COMPANIES AND/OR ACQUIRING LABORATORIES, MANY 
LABORATORIES FIND THEMSELVES DEALING WITH TRYING 
TO GET A VARIETY OF INFORMATICS SOLUTIONS TO WORK 
TOGETHER. AFTER THE MERGERS OR ACQUISITIONS ARE 
FINALIZED, THESE LABS ARE REQUIRED TO HARMONIZE 
AND SHARE SYSTEMS. HERE ARE EIGHT APPROACHES TO 
ACCOMPLISHING THIS SOMETIMES DAUNTING TASK, IN 
NO PARTICULAR ORDER:

1   Create workflows   
Each laboratory currently has its own workflow. Create an “as is” 
workflow for each laboratory, complete with details on where each 
informatics solution interfaces with the workflow. This approach allows 
you to see any overlap between systems. Others in your company may 
already be identifying overlaps as part of business process realign-
ment, so find out if you can get involved with or obtain input from 
those working on that realignment.
  

2  Gather Requirements 
Find out what your laboratories truly need by doing a Requirements 
Analysis. Depending on how different the laboratories are, how old their 
informatics solutions are, and what their current needs are, you may de-
termine that it is more practical to buy an entirely new set of informatics 
solutions than retrofit any of the systems currently being used. 

3   Compare Laboratory Informatics Software
If the systems currently in use are similar, compare them not only in 
terms of how they are used within the workflow, but also in terms of 
the available features of each software package. Keep in mind that the 
laboratory may be using only a fraction of the functionality available 
from its informatics software. Other desirable features, which are not 
currently being used, may be available in the software package. 

4   Harmonize Your Activities  
Wherever possible, harmonize. For example, it may be possible to 
move all the laboratories to a common chromatography system. Re-
view each area and type of software, both as a whole and individually, 
to determine where and whether harmonization is possible and useful. 
If harmonization of a particular area or software does not offer any 
advantages, then it is probably not worth spending time and money 
trying to make harmonization work. 

5   Get Buy-In  
While you cannot make everyone happy, people are more likely to 
cooperate in implementing change if they are involved with decision-
making about such projects. This is especially important when compa-
nies merge or are acquired. These circumstances offer an opportunity 
to define the stakeholders and to make sure everyone affected or 
needing to know is kept in the information loop.

6   Communicate At Appropriate Time Intervals 
To keep your people happy you must keep them updated on what is 
happening. Even when a project stalls, it is a good idea to let people 
know it is still alive but on hiatus. Keep in mind that while you’re think-
ing they don’t need to know or that you already told them the news, 
they’re making something up to fill the communication gap and they 
truly don’t realize what a fiction they’re creating—fictions that some-
times harm the project to a level greater than we might realize. So it’s 
better to make sure they have periodic and official communiqués.

7   Communicate Effectively  
People at different levels in the organization need different types of 
information. The CEO of the company may just want to know that a 
harmonization project is underway, while personnel who will use the 
agreed-upon solution may want details about how that solution will 
work compared to current practice. So, giving the same information to 
everyone is obviously not going to satisfy anyone. When people are 
given too much information that is unrelated to what they want and 
need, they often miss seeing what was intended for them and what 
they need to get their jobs done.

8   Don’t Become Overwhelmed 
Comparing and combining informatics systems can be large projects. 
As with any other large and complex job, this project is most readily 
accomplished if it is broken down into pieces and planned over an 
appropriate and adequate schedule.

Gloria Metrick is owner of  GeoMetrick Enterprises (www.
geometrick.com), which provides consulting services for Labora-
tory Informatics projects. She can be reached at 781-365-0180 or 
Gloria@GeoMetrick.com. 
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DON’T MISS OUT! 
Registration is now open for the premier 

microscopy meeting of the year! 
Scientists and technologists worldwide who use microscopes and microbeams

will gather in Richmond, Virginia, USA this July. Join your international
colleagues for symposia, tutorials, intensive workshops, short courses,
roundtables and vendor sessions on emerging topics in microscopy and

microanalysis.

Nanostructured Materials Green Product & Biological Imaging

Kidney Imaging Aberration Corrected EM

Biofilm Imaging Microscopy & Analysis in Forensics

Materials Characterization—for Responsible Energy Generation & Use

3 Dimensional Imaging in Bio & Materials Science: Bridging Nano & Micron
Scales

Located just off I 95, downtown Richmond is a day’s drive frommost cities on the
east coast, and only 2 hours fromWashington, DC.

One-day registrations available! 

REGISTER 
NOW!! 

VISIT US AT: 

http://mm2009.microscopy.org 
 

Online Registration, Tours, and        
Hotel Reservations 

http://mm2009.microscopy.org
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   The enthusiasm and excitement generated in a lab  
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SONNTEK – “STAY FOCUSED”

Still the Best Selection of
Research Lamps Anywhere!

2 0 1 - 2 3 6 - 9 3 0 0
w w w. s o n n t e k . c o m
s o n n t e k @ a o l . c o m

More than Sand and Sea.
Advanced Medical Technology.

C-Lab is the laboratory network for Cape Cod Healthcare
We service more than 350 physicians, 2 hospitals, and 7 nursing homes on Cape Cod.

�e laboratory system processes almost 2 million tests per year and greater than 
98% of theses tests are performed within our own system.

For more information about this opportunity please visit
www.capecodhealth.org or call Sarah O’Reilly at 508-862-7416.

irector of Lab Services 
ape d Hospital Lab Manager
-Lab Outreach Manager
istology Tech

Patient Service Tech
edical Lab Tech

www.capecodhealth.org

WE HAVE

EXCITING

OPPORTUNITIES

FOR:

http://www.labspacesolution.com
http://www.sonntek.com
http://www.capecodhealth.org


PARTING POINTS 
Takeaways from this month’s issue:
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Competitive Spirit, p.10
For a business such as a laboratory to be successful, management needs to provide employees with a sense of 
security and other intangibles that satisfy their subjective needs. They must also recognize that their organization is 
comprised of the following 4-quadrants:

Objective Domain – Me•	
Subjective Domain – Me•	
Objective Domain – Company•	
Subjective Domain – Company•	

Rebuilding High-Performance Work Teams, p. 16
Lab managers rebuilding high-performance work teams after staff reductions or other types of restructuring should 
focus on pragmatic, results-oriented steps targeting value creation, which include:

Developing profitable new products•	
Improving manufacturing processes•	
Providing high-quality technical service and customer support•	
Focusing  your team on short-term results and quick sales gains •	

Freeing Up Time for Science, p 40
Pharmaceutical and biotechnology companies are increasingly turning to multi-vendor asset management service 
providers to take control of equipment inventories, including:

A full audit•	
Categorizing and bar coding all equipment for easier tracking•	
A detailed review of existing contracts•	
Preventative maintenance plan designed to fit research schedules•	
Usage statistics •	

Biosecurity Regulations, p. 43
Biosafety in Microbiological and Biomedical Laboratories (BMBL), a CDC publication, is generally considered the 
standard for best biosafety practices. The fifth edition of BMBL, updated to include a new section on biosecurity, 
recommends the following lab practices and procedures:

Risk assessment •	
Management•	
Physical security •	
Personnel •	
Inventory •	
Accountability •	

Information security •	
Transport •	
Accident and injury response plans•	
Training •	
Re-evaluations•	

Managing Samples & Their Storage, p. 60
By making use of professional SSM (Samples and Storage Management) solutions that are easy to implement and 
use, labs can achieve improved sample tracking, organization and reporting. Below are the four top requirements 
for an automated SSM system if it is to be usable by small and large labs alike: 

Usability•	
Tailorability•	

Compliance•	
Cost •	

http://www.labmanager.com


BioPharma  
A U C T I O N S

American Laboratory Trading has been one of the 
industry leaders in High Quality Refurbished Lab 

Equipment for over a decade.  We pride ourselves on the 
fact that we have the benefit of years of experience in the 

used lab equipment market, coupled with a full staff of 
highly qualified industry service technicians. Along with a 

professional sales staff, this combination makes for a 
solid foundation of good customer service, great used lab 

equipment and guaranteed satisfaction.

From Agilent to Zymark (Caliper) and every letter in between. 
Need a GC, HPLC or Scintillation Counter? All in stock. 

Need a Vortexer, stirrer or shaker? We have hundreds in stock.

www.americanlaboratorytrading.com

Phone: (860) 449-0730
Toll-free: (866) 449-0720

Fax: (860) 449-0734

www.americanlaboratorytrading.com

Inc.

http://www.americanlaboratorytrading.com


Vibration Isolation Plasma Cleaning Vacuum Chambers

Laboratory Ovens

Vibration-Free Platform provides a portable 
isolation system wherever you need it.

Starting at $2,166

Vibration-Free Workstations come in many 
standard sizes and top materials.

Starting at $1,704

Plasma-Preen systems safely remove 
contaminants from delicate surfaces using 
microwave energy.

Starting at $5,290
Many standard sizes and materials.

Starting at $1,255

Dozens of models available. Large-capacity 
forced-air oven (shown) provides stable 
heating to 220°C.

Starting at $5,017

Vacuum Cleaners

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

$955

Pass-Throughs

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

Starting at $8,578

Laminar Flow Hoods

Modular Cleanrooms

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

Starting at $5,970

your specs!

antimicrobial surfaces for aseptic processing

BioSafe™ Aseptic Cleanroom

Convert any space into 
a clean, aseptic facility

Desiccators

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

Starting at $821

Garb & Parts Dispensers

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

Starting at $1,248

Three-bay acrylic wall-mount glove 
dispenser accommodates multiple 
glove sizes or materials.

Starting at $235 

Low-Cost Solutions for High-Tech Industries
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