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Next-Generation Laboratories

Victor J. Cardona, AIA

LEADERSHIP & STAFFING 

TECHNOLOGY & OPERATIONS 

BUSINESS & FINANCE 

“We’d like to say thank 
you to our subscribers and 
advertisers for making  
Lab Manager Magazine one 
of the fastest growing magazines 
serving the scientific research 
market.  We look forward to 
continue serving the industry 
with unique, timely and  
relevant editorial.  Thank You”

Correction: Please note 
that the Vacuubrand, Inc. 
phone number at the end of 
January’s “Productivity in a 
Vacuum” article on page 25 
should have been  
860-767-2562.

New open-plan labs are meeting the need for more customized lab settings, including 
the ability to modify bench setup and support areas as needs change and increase 
interaction among researchers - now seen as preconditions for scientific breakthroughs.
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myriad of advanced technologies is driving remarkable achievements in research facility design. 
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There are several ways to enhance listening effectiveness, especially when engaged in a 
complex or emotional exchange. A fundamental technique is active listening. CPRS provides 
an acronym to help transform less-than-attentive or self-centered listening into clear, concise 
and compassionate communication. 
Mark Gorkin

32 Integrated Service  
An integrated service delivery model pulls together the benefit of on-site, high-caliber re-
sources with the administrative and operational back-office efficiencies to manage services 
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Laboratory Dreaming
“The whole idea of  the dance-floor lab...is to support the institution 
with flexibility, adaptability and reduced costs over the long run.” So 
says Victor Cardona in this month’s feature story. Developed in the 
mid-90s to accommodate fluctuating medical school funding, recent 
enhancements to the open-plan design include “partial wet labs that can 
meet the space and HVAC needs of  a dry lab;” clustered PI offices to 
promote interdisciplinary collaboration; 2-sided “ghost corridors” that 
expand their capacity and area as a transition zone; and demand-control 
ventilation that cuts energy use while enhancing safety and indoor air 
quality. “Call it a hybrid lab or a next-gen research platform: By any 
other name it’s still a boon for scientific breakthroughs,” says Cardona.

For a glimpse of  three state-of-the-art research facilities outside 
the U.S., turn to page 36. All reflect the trend toward more flexible 
design, an emphasis on interdisciplinary research, greater energy ef-
ficiency and environmental sensitivity. Completely wireless facilities, 
closed-loop cooling systems, pneumatically-driven vacuum lines for 
chemistry labs and sensors that automatically turn off  lights when 
unoccupied are but a few of  their cutting-edge features. 

In this month’s Leadership & Staffing feature, John Borchardt recom-
mends a variety of  programs and in-house practices to improve the 
writing skills of  foreign-born staff  members. Strategies range from 
workshops, to off-site writing courses, to editorial consultants, to 
mentoring, to online tools.

On page 24 we introduce a new feature to the magazine called Science 
Matters. Each month Rich Pennock will offer up his insights into 
trends, challenges, opportunities in laboratory staffing. This month 
he shares some interesting statistics on the increasing number of  free 
agents in the workforce—“individuals freelancing with or without 
the support of  a staffing agency, including independent consultants, 
temporary and contract employees, and entrepreneurs and business 
owners with or without staff.”

Other highlights of  the issue include a case study on page 32 in which 
Boehringer Ingelheim Chemicals shares the benefits of  changing to an 
integrated service delivery (ISD) program that pulls together on-site 
resources with administrative and operational back-office efficiencies 
to manage services across all of  a lab’s systems. The article on page 44 
stresses the importance of  being able to demonstrate compliance to 
an auditor and available software that makes scheduling, tracking and 
documenting instrument and facilities maintenance simple. On page 
80, Jim Coogan describes how to design a two-state or two-position 
constant volume ventilation system to fit and support your lab safety 
programs. And for a snapshot of  the products, services and technolo-
gies you’ll be seeing at next month’s Pittcon, turn to page 62. 

Please make a note to stop by Lab Manager Magazine’s booth 1673 to 
say hello. I look forward to meeting you in Chicago.
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COVER STORY   

Necessity is the mother of  invention, and the 
open-plan laboratory is no exception.

The open-lab concept emerged in the mid-
1990s at schools of  medicine where funding levels 
fluctuated rapidly and hundreds of  principal 
investigators had to share facilities and equip-
ment. The challenges were so enormous that the 
walls literally came down: Research institutions 
embraced the flexibility of  labs with few walls 
and movable, modular furnishings. Big benefits 
followed: Done right, the open labs reduced costs, 
helped accommodate the churn and even boosted 
collaboration among PIs and their teams.

Today, open-plan labs are so common that in-
stitutions rarely bat an eye when faced with a new 
project. They know that closed research environ-
ments might not serve their needs long-term. The 
question they’re asking, however, is how to make 
open-plan labs better.

The secret of  success, unsurprisingly, is to look 
at where science is going today. First, research is 
far more interdisciplinary than it was a decade ago. 
For example, as more computer simulations drive 
success in such key areas as biomedical science, 
there’s an impetus to bring wet labs and dry labs 
closer together. For their part, researchers expect 
more customized lab settings, with the ability to 
modify their bench setup and support areas as 
needs change, sometimes on the fly. The increased 
interaction among researchers and the physical 
adaptability of  their workplace are now seen as 
preconditions for scientific breakthroughs.

Lab managers and administrators of  research 
facilities must weigh the end users’ preferences, 

such as more acoustical privacy and physical 
security, against the constant need to reassign 
space and staff. The answer, more often, is to build 
or renovate to create highly adaptable spaces that 
promote collaboration—at a reasonable cost and 
in a way that is as energy efficient and environ-
mentally responsible as possible.

Evolution of open-plan labs
It may sound like a tall order, but the open-

plan research floor has met these challenges 
adeptly and—in the views of  many experienced 
lab managers and designers—their potential has 
not yet been fully tapped. Many of  us envision a 
laboratory “dance floor” of  the future that allows 
constant change and adapts intelligently to the 
needs of  science. 

Some features of this best-practice lab include:
Convertible wet and dry labs•	

Clustered offices for PIs•	

More lab support space per research team•	

“Plug-and-play”  equipment zones•	

Adaptable, prefabricated casework systems•	

Fewer under-floor utilities (such as plumbing) and •	
more access overhead (for electrical, data, vacuum 
and air)

Improved energy efficiency•	

Sunnier, more transparent spaces with more places •	
to meet and collaborate

ADAPTING WORKSPACE TO SCIENCE 
by Victor J. Cardona, AIA, VP and director of lab planning, SmithGroup

NEXT-GENERATION 
LABORATORIES

http://www.labmanager.com
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Is this nothing but a PI’s fantasy lab? In fact, it’s the emerging reality, and 
not just at the biggest and wealthiest Ivy League schools. To see how the 
dance-floor lab better supports science and research, it helps to look at each 
component in detail.

The first challenge is creating open labs that can convert from dry to wet 
with little investment of  money or time. For example, today’s typical PI might 
have a team in which one of  four researchers is doing computer simulations 
and the rest are using wet bench areas. Locating the computational/bioin-

formatics work off  the lab floor might improve space utilization and reduce 
costly wet lab area, but the team will talk less—even if  they’re very close and 
separated only by a glass wall—limiting productivity and creativity. In the fu-
ture, look for novel “flex zones”: partial wet labs that can be modified to meet 
the space and HVAC needs of  the dry lab.

There are already several other ways to organize lab space better. Among 
the most critical is to build on the inherent openness and transparency of  the 
open lab to improve interdisciplinary researcher interaction, a goal outlined 
in NIH’s Roadmap for Medical Research. For example, while some architects have 

	Open labs at the Arizona Biomedical Collaborative Building 1 provide flexible  
 casework and benefit from controlled natural light and direct-indirect artificial  
 lighting. Credit: Bill Timmerman, courtesy of  SmithGroup

	Pfizer Corporation’s Building 20 West was designed with a flexible bench  
 configuration. Credit: William Schumann Photography, courtesy of  SmithGroup
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proposed decentralizing offices for PIs, today everyone 
agrees that clustered PI offices better promote interdisci-
plinary collaboration. 

Studies such as our SmithGroup Lab 2030 report show 
that the most vital interaction occurs within the open lab 
and at the bench, so it helps to co-locate research teams 
and provide for collaboration space as close to the action 
as possible. Most institutions prefer an open-plan lab 

“neighborhood” for as many as six PI teams, or between 
24 and 36 bench positions. Add to the mix tables or other 
informal meeting zones in the ghost corridor, and locate 
lunchrooms, lounges, and seating areas nearby as well as in 
corridors and stairs, where they will get the most use.
By the numbers

In addition to the wall-free lab, the research dance-floor 
concept succeeds by providing the right amount of  in-
frastructure and equipment where needs are most antici-

pated (see “Benchmarks for the Open-Lab Bench,” page 
16). One useful measure is the ratio of  labs to lab support 
space, which in today’s lab is historically held at about 1:1. 
Yet equipment needs are expanding for today’s sciences, 
and the open labs are becoming more generic while the 
support areas become increasingly specialized. Today, lab 
support space is typically divided up with about two-
thirds of  the area devoted to dedicated support—fume 
hoods, lineal equipment, microscopy—while the other 
third is set off  for shared support, split among a neigh-
borhood of  open labs. The key to making this work is 
flexibility.

An example of  this shifting balance is the ghost corri-
dor, which has traditionally been loaded on one side with 
sinks and equipment. Today, a number of  leading institu-
tions have built two-sided ghost corridors, expanding their 

capacity and area as a transition zone. Another way to 
enhance flexibility is to provide modular lab support areas 
with a plug-and-play “kit of  parts” for evolving use needs. 
A half-module, measuring approximately 10 feet by 12 
feet, might serve a dedicated function, such as tissue cul-
ture work, while others remain flexible for sharing among 
PIs, such as a 240-square-foot space for analytical instru-
mentation. Ideally, every other partition is a wet wall, so 
needed services are available throughout the lab support 
zone. The key is to strike a balance between customizing 
those spaces and minimizing initial and ongoing costs to 

Arizona Biomedical Collaborative offers spaces for interaction. 
 Credit: Bill Timmerman, courtesy of  SmithGroup

A “ghost corridor”  at the University of  Michigan Life Sciences 
 Institute loads sinks and equipment on a single side. Credit:  
 Justin Maconochie Photography, courtesy of  SmithGroup

The University of  Michigan’s Life Sciences Institute provides 
  researchers with dedicated lab support space—an “intensive lab 
  services”  zone. Credit: Justin Maconochie Photography, courtesy 
  of  SmithGroup

http://www.labmanager.com
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the owner as rooms change from one use to another.
Similarly, the bench is becoming simpler and more 

adaptable to change. Cup sinks have disappeared, and 
most of  the needed services—electrical and data cabling, 
vacuum and compressed air piping—drop down from the 

ceiling. In this way, the benches can be reconfigured with-
out calling in every construction trade to rip up the floor.

New kinds of  casework have emerged that take advan-
tage of  this planning approach. SmithGroup distinguishes 
between “adaptable systems,” which are generally floor-
mounted and fixed in place, from movable casework, 

such as floor-mounted workbench components on casters 
or wheels. The ultimate system, which we describe as 
“flexible casework,” includes both incrementally adjusted 
and movable components, usually with segregated utility 
distribution from the bench and base. For flexible systems, 
utilities are distributed utilizing overhead service carriers 
(vertical drops or horizontal carriers) or by means of  ceil-
ing connection points.

Flexible systems may cost more initially, but they can 
offer the ergonomic advantages of  adaptable casework and 
the ability to relocate the bench and storage case as with 
movable furnishings. The best thing about flexible systems, 

however, is that they make the “dance floor” even livelier: 
The furniture system can accommodate fast changes of  
location, configuration and services throughout the life 
cycle of  the laboratory. As NIH funding ebbs and flows, 
for example, the labs can adjust accordingly.

Energy, environment and human factors
One well-studied drawback of  the open lab is that, if  

not carefully designed, lab ventilation systems can make 
a science building an energy hog. NIH guidelines call for 
six air changes per hour (ACH), but by using demand-
control ventilation, savvy engineers can cut energy 
use while enhancing safety and indoor air quality. This 
integrated sensing-and-actuation technology safely varies 
ventilation rates in lab zones from 4 ACH to 16 ACH, 
based on continuous monitoring of  particulates, humidity, 
CO2 levels and the like. (A more novel approach is called 
“multiplexed sensing,” which routes air samples simul-
taneously to central sensors integrated with the building 
automation system. Web-based data collection and analy-
sis make the information easy for lab managers to find 
and use.) Being able to cut the air changes based on need 
means one can co-locate more people in the lab, making it 
even more energy efficient.

Of  course, energy efficiency is only one component of  
sustainability, a top-level goal for many research institu-
tions and universities. Fortunately, the dance-floor lab 
helps position these lab owners for more points toward the 
U.S. Green Building Council’s LEED ratings and other 
third-party certifications.

Whether or not recognition of  one’s environmental 
efforts is a top priority, the sustainability advantages of  
open-plan labs also tend to make people happier. More 
natural daylighting permeates these spaces, and if  90 

At Arizona Biomedical Collaborative Building 1, segregated  
 “ghost corridors”  provide space for floor-mounted equipment.  
 Credit: Bill Timmerman, courtesy of  SmithGroup

“Done right, the open labs reduced costs, helped 
accommodate the churn and even boosted  

collaboration among PIs and their teams.”

The Lawrence Berkeley National Laboratory Molecular  
 Foundry provides natural daylighting conditions for laboratories  
 in addition to transparency into labs from corridors. Credit:  
 Timothy Hursley, courtesy of  SmithGroup
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percent or more of  the occupied zones have daylight, a LEED credit may 
be earned. SmithGroup studies show that openness and transparency in the 
open work environment improve lab worker satisfaction, too, adding a sense 
of  camaraderie and giving many a view to the outdoors. We are also using 
emerging building systems such as under-floor HVAC and chilled beams in 
some leading-edge projects. Imported from Europe, chilled beams combine 
radiant cooling with conventional overhead ventilation, ideal for spot ap-

plications in equipment alcoves and lineal equipment rooms.
Another European trend that may inform U.S. projects over the next sev-

eral years is the move toward more prefabricated open-lab systems, includ-
ing integrated service ceilings and factory-assembled furniture. The ceiling 
and bench frames are prebuilt and fitted with as much of  the equipment, 
electrical and piping runs, finishes and fixtures as can be accomplished 
prior to shipping. In this way, labs are built mostly in the factory rather than 

	At the IGC/TGEN headquarters in Phoenix, SmithGroup designed open lab  
 modules to allow natural daylighting, which floods in from floor-to-ceiling  
 windows. Credit: Bill Timmerman, courtesy of  SmithGroup

“Many of us envision a laboratory ‘dance floor’ of the fu-
ture that allows constant change and adapts  

intelligently to the needs of science.” 
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on the job site, reducing waste and project duration while improving quality 
control. In the open lab, this works especially well and might push contrac-
tors and suppliers to adopt this new method. Lab support areas, on the 

other hand, will likely remain more customized on-site. 

Cost, quality and scientific discovery
Regardless of  the methods and means, the big question lab owners ask 

is, “Are open labs cheaper than closed labs?” SmithGroup’s experience over 
the last decade shows that the answer is a definitive yes. Open labs might 
look a bit different: They are airy, they buzz with activity, and some of  the 
bench systems and other furniture may look simpler because they’re made 
to accommodate more kinds of  end users.

The whole idea of  the dance-floor lab, paired with dedicated lab support 
spaces and often designed to include flex zones, is to support the institution 
with flexibility, adaptability and reduced costs over the long run. Call it a 
hybrid lab or a next-gen research platform: By any other name it’s still a 
boon for scientific breakthroughs.

	UCSF Genentech Hall collaboration spaces allow opportunity for informal  
 interaction. Credit: Timothy Hursley, courtesy of  SmithGroup

“Studies show that openness and transparency in the open 
work environment improve lab worker satisfaction…adding a 

sense of camaraderie and giving many a view to the outdoors.”
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The biggest advantage of  the dance-floor lab is how it supports the 
cultural and professional trends driving the best research teams. Getting PIs 
and staffers to be more communicative and responsive is a priority, a goal 
that’s not improved by walls, whether metaphorical or real. Perhaps that’s 
why the open lab has opened new doors for science across the country.

Benchmarks for the open-lab bench
Open-plan labs demand attention to space standards to ensure function-

ality and relevance for real-world needs, such as NIH funding criteria. A 
few examples:

Bench positions. SmithGroup typically assigns about 12 equivalent 
linear feet (ELF) of  lab bench or floor space per individual bench position 
in the lab, of  which 6 linear feet is usually a dedicated bench, and the rest is 
allocated as write-up desks, sinks, shared bench and floor equipment space 
in the open lab.

Desk location. The location of  lab desks has been revisited as well. 
Today’s preference is for locating the post-doctorate desks outside the lab, 
near PI offices. For the most part, SmithGroup still locates undergraduate 
and graduate student desks within the open-plan lab area, allocating ap-
proximately 4 additional ELF of  work surface per bench position.

Lab services. The open-plan lab has become more generic: Cup sinks 
and natural gas distribution have almost disappeared from these spaces. In 
our projects we usually provide electrical power, data, compressed air and 
vacuum—all utilities that can be routed from the ceiling cavity. To reduce 
cost, we limit pipe runs by placing sinks in the ghost corridors, adjacent to 
the lab support rooms that require wet plumbing services.

Lab support spaces. With the decreased utilization of  high-level ra-
dioisotopes and the impending use of  digitized images, shared lab support 
spaces have started to shrink. But increasing equipment utilization has led 
SmithGroup to plan most state-of-the-art biomedical research labs with as 
much open-plan lab as the dedicated and shared lab support areas, with a 
space ratio of  1.0:1.0 of  open lab-to-lab support space.

While no two projects are exactly the same, reviewing these standards 
for application to a new or renovated research facility helps put needs into 
perspective. It also helps ensure that costs will be in line with needs and 
that the facility will be flexible enough to last for decades of  service. 

Victor J. Cardona, AIA, is a VP and director of  lab planning at SmithGroup  
(www.smithgroup.com), an 800-person architecture, engineering, interiors and planning 
firm with 10 offices across the U.S. SmithGroup specializes in the science and technology, 
healthcare, learning and workplace markets. Cardona can be reached directly at  
313-442-8459 or via email at victor.cardona@smithgroup.com

http://gfschemicals.com/request
www.labmanager.com
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There are several ways to enhance listening effec-
tiveness, especially when engaged in a complex or 
emotional exchange. A fundamental technique is 
active listening. CPRS provides an acronym to help 
transform less-than-attentive or self-centered listen-
ing into clear, concise and compassionate commu-
nication. If  you are ready to revive a give-and-take 
relationship with members of  your laboratory staff  
and are interested in becoming an assertive and em-
pathetic communicator, below are the fundamental 
principles and guidelines of  active listening.

C – Concern and Clarification Concern
The best way to start an engaging conversation is to 

give the other person undivided verbal and nonverbal 
attention. A relaxed yet alert posture, eye contact, 
modulated voice tone, etc., are essential for effective 
listening. (Naturally, as the communication begins to 
flow, there is more room for a wider array of  facial 
expressions, bodily gestures and shared laughter.) 
As much as possible, the active communicational 
receiver wants not just to get the sender’s message, 
but to better understand the person and his or her 
situational context. Asking questions that give the 
other party a chance to speak his or her mind (and if  
desired, to also speak from the heart) defines “con-
cern.” Yet showing empathy doesn’t mean there is not 
room for difference. As I like to say, “Acknowledge-
ment does not necessarily mean agreement.” That 
is, a communicator can listen both attentively and 
respectfully and, after taking in the message, share his 
or her differing and even troubled perspective.

Clarification  
Clarification involves asking the other party to pro-

vide more information, elaborate upon a statement 
or answer specific questions. A clarification attempt is 

not an inquisitorial “Why did you do that?” It is more 
a recognition that something is not clear. Perhaps the 
listener has some confusion and desires more infor-
mation, again, for better understanding. And clari-
fication should not be the springboard to a harsh or 
blaming “you” message and/or a dismissive judgment, 
e.g., “You are wrong” or “You don’t really believe that, 
do you?” A much better response is “I disagree,” “I see 
it differently” or “My data says otherwise.”

P – Paraphrase and Pause
Paraphrase

Paraphrasing involves repeating the other person’s 
message in his or her words or in your own distilla-
tion to affirm that the message sent is the message 
received. Sometimes, especially if  you have conveyed 
a significant amount of  information or complex 
instructions, it is wise to say, “I know I just said a lot. 
Would you paraphrase back what you heard?” Again, 
the motive is not to catch the other person, but to 
have both parties on the same page.

Pause
In a “T ’n T” (time- and task-driven) world, 

communicators often feel they have to cram in the 
information, as time is limited. Providing people 
with a lengthy, seemingly endless laundry list almost 
assures that key issues and ideas will be lost in the 
verbiage. Learning to pause and segment or chunk 
your message helps the receiver catch the gist without 
fumbling the ideas, intentions or implications. (The 
communicational analogy might be writing concisely, 
using short and to-the-point paragraphs.) Momentary 
breaks from the back-and-forth also allow the parties 
to ponder and posit new possibilities. Now active 
listening can morph into creative listening.

ACTIVE 
LISTENING
TECHNIQUES FOR CHANGING SELF-CENTERED LISTENING INTO COMPASSIONATE 
COMMUNICATION by Mark Gorkin

“Learning to 
pause and  
segment or 
chunk your  
message helps 
the receiver 
catch the gist 
without fum-
bling the 
ideas.”

http://www.labmanager.com
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R – React vs. Respond and Reflect Feelings
React vs. Respond  

Reactive listening usually occurs when you feel threatened 
or angry and then immediately engage in a counterargu-
ment (covert or verbalized). Unbiased or flexible listening has 
ended. Upon sensing an opening—for example, a perceived 
inconsistency or irrationality in the message—you reject or 
talk over the message and basically dismiss the messenger. 
Or sometimes you end a contentious listening process with 
a quick and reactive retreat: “You’ve hurt me” or “You made 
me upset,” and then the receiver vacates the communicational 
field and avoids an honest exchange. (Clearly, if  one party is 
being abusive and does not feel safe to voice his or her posi-
tion, then retreating is a wise strategy.) In contrast, a response 
often blends both head and heart and involves the use of  
an “I” message: “I’m concerned about what I’m hearing” or 
“I sense there is a problem. Is my assessment on target?” An 
“I”-message response is the opposite of  a wildly emotional 
or knee-jerk reaction; it takes personal responsibility for both 
receiving and giving feedback. Shifting from blaming “you” 
messages to assertive and empathic “I” messages transforms a 
defensive reaction into a reasoned response. So, “count to ten 
and check within.”

Reflect Feelings
To reflect someone’s feelings means to lightly or kindly ask 

about or acknowledge overt or underlying feelings that are at-
tached to the other party’s communication. A tentative or tactful 
approach is often best: “I know you are on board, still it sounds 
like you may have some frustration with the decision. Care to 
discuss it?” Sometimes you may not know what the other person 
is feeling. Instead of  trying to guess or saying “Gee, you must 
be angry,” if  you want to comment, better to say, “When I’ve 
been in a similar situation, I found myself  becoming…” And 
then pause; give the other person time to respond or not. Also, 
especially regarding the emotional component of  messages, 
both listening and looking for verbal and nonverbal cues—voice 
tone and volume as well as facial and other bodily gestures, 
for example, lowered head and eyes or arms crossed over the 
chest—will facilitate more accurate reflection or discretion.

S – Strategize and Summarize
Strategize

Strategic listening takes active listening to a next level. The 
goal is more than awareness and empathy. Now you want 
to invite the other person to engage in a mutual problem-
solving dance. In addition to common and disparate as well as 
structured and spontaneous ideas, emotions and objectives are 
shared freely, akin to brainstorming. Though in this strate-
gic interplay, questioning for understanding and triggering 
imaginative possibilities is encouraged. The purpose of  such 
strategic back-and-forth is synergy—a sharing-listening-shar-
ing dialogic loop yielding an expanded understanding: The 
consciousness whole is greater than the sum of  the communi-
cational parts.

Summarize
Finally, you are ready to review and pull together such 

problem-solving elements as mutual agreements, outstanding 
differences—factual as well as emotional—broad strategies 
and action plans to be executed (including the parties respon-
sible for implementation), time frames, ongoing monitoring 
or interim reports, and follow-up procedures. And depending 
on the communicational context, a written summary is often 
advisable.

Mark Gorkin, MSW, LICSW, “The Stress Doc”™, is a licensed 
clinical social worker, a keynote speaker and “motivational humorist.”  
He can be reached at stressdoc@aol.com or 301-946-0865.

Here is a succinct summary of the “Keys to Active  
or CPRS Listening”:
Concern – verbal and nonverbal attention, empathy and acknowledgment with 
room for difference

Clarification – clear up confusion and foster greater understanding without 
passing premature judgment

Paraphrase – two-way repeating or distilling of the message so that the 
message sent is the message received

Pause – take time to chunk your message, allowing the other person to get 
the gist and ponder possibilities

React vs. Respond – “count to ten, check within” to respond with assertive 
“I”s, not blaming “You”s

Reflect Feelings – tactful questioning or sharing acknowledges self/other 
and invites emotional reflection

Strategize – generate mutual listening-sharing loop for both idea generation 
and insightful imagination

Summarize – review and record agreements, unresolved differences and 
future problem-solving steps

“Listening and looking for verbal and  
nonverbal cues will facilitate more accurate 

reflection or discretion.”
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Today’s laboratory workforce includes an increasing number 
of  scientists, engineers and technicians for whom English 
is a second language. Writing in a second language poses 
challenges for them. Poor written communication skills can 
slow career advancement, whether foreign-born profession-
als remain in a laboratory track or move into management or 
operations. How can laboratory managers help these profes-
sionals improve their written communication skills? Several 
approaches can be applied effectively. Using some of  them in 
combination is even more effective. The suggested techniques 
discussed below apply to all staff  members.

Effective solutions begin with recog-
nizing the problem. Ideally, this is done 
before young scientists leave the aca-
demic environment. University research 
advisors should determine the writing 
skills of  their graduate students and post-
docs by asking them to write monthly 
research reports. If  serious deficiencies 
exist, advisors should recommend that 
their students take technical writing and 
journalism courses. Journalism courses 
are useful because industrial research-
ers don’t communicate only with other 
researchers in their field. They also have 
to communicate with business managers and personnel work-
ing in sales, marketing and manufacturing functions. They 
may have to communicate with customers as well. Journalism 
courses can help them do this.

Not only will taking these courses help graduate students 
and post-docs write clearly when they begin their industrial 
careers, it will enable them to write more effective résumés, 
cover letters and other documents when job hunting.

However, many foreign-born scientists and engineers begin 
their industrial research careers without participating in sys-
tematic efforts to improve their writing skills. Lab managers 
can use several strategies to help staff  members in this regard.

 

Technical writing workshops
The first step is often to hire consultants to present techni-

cal writing workshops. These workshops are most effective 
when customized for researchers for whom English is a 
second language. If  consultants are familiar with the particu-
lar challenges that foreign-born laboratory personnel face in 
writing reports, they will be more effective in helping them. 
Some of  these challenges are summarized in the sidebar. Ide-
ally, presenters will customize the workshops to the commu-
nications needs of  the particular laboratory that hires them.

Workshops must be conducted in a diplomatic way to be 
considerate of  the feelings of  these 
highly intelligent researchers. Most of  
them are used to being the best; it’s often 
difficult for them to accept that they have 
a major job-related problem.

Including before-and-after examples 
of  effective editing to improve clarity is 
very useful. So is presenting workshop 
participants with editing exercises. Ide-
ally, these before-and-after examples 
would be sentences or paragraphs that 
appear in their laboratory reports. 
However, using examples from existing 

reports could embarrass the workshop participants who wrote 
them. To generate original examples, the workshop presenter 
needs some familiarity with the participants’ technical fields. 
To do this and deal with other technical writing issues, work-
shop presenters should be experienced researchers as well as 
excellent writers, or they should team teach with someone 
who is. For example, chemist and book author Lisa Balbes 
team teaches with an English teacher in presenting writing 
workshops for industrial scientists and engineers.

Given the value of  staff  members’ time, writing workshops 
must be kept brief. Because of  the relatively short duration 
of  these workshops (mine are half-day or one-day workshops) 
the most they can do realistically is sensitize laboratory per-
sonnel to their communications problems and introduce them 
to methods for improving their writing skills. Effective

WRITING IN A  
SECOND LANGUAGE
IMPROVING THE WRITING SKILLS OF FOREIGN-BORN LAB PERSONNEL by John K. Borchardt

“Many foreign-born scien-
tists and engineers begin 
their industrial research  
careers without participat-
ing in systematic efforts  
to improve their  
writing skills.”
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 follow-up is needed to help foreign-born lab professionals 
improve their English language writing skills.

Workshop presenters also need to remind researchers, 
whatever their original languages, to follow certain basic prin-
ciples in preparing reports and other documents:

Know your readers. Your readership determines the technical depth •	
and amount of  technical detail that needs to be provided. Researchers, 
customers, and sales, marketing and manufacturing personnel who of-
ten read laboratory reports all have different information requirements.

Outlining the document before beginning to write can improve focus, •	
reduce repetition and better enable writers to focus on the needs of  
their readers.

Understand the editing process. Writers need to edit for focus to avoid •	
submitting excessively long reports. Then they need to edit for clarity, 
often a challenge for writers for whom English is not their native 
tongue. Finally, they need to edit for technical correctness.

Laboratory managers could fund researchers’ tuitions to 
take technical writing or journalism courses. However, these 
courses may be less effective than desired because they aren’t 
customized to the needs of  the industrial laboratory work-
place. They should be used in conjunction with workshops 
designed to focus on the communications skills required in 
the foreign-born professionals’ laboratory environments and 
job assignments.

Workshop follow-up
Laboratory managers can hire the workshop presenter or 

another consultant to edit their staff  members’ reports for 
clarity. The individual need not be a specialist in the technol-
ogy field of  the reports being edited, but should have enough 
of  a technical background to understand the basics of  the 
subject area. The consultant should also have an understand-
ing of  the different types of  people who will read the finished 
documents and their basic information needs.

If  the editor explains what has been changed and why, 
then the laboratory staff  members will gradually learn how 
to edit their own reports. Speaking from experience, as time 
passes the editor needs to do less and less as staff  members 

gradually learn how to eliminate or correct their own writing 
problems and eventually decide to “fly solo.”

This clarity editing can be quite cost-effective. Some 
laboratory managers have found that having to edit both for 
clarity and technical correctness can be very time-consuming 
and tiresome as they try to decipher what staff  members are 
trying to communicate. Having someone else edit for clarity 
can make their own reviews of  reports for technical cor-
rectness much easier and faster. Laboratory managers have 
reported to this author that they have reduced the time they 
spend editing laboratory reports by as much as 80 percent.

Editors need to be considerate of  report writers’ feelings 
and diplomatic in making suggestions for improvement. This 
means evaluating the reports, not the writers. Editors should 
focus on what the writers should do rather than what they 
shouldn’t, and be honest but not overly critical. On the other 
hand, they should not be overly permissive about prob-
lems such as poor organization, unclear explanations, poor 
sentence structure and poor grammar. Editors should help 
writers stay motivated and nourish self-esteem.

Editing alternatives
An alternative to hiring a consultant to present a workshop 

and then work with laboratory staff  members to improve 
their writing skills is to hire laboratory retirees or technical 
writers to edit reports. Retirees’ familiarity with the work-
place environment and its communications requirements 
can be a great advantage. However, without coaching, simply 
editing reports can be a “Band-Aid” approach that, while pro-
ducing clearer reports, does relatively little to improve staff  
members’ writing skills.

To improve these skills, coaching is needed. In addition to 
being excellent writers, coaches have to be diplomatic in their 
dealings with laboratory staff  members. Editors often need a 
technical background to understand the report objectives and 
the information needs of  report readers. Lab managers are 
often too busy to serve as writing coaches themselves.

Assigning a “writing mentor” to foreign-born staff  mem-
bers when they are hired can give them a fast start in improv-
ing their writing skills. Laboratory managers can often iden-

 “Laboratory managers can hire the workshop 
presenter or another consultant to edit their 

staff members’ reports for clarity.”

“Laboratory managers should understand 
the communications challenges faced by their 

foreign-born laboratory staff members.”

http://www.labmanager.com
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tify new employees who will benefit most from this type of  
coaching by reviewing their résumés, cover letters and other 
job-hunting communications. Writing mentors can be “all-
purpose” advisors to new employees during the on-boarding 
process. Generally, senior laboratory personnel who are both 
accomplished researchers and excellent writers are the most 
effective writing mentors. However, some may be too busy 
to spend much time coaching or may be reluctant to take the 
time away from their own research.

Using computer aids to improve writing
Workshop presenters or writing mentors can also coach 

laboratory personnel on the use and limitations of  word 
processor grammar and spelling checkers. Writers can modify 
the spelling/grammar checker in Microsoft Word to report 
the percentage of  passive sentences, the Flesch Reading Ease 
score and the Flesch-Kincaid Grade Level score. By doing 
this paragraph by paragraph, writers can identify sentences 
that are excessively long, may need to be converted to the ac-
tive voice, or contain phrases that either need to be eliminated 
or expressed in a separate sentence.

The Gunning Fog Index is one of  the best-known methods 
for analyzing writing clarity. It measures the level of  reading 
difficulty of  any document. The Fox Index equals 0.4 X (aver-

age number of  words per sentence + percentage of  words of  
three syllables or more).

There is a Web site, www.online-utility.org/english/read-
ability_test_and_improve.jsp, containing a free Fog Index cal-
culator. One can enter text from a word processing document. 
Unlike the grammar checker in Microsoft Word, this program 
provides advice on improving the clarity of  excessively long 
sentences and solving other grammatical problems in the 
document. Micro Power & Light Co. sells two programs: 
Readability Calculations (http://www.readabilityformulas.
com/readability-calculations.php) and Readability PLUS 
(http://www.readabilityformulas.com/readability-plus.php) 
that calculate the Fog Index. Readability PLUS also offers tips 
on style, such as noting when a word is used very frequently.

Laboratory managers should understand the communica-
tions challenges faced by their foreign-born laboratory staff  
members. Improving their written communication skills will 
make researchers more effective in communicating with those 
outside the laboratory and thus more productive.

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

Excessively long sentences often are confusing and their meaning difficult to decipher. Many foreign-born professionals 
frequently use these sentences, perhaps because, when writing in English, they tend to write word by word rather than 
phrase by phrase or sentence by sentence. Editors need to break overly long sentences into shorter ones. Another alterna-
tive is [to use] bullet statements.

Overuse of the passive voice is common in research papers. Graduate students and post-docs become accustomed to this 
mode of writing as a result of their extensive reading and often transfer this habit to their industrial report writing. Research-
ers knowledgeable in the technology discussed can understand the meaning. However, other readers may be confused 
because passive-voice sentences are longer and often more convoluted than active-voice sentences presenting the same 
information.

Incorrect use of words due to limited vocabulary is also common. This can be remedied by experience and by checking the 
meanings of unfamiliar words. The availability of online dictionaries makes it easy to check the meanings of words while 
writing or reviewing a report.

Excessive word repetition is another common problem. Should the report writer notice this while writing or editing a report, 
consulting an online thesaurus to find a synonym is easy and convenient.

LEADERSHIP & STAFFING

COMMON WRITTEN COMMUNICATION  
CHALLENGES & THEIR CURES By John K. Borchardt
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SCIENCE MATTERS  
LATEST TRENDS SHAPING THE SCIENTIFIC WORKFORCE

H
uman capital is one of  the 
keys to success in any in-
dustry. It is especially im-
portant to scientific indus-

tries such as pharmaceutical, where 
knowledge is the name of  the game. 
It continues to be an important focus 
for pharmaceutical and biotechnol-
ogy companies seeking to develop 
strategies to attract, develop and re-
tain top talent.

In today’s tough economic environ-
ment, more and more professionals 
are discovering the benefits of  self-
employment. According to a recent 
survey conducted by Kelly Services, 
Inc., slightly more than one-quarter 
of  the U.S. working population is 
self-employed, a trend fueled by the 
current economy.

The web survey, representing all four 
generations in the workforce—Silent 
Group, Baby Boomers, Generation X 
and Generation Y—showed that 26 
percent classify themselves as free-
lance professionals or “free agents”, 
up from 19 percent in 2006. The term 
“free agent” comprises individuals 
freelancing with or without the sup-
port of  a staffing agency, including 
independent consultants, temporary 
and contract employees, and entre-
preneurs and business owners with 
or without staff.

Free agents are often essential to a 
functioning business during tough 

economic times because of  the flexi-
bility they provide employers as more 
work becomes project based.

Just who are these free agents? They 
are the fastest growing and likely the 
largest group of  workers in America, 
with rapid international growth, as 
well. According to the survey, more 
than one-quarter of  traditional em-
ployees are likely to consider work-
ing as free agents in the future.  

So why do individuals work as 
free agents?

First, free agents define success in a 
different way than traditional work-
ers. To them, it’s not about making it 
to the top of  the company’s hierarchy. 
It’s more about doing well in their 

profession, acquiring more experi-
ence, improving their skills and being 
the best at what they do.

Second, free agents need to fit their 
work into their lifestyle, not their 
lifestyle into their work.

And third, free agents have a high de-
gree of  self-confidence in their em-
ployability and skills.

Free agents have three main attitudes 
in common: The way they define suc-
cess; their commitment to fitting their 
work into their lifestyle; and their au-
tonomous belief  in themselves and 
their ability. To be a free agent, gener-
ally speaking, one must have all three 
of  these characteristics.

The increase of  free agents is driven 
by several workplace trends. These 
trends include shortened job-life cy-
cles, the increase of  project work, the 
acceptance of  the new work style, and 
the emergence of  new technology.

A job cycle is how long a job will have 
a purpose, so that it merits a salary 
and justifies hiring a person. In to-
day’s workforce, many people are in 
jobs that did not exist, in locations 
that did not exist, supporting prod-
ucts or programs that didn’t exist as 
little as five years ago. Job-life cycles 
have shortened dramatically in the 
last decade. Many people are rou-
tinely changing jobs more frequently 

“MORE THAN 
ONE-QUARTER 
OF TRADITIONAL 
EMPLOYEES  
ARE LIKELY TO  
CONSIDER 
WORKING AS 
FREE AGENTS IN 
THE FUTURE.”

FREE AGENTS  
ON THE MOVE
BY RICH PENNOCK  
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than they used to—perhaps 14 or 15 
times in the course of  a career.  Much 
of  this movement is triggered by the 
shortened job-life cycles.

The second trend driving the in-
crease of  free agency is the rise of  
project work—work that has a fixed 
beginning and a fixed end, without an 
expectation that the position will be-
come permanent.

The third trend is society’s acceptance 
of  the new work style.  Research on 
various demographic groups, includ-
ing those college-aged, indicates that, 
free agent or not, a long-term com-
mitment to a particular company is 
no longer trendy or cool, and may not 
even be desirable.

It’s not just college kids who’ve ad-
opted these attitudes. It’s the Silent 
Group, employees between the ages 
of  68 to 75, who have been there, 
done that, and aren’t going back. 
They’ve seen firsthand the myth of  
“lifetime employment” and so many 
of  them have chosen to join the free-
agent workforce. In fact, the oldest 
respondents to Kelly’s survey, the 
Silent Generation, included signifi-
cantly more freelancers than younger 
generations (38 percent compared 
with 26 percent overall).

In summary, three of  the most im-
portant factors in the increased free 
agent workforce are the shortening 

of  job-life cycles, the rise of  project 
work, and the acceptance of  the new 
work style—all of  which are enabled 
by new technology.

As managers, when you think about 
managing a blended workforce, think 
in terms of  people constantly mov-
ing in and out of  your company. And 
whether they’re employed by you or 
working on your behalf, they should 
be considered a truly important asset 
of  the organization.

Rich Pennock is vice president of  Kelly 
Scientific Resources, a leader in scientific 
staffing solutions. For more information, 
visit www.kellyscientific.com.
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Do you find yourself  increasingly answering yes 
to the question “Do you know this person?” even 
though you have never met him or her face-to-face?

In the Laboratory Information Management 
System/Laboratory Informatics (LIMS/LI) com-
munity, since we are geographically spread out, 
it is not uncommon for us to know each other 
only through discussion groups, e-mail, and other 
means of  communication that require no face-
to-face contact. Other consultants I know from 
unrelated industries are often shocked at the way 
I do business with people I’ve never met in per-
son. But it seems the rest of  the world is starting 
to catch up with us, and this is made possible by 
sites that make online networking and informa-
tion sharing easier.

First, I want to point out that nothing takes the 
place of  personal contact. Consider, though, that 
the right online site becomes just one more place 
to accomplish what we need to accomplish. Thus, 
we continue to see more sites and tools for online 
collaboration and networking and, increasingly, 
those specifically directed at areas such as LIMS/
LI and various scientific areas. This article should 
give you enough of  an overview that you will 
have an idea how to find a site or tool that specifi-
cally meets your needs. The examples I use are 
meant to give you a general overview, although 
actual sites and tools range from the varied to the 
highly specific.

Discussion boards
Discussion boards might be the oldest tools 

around for getting people together online. With 
these sites, one member posts a topic to which other 
members can respond. Some discussion boards are 
fairly unstructured, where anyone can post anything 
at any time, while other discussion boards funnel all 
submissions through a moderator who must approve 
them before they go out to the members.

Even though their main purpose is to discuss 
various issues, discussion boards are a way to 
meet and network with people within an area 
of  interest as well as a way to look for jobs and 
employees, collaborate on various topics, or find 
people to collaborate with off-line.

Despite their age, discussion boards have not 
become obsolete and new ones appear to be cre-
ated fairly regularly. Additionally, some of  the 
other sites mentioned in this article are adding 
discussion boards to their tool kit of  features.

Countless discussion boards exist in the world 
on a variety of  topics. A few examples include:

LIMS/Lab Informatics: http://groups.google.com/group/lims-lab-inf•	
Drug dissolution: http://www.dissolution.com/•	
Laboratory robotics: http://tech.groups.yahoo.com/group/lrig-discussion/•	

Somewhere, there is probably a discussion 
board on whatever topic you would like to dis-
cuss as well.

Blogs
Blogs, or “web logs,” can be another way to col-

laborate on various topics, where people initially 
post their thoughts and others respond with their 
ideas. When we talk about “blogging,” we mean 
either creating and posting to our own blog or 
responding to someone else’s. Like discussion 
boards, blogs exist on a wide variety of  topics. 
For example:

 
LIMS and LI issues specific to Italy: http://www.arealims.it/•	
All things relating to science: http://www.scientificblogging.com/•	

Unlike a discussion board, a blog usually con-
sists of  postings by a single person or company 
and responses from everyone else. Each has a 
different purpose, which is why both are popular 
tools in their own right. Many news sites are now 

LIFE ONLINE
COMMUNITIES OF SHARED INTERESTS CONNECT TO ACHIEVE RESEARCH, 
SOCIAL, AND BUSINESS GOALS By Gloria Metrick

“We continue  
to see more sites 
and tools  
for online  
collaboration 
and networking 
and, increasingly, 
those specifically 
directed at  
scientific areas.”
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allowing readers to blog about the articles. For example, 
Science Centric (http://www.sciencecentric.com/) posts 
its articles in a blog so that readers can comment on what 
they have read. This can be considered an act of  collabo-
ration, depending on the article and its purpose.

Wikis
Wikis are a way to collaboratively create content. 

Everyone reading this article has probably heard of  
Wikipedia (http://www.wikipedia.org/) which, by the 
way, does include an entry on LIMS. Also, there is a wiki 
just for LIMS in Google (http://sites.google.com/a/
perceptivity.us/lims-wiki/). Wikis can be set up to be 
“self-healing,” which means that when participants 
see an error they can correct it. Thus, the amount and 
overall correctness of  the information in a wiki can be 
incredible. A wiki such as Wikipedia tends to be highly 
self-correcting because of  the sheer volume of  people 
using it, although some of  the topics of  lesser interest 
retain errors for a significant amount of  time.

However, there are some wikis where this ability 
is purposely limited. Some wikis are set up to allow 
only certain people to update—and in some cases to 
read—content, and there are many options available for 
reading, writing, and approving the content. Examples 
of  the more controlled type of  wiki would be the ones 
that many companies are now setting up for their own 
internal use. One use for a corporate wiki is to keep 
SOPs (standard operating procedures) and other docu-
ments up-to-date and easily accessible. Even though the 
volume of  people using these wikis is relatively small 
compared to those using Wikipedia, the content is still 
likely to be correct, as a corporate wiki of  SOPs will still 
require formalized review of  its content.

Growth of the online world
With all the discussion boards, blogs, and wikis that 

might be available to you, you might be wondering 
whether there is sufficient interest in these online com-
munities to make the sites worth investing time in. After 

all, if  few people participate, it limits the networking 
and collaboration opportunities, which is certainly a 
factor to consider before joining any of  these communi-
ties. But consider this: There has been incredible growth 
in the online social networking world. One article from 
August 2006 claims that there had been a growth in 
online communities of  109 percent since January 2004.1 
A recent article claims that “76 percent of  all broadband 
users actively contribute to social media sites.”2 Before 
you think that these numbers might not relate to the 
professional sites, yet another recent article points to the 
rising success of  the professional sites as opposed to the 
original purely social sites.3

While these numbers might or might not be entirely 
meaningful, there are more online sites today than were 
available ten years ago. As we see more sites developing 
for professional use, we also see more sites with extreme-
ly specific purposes—more sites that relate to LIMS/LI 
and to the sciences, for example.

Online social networking
Even so, maybe you are wondering why online social 

networks are growing and why anyone would bother 
using an online site as opposed to networking in person. 
As I often say to people in my LinkedIn® online network, 
we do it “to find jobs, employees, projects, and consul-
tants, and to share information.” We all need to do some 
of  these things, and we do not always have the luxury of  
meeting enough people in person to satisfy these needs. 
Although we refer to this as “social networking,” we are 
doing much more than that now, as we are increasingly 
doing professional networking. Although these sites 
initially appear to merely provide networking, many of  
them also provide ways to collaborate by including tools 
such as discussion groups.

With the plethora of  sites to choose from, consider 
each site’s variety of  features. Some include discussion 
groups, ways to share articles and images, and many 
other options. Others don’t claim much in the way of  
features and tools but just happen to appeal to the right 
collection of  people, which makes them worthwhile for 
whatever interest group they focus on. Even the sites we 
think of  as purely social sites are being used to some 
extent for business purposes. As such, these sites are a 
major source for online networking and often include 
tools that encourage online collaboration as well.

Many of  these sites allow members to create or 
request the creation of  subgroups. Thus, if  you cannot 

“Despite their age, discussion boards are not 
obsolete and new ones appear to be  

created fairly regularly.”
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find something that is specific to your own needs, it does 
not need to stay that way for long. In my personal effort 
to create more networking opportunities for myself  and 
others, I created a group for LIMS/LI within LinkedIn. 
It allows those of  us specifically interested in LIMS/
LI to have discussions and networking activities that are 
specific to our needs. I requested the creation of  this 
group upon finding that there was no LinkedIn group 
for LIMS. As the group’s administrator, I am offering its 
link to other people so they can come and participate: 
http://www.linkedin.com/e/gis/36640/. Once again, 
this feature is not specific to LinkedIn but is merely one 
example of  the opportunities we now have to create 
more ways to collaborate and network, 
as well as an example of  how easy it is 
for any of  us to fill a gap.

Online data sharing
More sites and tools are being 

developed for sharing scientific results 
online as well. Some sites are designed 
merely to allow you to internally share 
data on your own corporate intranet, 
while others are meant to broaden this 
concept of  collaboration. China, for 
example, has worked to share its water data online na-
tionally, to promote research.4 Meanwhile, Google is now 
offering online storage for the sharing of  open-source 
scientific results.5 At this very moment, universities are 
discussing how to share data among themselves, and 
software developers are working on tools to allow better 
collaboration among companies and the universities that 
do some of  their research.

Other types of online communities
As you have probably noticed, it can be difficult to put 

labels on things these days. There are many combina-
tions of  any tools we want to make use of. So we also 
have online “communities” that are usually a collec-
tion of  tools for a specific purpose, such as sites geared 
toward the sciences, some of  which promote networking, 
some of  which allow collaboration, and some of  which 
provide both.

Let us consider, for example, a site such as LabRoots 
(http://www.labroots.com/). It bills itself  as “a free, social 
networking site that enables scientists, engineers, and 
other technical professionals to connect, collaborate with, 
and learn from each other.” But is it a way to do online 

social networking, a place to get scientific news, or really 
a place to look for jobs? These are all tools that, in fact, 
LabRoots includes. As with any of  these sites, the label 
is not important. What is important is the content and 
usefulness that you find in it.

Another example is LabSpaces (http://www.labspaces.
net/), which is labeled as “social networking for the sci-
ences” but also has news of  interest, blogs, forums, and 
other tools. MyExperiment (http://www.myexperiment.
org/) is a tool that allows scientists to share workflows and 
other digital information.

A networking site currently under development is 
LabWrench (http://www.labwrench.com/), whose goal is 

to provide a community forum around 
scientific equipment and instrumenta-
tion. The discussions will be prompted 
by application notes, white papers, user 
manuals, and videos, as well as insights 
from other scientists—providing prod-
uct-specific reviews and troubleshooting 
tips from end users and marketers. 

For the sheer purpose of  connecting 
people with one another, a site called 
BlitzTime (http://www.blitztime.com/), 
which I tried this past year, is a way 
to have meetings, including network-

ing meetings, by combining the web with the telephone. 
It allows you to individually meet a number of  people 
by phone, briefly, and then share contact information to 
speak more in depth outside the meeting or network-
ing session. As you are about to be switched to speak to 
someone, his or her profile comes up on the web site so 
you can read it before talking to the person. I met some 
people in the sciences who had a shared interest in LIMS 
in this manner. Having discovered our mutual interest, we 
then went on to share information in order to have further 
conversations post-meeting.

Finally
Once again, nothing replaces the personal touch. Online 

networking does take more effort than networking in per-
son, since there are neither facial cues to follow nor body 
language to watch. Still, as all these sites and tools for online 
networking and collaboration evolve, they are gaining a per-
manent place in most of  our laboratories and businesses.

We have already seen that new technologies come and 
go, but good content and good connections seem to be what 
keep people interested in coming to a site and remain part 

“Wikis can be set up to be 
‘self-healing,’ which  

means that when  
participants see an error, 

they can correct it.”
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of  it. A site that cannot provide useful content on a consis-
tent basis is just not that interesting, no matter how cutting-
edge it is. Thus, good networking and productive collabora-
tion still require commitment and shared goals. As yet, no 
one has come up with an electronic replacement for that.

Gloria Metrick is the owner of  GeoMetrick Enterprises  
(www.geometrick.com), which provides LIMS consulting services. 
She spends time networking, marketing, and creating business leads 
with tools such as LinkedIn® to supplement but not replace face-to-
face networking. She can be reached at Gloria@GeoMetrick.com or 
781-365-0180.
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Continuous improvement in laboratory manage-
ment is a constant and universal goal for pharma-
ceutical companies and their suppliers. However, 
the daily demand of  meeting production schedules 
and keeping instruments maintained and calibrated 
while assuring regulatory compliance leaves little 
time for improving processes. A strong, company-
wide plan for continuous improvement has been the 
key to streamlining the quality control operation 
at Boehringer Ingelheim Chemicals, Inc. (BICI), 
located in Petersburg, Virginia. It resulted in reduc-
ing instrument downtime by 50 percent, ensuring 
compliance with regulatory guidelines, and short-
ening time-to-market to near “just-in-time” levels. 
There also was an unexpected benefit: the ability to 
apply integrated life cycle management principles 
for ongoing improvement.

BICI manufactures active pharmaceutical in-
gredients (APIs) and drug intermediates. In 2007, 
the QC laboratory management team set out to 
significantly increase productivity and reduce costs 
as part of  a Six Sigma commitment to continuous 
improvement.

The following objectives were defined:

“Let chemists be chemists”  by freeing them up from •	
performing routine instrument maintenance tasks
Reduce instrument downtime•	
Streamline the process for complying with regulations•	

The challenge
The Petersburg QC lab contains more than 500 

instruments from multiple manufacturers, which 
were being serviced and maintained by an in-house 
service team and multiple manufacturers’ service 
representatives. The latter required several service 
contracts, creating an administrative burden as well 
as operational complexity. In addition, Operational 
Qualification (OQ) using each manufacturer’s proto-
col was performed for each instrument, necessitating 

the filing and tracking of  many regulatory compli-
ance documents. The paper-based, manual system 
added to delay, administrative overhead, and tedium. 

After examining a number of  alternatives, BICI 
decided to replace its traditional in-house service 
model with an integrated service delivery (ISD) 
program that addressed the organization’s needs 
more completely.

Choosing the right service model
In recent years, four main instrument service 

models have been in use depending on each lab’s 
requirements: in-house, service consolidator, 
independent service provider, and OEM. Each 
choice offers advantages and drawbacks, which BICI 
weighed carefully. 

The in-house model generally offers the fastest response •	
time and flexibility to work around laboratory sched-
ules, since service personnel are on site. The tradeoffs 
are the high cost, the administrative load, and the 
necessity to stay current on the newest technologies.

Service consolidators use actuarial tables to reduce •	
service contract spending 15 to 25 percent compared to 
other models. There can be tradeoffs in terms of  risk, 
quality, and convenience, since these firms are incented 
to perform only the bare minimum service at the lowest 
cost in order to maintain their thin margins.

Outsourcing to independent service providers is •	
generally the lowest-cost option. The tradeoff  is that 
these vendors tend to have competencies only in specific 
areas and often lack the quality control processes, parts 
supplies, and operational infrastructures to support 
larger labs in mission-critical environments like ours.

In the OEM service model, having each instrument •	
serviced by its manufacturer falls at the high-quality/
low-risk end of  the service model spectrum. However, 
using the OEMs typically costs more, may be adminis-
tratively challenging to work with, and often results in 
response times of  days, not hours.

INTEGRATED  
SERVICE
A NOVEL APPROACH TO CONTINUOUS IMPROVEMENT OF QC LABORATORY PRODUCTIVITY  
By Thompson Strode Ph.D., and Rembert Gunter

“An on-site  
inventory of  
high-use parts 
was established 
to increase the 
likelihood of 
same-day  
repairs.”
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Most recently, the concept of  an ISD model, which 
is a blend of  the others, has been emerging. This model 
typically pulls together the benefit of  on-site, high-caliber 
resources with the administrative and operational back-
office efficiencies to manage services across all of  the lab’s 
systems. After investigating our options, we decided to 
implement an ISD tailored to our unique QC environment. 

The Laboratory Resource Management solution
Our management team worked with Agilent Technolo-

gies to design a Laboratory Resource Management (LRM) 
solution to address our current business requirements while 
providing us with the commitment to adapt to future needs. 
Agilent recommended an expert-level, on-site service 
engineer to provide same-day response to service events 
and flexibility in coordinating and delivering scheduled 
servicing around the lab’s planned and ad hoc activities. 
An on-site inventory of  high-use parts was established to 
increase the likelihood of  same-day repairs.

BICI used Six Sigma principles to set the parameters of  
the new LRM program, but found that a black belt needn’t 
be assigned to the project to obtain the efficiency gains. 
A new set of  metrics was implemented and a continuous 
monitoring system was put in place to verify performance at 
a high level of  detail for BICI management. If  a specific in-
cident deviates from the service target, the system facilitates 
root-cause analyses. Thus, BICI acquired the ability to set 
very tight standards and measure against them.

Increased productivity for bench chemists
BICI conducted a follow-up survey after the new system 

had been in place for 12 months. It revealed that the amount 
of  time that bench chemists spent troubleshooting equip-
ment was reduced by 22 percent for chromatography 
systems, 25 percent for other analytical systems such as 
UV/IR/AA and dissolution systems, and about 6 percent 
for ancillary apparatuses such as balances and pipettes. 
Chemists also cited increased productivity due to assistance 
and training from the on-site service engineer, resulting 
in more proficient use of  the instrumentation systems and 
equipment. The end benefit to the bench chemists was more 
time to spend on the quality control of  products as well 
as on methods development to increase the efficiency and 
capabilities of  the lab.

Reduced instrument downtime
Reducing the amount of  instrument downtime due to re-

pair and maintenance was another key goal of  this initiative. 

Through improved operator training and a robust mainte-
nance program, BICI experienced a 26 percent reduction 
in the incidence of  unscheduled downtime of  chroma-
tography equipment and a 33 percent reduction for other 
analytical systems attributable to the new LRM program. 
And the efficiency gains carried through into the scheduled 
maintenance events themselves, with reductions in sched-
uled maintenance downtime of  54 percent for chromato-
graphic systems and 50 percent for other analytical systems. 
Nearly all scheduled maintenance and operational qualifi-
cation activities were completed as scheduled.

Real-time troubleshooting, the expertise of  the service 
engineer, and the immediate availability of  service parts 
all contributed to increased instrument availability and 
service efficiency. When unplanned service events occurred, 
the Agilent solution paid big dividends: Greater than 75 
percent of  all repair events were resolved in the first service 
visit and 95 percent of  all repairs were completed within 
two days. This translated into a 51 percent reduction in 
the amount of  time required to repair chromatography 
systems and a 33 percent reduction for other analytical 
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equipment. These results far exceeded our expectations 
and have impacted our lab chemists positively, enabling 
them to spend substantially more time focused on their 
analyses and allowing us to move closer to our goal of  
just-in-time inventory management.

Improved compliance process
At BICI, our previous compliance process comprised 

a myriad of  OQ procedures from each manufacturer 
of  QC lab instrumentation. Qualification was carried 
out manually, adding considerable delay, tedium, and 
overhead to the process. We were able to automate this 
function by adopting the Agilent Enterprise Edition 
Compliance system. In addition to increasing efficiency, 
stakeholders had higher confidence in the reporting ac-
curacy, including regulatory audit readiness.

One of  the biggest realized benefits 
from the new compliance solution was 
the substantial reduction in time spent 
on compliance qualification report re-
views. Report review tasks that used to 
take up to three hours per report in the 
past now can be completed in less than 
30 minutes each—an 80 percent reduc-
tion. Over the course of  a year, ap-
proximately 200 hours of  Ph.D. chemist 
time was saved, making this high-value 
talent available for what it was hired to 
do. Instrument downtime due to compliance testing also 
was reduced. Downtime due to compliance qualification 
was decreased by 55 percent for HPLC and GC instru-
mentation, 46 percent for other analytical techniques, 
and 17 percent for equipment such as balances and 
pipettes. The automated reporting system also allowed 
BICI management to track trends, compare perfor-
mance through a library of  searchable PDF reports, and 
provide a strong scientific basis for operational decisions. 
The result is compliance reporting in which we have a 
high level of  confidence, regardless of  changes in the 
regulatory environment.

Cultural factors
One key concern was how readily this major change 

would be accepted by our QC lab staff. People are by na-
ture resistant to change, and this is amplified in the QC 
lab environment. Internal and external customers rely 
on the lab to provide highly reproducible QC data, using 
methods and procedures that rarely change. BICI was 

careful to involve lab personnel early in the process and 
engage in an open dialogue with them. There was initial 
resistance and skepticism when the new ISD model was 
introduced; however, resistance ceased to be a concern 
once benefits began to be realized. About half  the staff  
reported increased familiarity with chromatographic 
instrumentation after implementation of  the new service 
model and more than 40 percent noted that they spend 
less time on service activities.

Laboratory administration
The BICI QC operation was able to reduce the num-

ber of  service contracts it carried by 70 percent, freeing 
up 280 hours per year of  purchasing team time. In addi-
tion, our in-house service team now spends 67 percent 
less time in support of  the QC function. The in-house 

service team also now helps identify other 
process improvement opportunities at the 
site.

Continuous process improvement 
BICI created a business process excel-

lence team to identify methods to improve 
customer-facing business performance. The 
team knew that productivity could be im-
proved and, as a result of  the relationship 
with Agilent, they have identified a number 

of  time wasters and designed a highly effective solution. 
BICI chemists now have significantly more time to spend 
at the bench, instrument downtime has been cut as much 
as 50 percent, and other productivity benefits have been 
identified. Most importantly, the mechanism is in place to 
facilitate continuous process improvement to accommo-
date future needs.

Dr. Thompson Strode is senior manager, Quality Control, at 
Boehringer Ingelheim. He can be reached at Thompson.Strode@
boehringer-ingelheim.com or 804-504-8709.

Rembert Gunter is senior purchasing manager, Capital, 
MRO, Operations Purchasing, at Boehringer Ingelheim. He can 
be reached at rgunter@bichemicals.com or 804-504-8317

“Chemists also cited 
increased productivity 
due to assistance and 
training from the on-
site service engineer.”
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“The centralized 
campus layout 
and underground 
entry were de-
signed to mini-
mize environ-
mental impact.”

TOMORROW’S 
LABS TODAY
EXTRAORDINARY DESIGN, ENVIRONMENTAL SENSITIVITY, AND CUTTING-EDGE  
TECHNOLOGY ARE BUT A FEW OF THE LATEST FEATURES by Karen Appold

Pressure to improve laboratory efficiencies, reduce en-
vironmental impact and accommodate a myriad of  ad-
vanced technologies is driving current research facility 
design. The latest and most noteworthy examples from 
Japan, Canada, and Switzerland are presented here.

A self-sufficient laboratory village
A government-funded scientific research campus and 

graduate university, The Okinawa Institute of  Science 
and Technology (OIST), in Onna, Japan, will include 
several state-of-the-art laboratories. Phase 1, begun 
in September 2004 and scheduled to be completed 
in March 2012, will accommodate 500 researchers 
and contain 700,000 square feet of  research build-
ings, a central energy plant, and the first portion of  a 
new village that will house half  the campus staff. The 
2.5-million-square-foot campus will include Japan’s 
first and only English language graduate university 
campus, generic biomedical research laboratories, and a 
central research core facility.

“The campus was organized with a centralized 
master plan to grow to 3,000 researchers, including bi-
ologists, chemists, computer scientists, mathematicians, 
physicists, and engineers, working in an integrative 
approach to understanding the mysteries of  biologi-
cal and ecological systems,” says Ken Kornberg, AIA, 
president, founder, and architect, Kornberg Associates 
Architects, San Diego and Menlo Park, CA, and Tokyo, 
who collaborated with Nikken Sekkei, Japan’s largest 
architectural/engineering company, and Kuniken, Oki-
nawa’s largest architecture firm, on the campus design. 

The campus begins at a beachfront area facing the 
East China Sea coast and rises 300 feet into the tropical 
rain forest. The three laboratory buildings are perched 
on forested ridges in a cluster formation and are con-
nected by glass bridges that span ecologically sensitive 
100-foot-deep canyons that will remain undisturbed. 

Facilities will be accessed from the village by a 
covered bridge suspended above a man-made lake. The 
bridge connects to a 100-yard underground tunnel-

shaped gallery that terminates at an in ground elevator 
core that emerges 100 feet above in a glass atrium 
overlooking the ocean. Lower level laboratories look 
directly into the forest and upper level laboratories 
have 180-degree views of  the beachfront and sea.

	The three laboratory buildings of  The Okinawa Institute of   
 Science and Technology look out toward the East China Sea.

	The Okinawa Institute of  Science and Technology  
 facilities will be accessed from the village by a covered  
 bridge suspended above a man-made lake.
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The library, auditorium, and cafeteria will be centrally lo-
cated in the research campus grounds. The centralized campus 
layout and underground entry were designed to minimize 
environmental impact.

The campus’ entrance is through the central core, which 
has radiating bridges to access each research building. “The 
centralizing concept brings researchers together in the hopes 
of  producing a dialogue among varied disciplines focused on 
nature and biologic systems,” Kornberg says. 

OIST is unique because of  the large number of  state-of-the-
art research support facilities at one site. “This was necessary 
because the research institute is in a remote location and must 
be self-sufficient,” Kornberg explains. “Additionally, each facil-
ity is designed to be versatile and flexible to accommodate the 
development of  technologies over many years.”

Ample space for further development exists. “As the univer-
sity grows, it plans to acquire additional property for affiliated 
industrial spin-offs and start-ups,” Kornberg says. 

Cutting-edge technology
OIST’s core facilities were designed to accommodate func-

tional imaging disciplines and equipment that will be ordered 
in the future. “The facilities were specifically sized not for each 
piece of  equipment but for an array of  different products that 
are likely to be needed,” Kornberg says. “The research core 
must provide for experimental work for scientists who will be 
coming to the new institute over the next 10 years.”

Core research facilities at the campus center will include a 
synchrotron, electron microscopes, nuclear magnetic resonance 

devices, mass spectrometers, sequencing center, zebrafish, eight 
patch clamp laboratories, and 10 flexible generic laboratories.

Bio-safety level 3 (BSL3) laboratories, the third level in a 
system of  standards/protocols to maintain safety and contain 
biohazards, will also be included. These technologies are either 
the latest generation of  support equipment or are still under 
development.

Other technologies that OIST plans to purchase include:

Illumina Genome Analyzer II, Roche 454 GS FLX, and ABI •	
Solid 2.0, providing a full-service sequencing core to cover a 
versatile range of  polynucleotides. 

The JEOL 300 kV electron microscope under development offers •	
extremely high resolution imaging. 

Thermo Scientific’s LTQ Orbitrap will provide both high •	
resolution and accurate mass spectrometry, enabling definitive 
protein characterization.

MIRRORCLE tabletop synchrotron provides high-intensity X-•	
ray technology for large molecule structure research. 

New materials take shape
4D LABS, a $40 million facility that opened in January 

2007, is an applications-and science-driven research center at 
Simon Fraser University (SFU), in British Columbia, Canada. 
The facility “focuses on accelerating the design, develop-
ment, demonstration, and delivery of  advanced materials and 
nanoscale devices that can lead to major advances in informa-
tion and health technologies,” says Byron Gates, PhD, director 
of  the Nanofabrication Facility in 4D LABS and professor of  
nanostructured systems.

“Rather than creating departments or networks of  research-
ers with similar interests, like other university research centers, 
4D LABS identifies technologies that require significant advanc-
es in fundamental science to become commercially viable,” Dr. 
Gates explains. “Then, it defines multidisciplinary projects and 
recruits chemists, physicists, and engineers with expertise in 
nanomaterials engineering and devices. It’s one-stop shopping. 
If  you want to make a material and then analyze it, you can do 
it here from start to finish.”

The 2,000-square-meter concrete building complements the 

	The campus entrance of  The Okinawa Institute of  Science and  
 Technology is through the central core, with radiating bridges to  
 access each research building.

“It’s one-stop shopping. If you want to make 
a material and then analyze it, you can do it 

here from start to finish.”

http://www.labmanager.com
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modern style of  Canadian architect Arthur Erickson, who de-
signed the SFU campus. The high-tech, energy-efficient center 
is completely wireless, has a closed-loop cooling system that 
minimizes water usage, has pneumatically driven vacuum lines 
for chemistry laboratories, and contains sensors that automati-
cally turn off  lights when unoccupied. The facility can accom-
modate more than 100 students, professors, and researchers.

A closer look
The first floor was custom built to house state-of-the-art 

instrumentation for fabrication and materials analysis. An 
integrated clean room will be completed in the early spring of  
2009. The second floor houses offices and research laboratories 
where researchers interact across disciplines, combining their 
skills to address specific materials-related challenges. 

The clean room will be the primary site for constructing new 
molecular electronic, photonic, and magnonic devices. The 
Class 100 facility with local Class 1 environments will permit 
handling of  sensitive samples. It will house essential fabrica-
tion equipment, including an electron beam writing facility, 
mask aligners, dry etch facilities, process furnaces, and physical 
vapor deposition systems, as well as wet processing equipment, 
including a unique Class 1 robotic cluster tool for multilayer 
construction. “Unlike the majority of  clean rooms, we are open 

to almost any type of  material. Our clean room will permit 
development of  novel processing chemistry and incorporation 
of  new materials into functioning devices,” says Dr. Gates.  

The nano-imaging laboratory provides high magnification 
tools to look at structures and materials. Some of  its imaging 
technology can also be used to create and modify nanoscale 
features within devices. Equipment includes scanning electron 
microscopes, scanning transmission electron microscopes, a dual 
beam scanning electron microscope/focused ion beam system, 
and a full array of  scanning probe microscopy. 

The growth and characterization laboratory houses facilities 
aimed at atomic-scale control of  the growth and characteriza-
tion of  materials. It also contains high-vacuum characterization 
spectroscopies for analysis of  a broad range of  materials, in-
cluding an integrated PEEM/LEEM system for characterizing 
the influence of  surfaces on the growth of  materials. Additional 
characterization equipment includes the photoelectron and 
Auger electron spectroscopies useful in the characterization of  
a wide range of  materials.

The visiting scientists’ laboratory facilitates international 
research collaboration by providing space for external teams 
and 4D LABS researchers to work together. 

The Laboratory for Advanced Spectroscopy and Imaging 
Research (LASIR) is a joint initiative between SFU and the Uni-

	4D LABS at Simon Fraser University in British Columbia,  
 Canada, is situated atop scenic Burnaby Mountain.

	The clean room facility within 4D LABS is divided into 14 suites  
 that house fabrication and characterization capabilities.

	This Class 100 facility at 4D LABS contains controlled settings  
 (Class 1 environments and filtered lighting) for the fabrication of   
 devices incorporating materials that are sensitive to volatile  
 impurities and/or exposure to ultraviolet light.

LAB DESIGN  & FURNISHINGS
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versity of  British Columbia that brings advanced spectroscopy 
tools to the Pacific West Coast. The SFU hub provides materi-
als characterization facilities that offer researchers the tools to 
investigate the properties of  electrons in superconductors and 
a variety of  properties related to magnetooptic and nonlinear 
optical behavior. 

Equipment consists of  ultraviolet and X-ray lithography 
sources including a femtosecond laser system. It also houses a 
tunable nanosecond laser system, which forms the heart of  the 
nonlinear optical characterization beam line, which is used in 
conjunction with the SQUID for magneto-optic experiments. 
The LASIR clean room will be integrated with a central clean 
room, allowing use of  the lithography facilities in a continuous, 
clean environment.

A nanoscience partnership
In Switzerland, IBM and Swiss Federal Institute of  Technol-

ogy (ETH) Zurich, a premier European science and engineer-
ing university, have partnered to construct a new nanotechnolo-
gy laboratory—Nanoscale Exploratory Technology Laboratory. 
Constructed on the campus of  the IBM Zurich Research 
Laboratory in Rüschlikon, the center will focus on exploratory 
and basic nanotechnology research to applied and long-term 
projects.

The center will be built over the next two years, with 
completion expected in spring 2011. The 6,000-square-meter 
building will have four floors. The first floor will house a 
1,000-square-meter clean room for micro technology and 
nanotechnology. Special laboratories for the characterization of  
small and sensitive nanostructures, i.e., noise-free laboratories, 
will be located in the basement. The remaining two floors will 
contain offices and other characterization laboratories. 

The center’s modern design will complement the existing 
campus’ architecture. Focusing on both practical and modern 
design, the glass façade of  the clean room will feature a light-
shielding metal cover with a unique pattern of  inclusions (little 
holes), mirroring molecular and atomic scale structures. The 
cover will reduce the amount of  light entering the clean room, 
creating optimal conditions for conducting experiments.

Making the building energy efficient is a high priority. Highly 
efficient thermal insulation, geothermal energy, and photovol-
taic elements will minimize energy consumption. 

Key components: Clean room and noise-free laboratories
“The clean room is a prerequisite for the fabrication of  

any micro- and nanostructures on semiconductors and other 
materials,” says Roland Germann, PhD, manager, Nanocenter 
Operations, IBM Zurich Research Laboratory. The clean room 
will accommodate approximately 50 processing tools used for 
such procedures as lithography, deposition, and etching.

Space will be dedicated to research projects, such as carbon-

	4Researchers in 4D LABS are given hands-on training and access to 
 state-of-the-art equipment, including the Class 1 robotic cluster tool.

	Model of  Nanoscale Exploratory Technology Laboratory in Rüschlikon.

“Highly efficient thermal insulation, geother-
mal energy, and photovoltaic elements will 

minimize energy consumption.” 
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based materials, nano-photonics, spintronics, nanowires, and 
tribology. It will allow for research on new device concepts 
based on carbon materials using quantum mechanical effects 
for computing and sensing, and it will contribute to resolving 
upcoming challenges in nano-manufacturing via research aimed 
at directed self-assembly of  nanostructures and molecular 
functional materials, as well as 3-D integration. 

“The center is unique because the clean room is custom 
designed for our specific research application and is combined 
with noise-free laboratories,” Dr. Germann says.

“The noise-free laboratories will be indispensable for the 

electrical and structural characterization of  tiny and sensitive 
nanostructures,” says Germann. Special and complex measures 
will be taken to shield these laboratories against mechanical 
vibrations, acoustic disturbances, and magnetic fields. 

Looking forward
Under the $90 million multiyear program, researchers and 

engineers from IBM and ETH Zurich will join forces to con-
duct research into new atomic and molecular-scale structures 
and devices that can be used for information technologies, for 
example, as well as research into discovering and understanding 
their scientific foundations—all in dimensions below 100 nano-
meters (approximately 400 times thinner than a human hair).

“By creating this common research center, IBM is expanding 
a collaborative and cooperative research program aimed at ac-

celerating our understanding and implementation of  nanotech-
nology and its broad range of  applications,” says Dr. John Kelly 
III, senior vice president and director, IBM Research. “This is an 
emerging model for future industry/academic partnerships.”

Preparations for more of  these laboratories of  the future are 
under way worldwide. 

Karen Appold is an editorial consultant based in Royersford, PA. She 
can be reached at KarenAppold@comcast.net or 610-948-1961. 

	The building provides 40–100 workplaces for world-class researchers.

	A cutting-edge insulation concept will be implemented to shield the  
 noise-free labs of  the center, including minimization of   
 vibration-acoustic disturbances; limitation of  low-frequency magnetic 
 fields by passive and active screening; HVAC climate control system.

“The clean room is custom designed for our 
specific research application and is combined 

with noise-free laboratories.”
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Many consider the ’60s through today as an era of  
analytical and technological revolution. In the ’50s, labs 
were running manual chemistries, using handwritten 
QC charts and keeping data in log books and file cabi-
nets. Lab technicians were creating calibration curves 
by hand. No auto-sampling, no computer control, no 
electronic interpolation of  data. Technicon offered a few 
automated chemistries in the ’60s. In the ’70s, handheld 
calculators, ranging from the simple 
Texas Instruments four-function 
adding machines to the elaborate 
Hewlett-Packard scientific calculators, 
marked the end of  slide rules, and 
Apple introduced its first computer. In 
1981, IBM launched its first PC. 

Companies such as DuPont, Hewl-
ett-Packard, PerkinElmer and Varian 
began to introduce computers into 
their analytical instrumentation sys-
tems. Computers helped provide lab 
data management and automated instrument control.

From the ’60s onward we have seen growth at logarith-
metic rates—growth in computer programs, analytical 
instrumentation, test protocols and the number of  ana-
lytes to quantitate. Along with this growth has come the 
need for instrument control and data analysis. Controls, 
which have ranged from very good to overly cautious, 
have been self-imposed, auditing-agency imposed and 
sometimes court-mandated.

Always the need for better control
Though agencies now control standard practice 

analytical protocols and maintenance requirements, this 
still hasn’t guaranteed that data produced by two differ-
ent instruments or in two different labs is in agreement. 
Sometimes, all the maintenance and proven chemistry in 
the world will not generate miscible data streams. One 
example goes back to enzyme analysis in and prior to 

the ’80s. There were no National Bureau of  Standards-
certified 99.99% pure enzyme standards. Enzyme results 
were reported in International (activity) Units rather 
than concentration units. Different manufacturers built 
instruments with different reaction-chamber tempera-
tures. The bottom-line result was that enzymes were 
reported in International Units at 37 °C, at 30 °C or at 
room temperature. Hospitals would have different nor-

mal ranges depending on their method 
of  analysis.

Another example of  well-main-
tained and “in-control” instruments 
giving differing results occurred in 
the earlier days of  automation. An 
iron test run on a flow system utiliz-
ing membrane filters was the industry 
standard. Most labs had this instru-
ment. The next generation of  instru-
ments used a different technology—an 
automated spectrometer. This analysis 

processed whole blood. The result? Some samples run 
in correlation tests did not agree. Both systems were in 
control but not always in agreement. The reason was that 
the new technique was more accurate, which required 
much of  the industry to reprogram its thinking.

Why do we track and apply maintenance?
If  you don’t maintain your car, out-of-control ac-

tions will become noticeable over time. An untimely 
breakdown or unexpected repair cost can ruin the fam-
ily budget. Manufacturers know their equipment best. 
They determine when various maintenance actions are 
required in order that the operation consistently gener-
ates the highest quality product or data. Well-maintained 
equipment will help minimize downtime and unbud-
geted costs. We document maintenance to help ensure 
consistent quality.

REQUIRED  
MAINTENANCE 
A PROACTIVE MAINTENANCE PROGRAM DEMONSTRATES COMPLIANCE, KEEPS  
AUDITS MOVING FORWARD AND CAN INCREASE PRODUCTIVITY AND PROFITABILITY 
by Gerry Hall

“Well-maintained  
equipment will help  

minimize downtime and 
unbudgeted costs.”

http://www.labmanager.com
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People perform maintenance. Part of  being compliant 
is maintaining employee training levels and capability 
records. One “people factor” rarely discussed is “current 
mentality.” Whether you have two or 200 employees, 
you can never be absolutely certain what percentage of  
any one person is on the job right now. Severe storms, a 
bridge collapse, personal or family illness, service activa-
tion and love are some factors that can distract an indi-
vidual from remembering those proactive maintenance 
steps required by manufacturers. One of  our customers 
told of  an employee who forgot a couple of  remote 
location autosamplers. The auditors found them. Ding. 
(I highly recommend proactive maintenance software 
programs whenever possible.)

Maintenance of  your chemical inventory is another 
very important part of  laboratory compliance. A lab 
manager told us that last month her staff  had a project 
with time-sensitive samples come into their lab. They 
found that two project chemicals had passed their expira-
tion dates. They lost a day securing new chemicals.

Compliance
Licensing and accrediting agencies were created to 

perform a needed function. This was (and is) to make 
sure that labs take the right steps to unite, correlate and 
validate data streams. When systems are in control, pre-
dictive models can be developed, utilized and built upon. 
Various labs can run the same project samples and gener-
ate correlative data. This year’s studies can be compared 
to another year’s findings. This normalization of  data is 
the result of  the need to ensure that all analyses can be 
correlated to existing data.

Certification programs can be your business partner
Certification programs can serve you well. Licensure 

programs can increase the productivity and profitabil-
ity of  your business. Proof  of  this is often difficult to 
document. Before working with a quality program, proof  
might be back-calculated by asking the following ques-
tions:

Did audits go smoothly? Were records current, legible, 
easily found, complete and defensible? Good things 
happen when an auditor sees that you are prepared. 
Frequency of  audits may be reduced. Audits will move 
faster. Employees get back to their jobs faster, rather than 
obsessing about the audit.

Was there scrap product? How much? How much 
money did losses cost you?

Were losses reduced when working with a quality 
program?

Reworks? Costs? Frequency of  reworks reduced? 
Reworks cost time, labor and materials. Reworks might 
delay shipment or data release.

Certification inspections are part of  the business of  
science. Auditors can (and should) routinely ask to see 
instrument maintenance records and technicians’ docu-
ments of  capability. The first step in generating report-
able data or saleable product is practicing a proactive 
program to ensure that instruments, equipment and 
facilities are always maintained to manufacturers’ recom-
mendations.

In the early ’70s, Philip Crosby wrote books titled 
“Quality Is Free” and “Zero Defects.” His target audi-
ence was manufacturing operations. But production is 
production—whether it’s a car, a soft drink, an aspirin or 
data. His premise was that the cost of  a quality program 
more than paid for itself  based on fewer reworks or 
reruns; fewer discarded, lost or expired samples; fewer 
exception reports; and a higher yield of  billable results.

 
Maintenance

All your assets require maintenance. And your assets 
include the physical plant, all equipment and instru-
ments, chemicals and reagents, and your employees. 
The relationship between maintenance and compliance 
is obvious. Maintaining your lab, equipment, people 
and chemicals are all audit requirements. Documenting 
maintenance actions demonstrates compliance.

It is not hard to see a direct link between maintenance, 
productivity and profitability. Here are two examples 
of  these critical relationships that I have experienced 
personally:

	Some software systems document out of  service and  
 unscheduled maintenance.
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I was managing a customer training function for an 1. 
instrumentation company. Twice each month we 
hosted “new customers.” Once each month we gave a 
class for advanced users. At advanced dinners I would 
always ask the question: “Is anyone having instrument 
problems?” The group then took it upon themselves 
to diagnose the situation as if  indeed someone was 
having problems. Almost every time it turned out that 
those accounts that had nagging instrument problems 
were the same accounts that did not accept the seri-
ous responsibility of  routine maintenance. If  you are 
troubleshooting an instrument problem, you are con-
suming precious production time and materials. Many 
times, the down instrument was caused by forgotten 
maintenance. Lack of  maintenance will impact your 
productivity. Productivity relates directly to profit-
ability. 

Eighteen months ago, Systea Scientific LLC commis-2. 
sioned my company to make a special maintenance 
monitoring software program for its EasyChem 
Discrete Chemistry Analyzer. Two months ago, I was 
notified that its technical service group was seeing a 50 
percent reduction in service calls. Our software tracks 
maintenance, links to manuals and securely documents 
actions to help keep users—especially newer users—
always on time with all maintenance actions. Users are 
more productive when following the guidelines. And 
with the help of  the software, users become more pro-
ficient. The company also is more productive because 

it spends less time dealing with customer calls caused 
by neglected maintenance issues. This has allowed the 
company to offer extended warranties at no extra cost 
because of  improved efficiency.

Meeting the requirements
Here is an example of  documentation required for a 
typical certifying agency. These selections were taken 
in 2007 from Chapter 5 of  the DOD-updated National 
Environmental Laboratory Accreditation Program 
(NELAP) version:

8.0 b) Equipment and Reference Materials – All equipment shall be 
properly maintained, inspected and cleaned. Maintenance procedures 
shall be documented;

9.4.1 Support Equipment – a) …maintained in proper working 
order…records kept; 

9.4.1 Support Equipment – e) …documentation on all routine and 
non-routine maintenance;

– e) 8) …details of  maintenance carried out to date and planned for 
the future; and

– e) 9) …histories of  any damage, malfunction, modification or repair.
Documentation requires a fair amount of  written re-

cords and/or paper-trail notes. Due to the rigid require-
ments of  producing data and reports within time con-
straints, records may not be updated immediately, fully 

or legibly, if  handwritten. In environmental labs, several 
analyses are limited by time. Analyses have to be com-
pleted within 24 to 48 hours after sample collection. To 
meet time requirements, these actions might supersede 
documentation of  recently performed maintenance and 
repair. This can become troublesome later if  paperwork 
has been set aside for the moment and is then forgotten.

	Some programs allow one to list instruments and link to  
 maintenance manuals.

	This software schedules, tracks and then documents  
 maintenance.
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Two truths
First, consistently good product or accurate data pro-

duced in a timely fashion is your goal. It is critical that 
every organization and every employee understand and 
participate in a proactive maintenance program. (The 
old DuPont rule was safety first, housekeeping and main-
tenance second, and production third.) This helps ensure 
that data reported or product released is of  the highest 
possible quality. Well-maintained instruments consis-
tently generate good data and perform within acceptable 
limits. The good data can be compared to your own lab 
and other laboratories.

Second, workloads are increasing. Computers are 
doing more and more for us in the lab. Lab managers 
need to stay open and receptive to the new products that 
are entering this marketplace. You may consider build-
ing your own supplemental lab computer programs. 
These programs will require extensive programming 
time. Debugging new programs is a monumental task. 
Program modifications and debugging are never-ending 
tasks as certifying agencies continue to grow and add 

to or change existing audit criteria. I believe it is cost-
effective to find the pre-developed programs that meet 
your needs.

New software companies are addressing these needs 
for task tracking and documentation. LIMS do an excel-
lent job tracking samples from when they are drawn 
through to final report generation. In the past few years, 
some LIMS programs have added modules to address lab 
asset management components. Unfortunately, LIMS are 
fairly complex. And asset management always seems to 
be the last function programmed with a new LIMS. (And 
I often find that this job is never completed.)

New software products coming into the marketplace 
now complete the laboratory compliance circle. Com-
mercial products are being created to perform or guide 
you through scheduled and unscheduled maintenance 
actions—and at affordable prices. You must control the 
validity of  your data or product by ensuring that all 
maintenance is addressed properly. Being compliant 
helps keep audits moving forward. This in turn helps 
increase lab (or industry) productivity and profitability.

When agency auditors see handwritten entries that are 
illegible, incomplete or nonexistent or appear to be writ-
ten all at the same time, alarms will go off  and inspec-
tions will go much deeper. They take much longer. This 
will impact your productivity.

Explore all the emerging opportunities. Take all the 
steps possible to stay proactive in protecting your lab’s 
product. The basic fact is that with or without software 
programs, your lab needs to be compliant and then 
demonstrate that compliance to an auditor. This demon-
stration includes scheduling, tracking and documenting 
instrument and facilities maintenance. This also includes 
being able to show an ongoing maintenance program that 
also plans for future actions.

     
Gerry Hall, president, TimeKeeper® America, can be contacted 
at gerry@timekeeperamerica.com or 727-457-3105.

“Well-maintained instruments consistently 
generate good data and perform within ac-

ceptable limits.”

To order :  714-578-6000
Fax: 714-578-6020
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Product Focus: Laboratory Casework

NO DEARTH OF OPTIONS FOR DESIGN  
AND MATERIALS USED FOR LABORATORY 
CABINETRY AND STORAGE by Tanuja Koppal

Laboratories are complex workplaces and all require easy-
to-maintain storage cabinets and countertops with appro-
priate safety mechanisms in place as well as room to satisfy 
multiple users. Cabinets and countertops must also fulfill 
the specific needs of  the laboratory in terms of  accommo-
dating various types of  equipment, and they should be able 
to withstand long-term exposure to various radioactive, bi-
ological, and other hazardous materials to which they may 
be constantly exposed. Cabinetry, or casework, includes 
base and wall cabinets, storage and supply cabinets. Other 
components may include fume hoods, sinks and plumbing 
options, and power outlets.

Choosing the right laboratory cabinetry depends on a 
number of  criteria, including the type of  work being done, 
safety, durability, budget, and long-term plans. Options 
range from fixed installations to modular cabinets and mo-
bile units and from custom-designed and installed systems 
to generic units. Modular cabinets can be adjustable and 
designed to meet changes in procedures, instrumentation, 
and personnel. Mobile units can be reconfigured by techni-
cians, without the need to wait for maintenance personnel.

Casework can be made of  several different materials, in-
cluding wood, metal, or plastic laminate. Stainless-steel 
metal cabinets are extremely durable and used in labs with 
aggressive atmospheres or ones that require decontamina-
tion. Wood casework, usually made of  oak, birch, or high-
grade plywood, is useful in all types of  commercial, indus-

trial, and research laboratories. It offers a traditional decor, 
provides a stable base for equipment, and can withstand 
decades of  use. Plastic laminate is economical and offered 
in colors and patterns that blend with or accent any decor. 
Phenolic resin cabinets are very durable and can be used in 
custom configurations. They are useful in wet or corrosive 
environments. Polypropylene cabinets, while high in cost, 
are useful in metal-free and corrosive environments. Mo-
bile benches, made of  high-grade steel, can be useful when 
flexibility and mobility are required.

Countertops experience the most day-to-day use, and 
abuse, in laboratories and should be chosen to withstand 
the work being conducted. There are more than ten catego-
ries of  countertop materials used, including epoxy resin, 
solid phenolics, plastic laminate, stainless steel, and natural 
stone, as well as wood or wood composites, calcium silicate, 
ceramics, and modified plastic composites. Although no 
material is impervious to everything and suitable for every 
application, there are a number of  options now available 
that help researchers meet their specifications for unique 
applications. Casework manufacturers and other vendors 
often work with researchers to help customize the designs 
and choose materials best suited for their budgets and ap-
plications.

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

For a list of laboratory furniture products, manu-
facturers and suppliers, go to www.LabX.com.

“Choosing the right laboratory cabinetry de-
pends on . . . the type of work being done, safe-

ty, durability, budget, and long-term plans.”

“Mobile benches, made of high-grade  
steel, can be useful when flexibility  

and mobility are required.”

“Countertops experience the most day-to-day 
use, and abuse, in laboratories and should be 

chosen to withstand the work being conducted.”

http://www.labmanager.com
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CASE SYSTEMS
The new CaseQ program is designed to offer laboratory custom-
ers guaranteed quicker delivery. Regardless of  an order’s size, 
standard shipping from Case Systems’ facility is guaranteed in 
four weeks of  completed order information receipt. The CaseQ 
offering includes laminate base, wall, hutch, tall, mobile cabinets, 
as well as work surfaces with the addition of  popular accessories. 
The program further combines the most popular model num-
bers and sizes with the most frequently ordered Wilsonart color 
selections. It serves to benefit the renovation demands of  labo-
ratories served by Case Systems, Inc.

www.casesystems.com

EAGLE GROUP  
These stainless steel countertops are made of  high-performance, 
16 gauge, type 304 stainless steel and are constructed under rig-
orous sanitation standards. They possess excellent stain-resistant 
properties, along with resistance to a wide range of  chemicals 
and corrosives. Durable construction allows them to exceed 
most load capacities. Standard countertop models are offered in 
a width of  30 inches and in lengths ranging from 35 inches to 
144 inches. All countertops are die-formed and feature either 
square or boxed-marine front edges. Backsplashes are available 
with turndown and z-clips. Also available are optional end-
splashes and cut-outs. Additional customizing is offered through 
Eagle’s SpecFAB® Division, with limitless configurations pos-
sible. These include the incorporation of  compartmental sink 
bowls that can be placed in the countertop units. 

www.eaglegrp.com

KEWAUNEE SCIENTIFIC
The Research Collection of  steel casework offers eight styles of  
steel inset and overlay casework as well as stainless steel case-
work. While the steel casework is rugged, strong, heavy gauge 
steel, full-frame construction, it is also beautifully finished with 
a VOC-free, acid-resistant powder coat finish. Signature Series 
wood casework is engineered and fabricated to exacting speci-
fications. The casework is available using NAF, FSC-certified, 
hardwood plywood with Oak or Maple veneers. The EarthLine 
cabinet line is designed specifically to reduce the impact on the 
environment, and to contribute points to the US Green Building 
Council’s LEED program. The company’s casework is manufac-
tured in Statesville, North Carolina. 

www.kewaunee.com

SHELDON LABORATORY SYSTEMS
The design of  the patented and patent pending Axis® series of  
tables combines lab and lecture into a single, dynamic learning 
center, which makes for streamlined use of  space and time. Axis 
was the first lab station on the market to incorporate the latest 
in computer technology and all models accommodate desktop 
computers, flat screen monitors and/or laptops. Adjustable from 
a sitting to standing height, the Axis series of  table provides re-
searchers full access to the oversized sink, gases, vacuum, etc. 
Sheldon has spent years studying, developing and designing the 
most innovative and the best quality lab products for clients and 
can assist in every phase of  lab planning development, from 
planning to installation.

www.sheldonlabs.com

http://www.labmanager.com
http://www.casesystems.com
http://www.eaglegrp.com
http://www.kewaunee.com
http://www.sheldonlabs.com
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Product Focus: Reagents for Cell Culture

FROM CELL CULTURE MEDIA TO EXTRACELLULAR 
MATRICES, THERE IS A LOT CHANGING IN THE 
IN-VITRO WORLD by Tanuja Koppal

While the technology for culturing cells has undergone 
significant changes—from using manual skilled labor to 
installing automated systems—the reagents for culturing 
cells have not changed all that much in the past 50 years. 
What has changed in the past few years, however, is that 
cells themselves have become reagents. As with other bio-
chemical reagents, laboratories can now buy cells in bulk 
and freeze them until needed. This has proved very useful, 
especially for such applications as high-throughput screen-
ing, where having millions of  cells available from the same 
batch from the same vendor has reduced both inter- and 
intra-variability in assays. Use of  frozen cells also eliminates 
problems associated with human variability, scalability, and 
homogeneity of  cells.

Having a reliable source of  cells that perform consistently 
is very important for most applications, and performance of  
the cells often depends on the health of  the cells. The health 
of  the cells in turn depends on the quality of  the cell culture 
media. Typically, a synthetic basal medium is chosen to meet 
the nutritional needs of  a given cell line. Basal media com-
prise amino acids, vitamins, inorganic salts, organic com-
pounds, and trace elements needed for cell growth and are 
usually supplemented with at least 5 percent animal serum.

The synthetic basal media formulations are continually 
tweaked and combined with various supplements to closely 
mimic metabolic conditions in vivo. Manufacturers now 
offer options that are chemically defined, serum free, and 
optimized specifically for certain cell needs. Sometimes, re-
searchers find that reducing or eliminating serum concen-
trations leads to increased cell definition, more consistent 
performance, easier purification and downstream processing, 
precise evaluations of  cellular function, increased growth or 
productivity, better control over response, and enhanced de-
tection of  cellular mediators.

Cell culture reagents are available in both liquid and powder 
forms to promote attachment and spreading of  various cell 
types and sub culturing adherent cells. A broad range of  pro-
teins is available to coat cell culture surfaces to promote cell 

attachment and monolayer formation. A solution of  prote-
olytic and collagenolytic enzymes can be used to detach cells 
from tissue culture surface, allowing high plating efficiency. 
Cell detachment enzymes are also used to create single-cell 
suspensions from clumped cell cultures for counting cells ac-
curately and detaching cells from primary tissue.

Disassociation reagents can be tailored to passaging and 
culturing requirements for experimental needs with non-
enzymatic formulations for cell dissociation. Non-mamma-
lian-derived solutions for cell detachment also are available. 
Formulations and media also are customized by vendors for 
specific applications or cell lines.

In addition, there is a lot of  innovation taking place in the 
creation of  cell culture matrices that recapitulate a more 
physiologically relevant environment. The creation of  3-D 
cell cultures using complex media and structures like beads 
rather than a flat plastic surface is an attempt to get closer to 
replicating the complex organization and function of  inter-
acting cells. The ultimate goal is to be able to re-create in 
vitro an environment that resembles what goes on in vivo.

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

“As with other biochemical reagents,  
laboratories can now buy cells in bulk 

and freeze them until needed.”

“Manufacturers now offer options that are 
chemically defined, serum free, and opti-
mized specifically for certain cell needs.”

http://www.labmanager.com
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LIFE TECHNOLOGIES
KnockOutTM Serum Replacement (SR) XenoFree enables the 
growth and expansion of  human embryonic stem cells (hESC) 
and human induced pluripotent stem (iPS) cells in a cell culture 
medium containing only human-derived or human recombi-
nant proteins, to facilitate the transition of  pluripotent stem cell 
research from the bench to the clinic. The new formulation is 
based on traditional KnockOut Serum Replacement, currently 
used for more than 10 years in the majority of  hESC labs world-
wide. Cultures may be grown in Knockout SR XenoFree Com-
plete Medium using either feeder cells or feeder-free conditions. 
Equivalent hESC growth rates have been observed when com-
paring KnockOut Serum Replacement to Knockout SR Xeno-
Free. Besides culture expansion and maintenance, this medium 
can be used for hESC/human iPS cell cryopreservation, deriva-
tion, embryoid body formation, and in vitro differentiation.  

www.invitrogen.com

LONZA
BioWhittaker® classical and specialty media are known for qual-
ity and outstanding selection. These performance tested prod-
ucts are supported by quality systems that meet the stringent 
requirements of  the pharmaceutical industry, and are manufac-
tured with USP grade or equivalent chemical components and 
ultra-pure, validated water-for-injection (WFI). BioWhittaker 
animal and human sera are manufactured in strict compliance 
with ISO 9001:2000 requirments, are performance tested and 
contain low levels of  endotoxin, verified by the quantitative ki-
netic chromogenic assay.

www.lonza.com

MILLIPORE
Developed as an iron supplement for cell culture, CellPrime™ 
rTransferrin AF is a recombinant analog of  human holo-trans-
ferrin specifically engineered to provide an animal-free alterna-
tive to current serum-derived human or bovine transferrin. It 
binds specifically to transferrin receptors facilitating efficient 
iron-uptake into the cells for optimal cell culture performance. 
CellPrime rTransferrin AF is a completely animal-free, bio-
chemically defined supplement that allows for biological, not 
chemical, iron supplementation. It is used successfully with sev-
eral industrial cell lines and is an essential component for opti-
mal cell culture performance. 

www.millipore.com

THERMO FISHER SCIENTIFIC
The Cell Culture Excellence program leverages proven prod-
ucts to support the complete cell culture process: growth and 
passage; culture and experimentation; characterization and 
analysis; and reagent and sample storage. Product innovations 
address key issues such as reliability, reproducibility, scalability, 
traceability, and security. Each product is designed to be easy-
to-use, for maximum productivity. Products within the portfolio 
include: Cell culture media and sera products from the Hy-
Clone® product family; consumables from the Nalgene® and 
Nunc® product portfolio; analytical instruments from the Cel-
lomics®, Multiskan®, and Varioskan,® product lines; cell culture 
and storage equipment from the Heraeus®, Sorvall®, Revco®, 
and Forma® product families; ultra-pure water from its Barn-
stead® product suite; technologies such as its Nautilus® LIMS 
software; and Multidrop, Matrix®, and Finnpipette® liquid han-
dling products. 

www.thermofisher.com

http://www.invitrogen.com
http://www.lonza.com
http://www.millipore.com
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Product Focus: Training and Education

BOOSTING TECHNICAL AS WELL AS  
MANAGEMENT SKILLS TO  
IMPROVE PERFORMANCE by Tanuja Koppal

According to the American Association for the Advance-
ment of  Science (AAAS) careers Web site, sciencecareers.
com, many scientists in industry and academia are pursu-
ing careers with an eye toward laboratory management. But 
while they may have a good handle on the science and the 
technical aspects of  their job functions, they have little or 
no training in personnel management, budgeting, inter-
personal skills, time management, making hiring decisions, 
developing policies, improving communication and team-
work, and building group dynamics—all essential skills for 
functioning as a good manager.

Many companies, organizations, and university partner-
ships have discovered this lack of  management training 
among scientists and are seeking to plug the gap by provid-
ing training in general management, as well as in scientific 
management training, through on-site courses, publica-
tions, online courses, and self-help software. Conferences, 
seminars, workshops, and teleconferences are also utilized 

for providing such training. Many companies prefer on-
site management training, often customized to meet their 
specific needs and goals. These training opportunities, of-
fered one-on-one or in small groups, help develop leader-
ship and communication skills among their scientists and 
improve performance by increasing awareness and accep-
tance for implementing necessary changes. Many training 
programs also provide extensive technical training and help 
teach scientists how to use various types of  software pro-
grams to maintain good laboratory practices and laboratory 
information systems.

A variety of  off-site training options also are available. 
Many universities and business schools offer short-term, 
intensive leadership and management courses to train 
scientists working at companies, research hospitals, and 
government laboratories. Scientists participate in evening 

or weekend classes to boost their management skills and 
business acumen. A number of  online business courses and 
self-help programs are a good alternative for people seek-
ing to expand their knowledge on their own schedule and 
at their own pace.

In addition, there are numerous books written specifically 
for laboratory management, and thousands written on gen-
eral management, that offer practical advice that can be 
implemented in a variety of  laboratory settings. One re-
source that provides a collection of  practical information 
is the partnership between the Burroughs Wellcome Fund 
and the Howard Hughes Medical Institute. They have 
published such books as Making the Right Moves: A Practical 
Guide to Scientific Management for Postdocs and New Faculty and 
Training Scientists to Make the Right Moves: A Practical Guide to 
Developing Programs in Scientific Management, both of  which 
are available free for noncommercial use on their Web site 

at www.hhmi.org/resources/labmanagement/moves.html. 
Additional materials available include case studies, interac-
tive exercises, and other materials used for training events 
for beginning scientists.

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

“Online business courses and self-help programs 
are a good alternative for people seeking to  

expand their knowledge on their own schedule 
and at their own pace.”

“Universities and business schools offer short-
term, intensive leadership and management 

courses to train scientists working at companies, 
research hospitals, and government laboratories.”

“Many companies prefer on-site management 
training, often customized to meet their  

specific needs and goals.”

http://www.labmanager.com
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AMERICAN ASSOCIATION FOR  
LABORATORY ACCREDITATION 
The American Association for Laboratory Accreditation (A2LA) 
is a non-profit, non-governmental, public service, membership 
society. The mission of  A2LA is to provide comprehensive ser-
vices in laboratory accreditation and laboratory-related training. 
Services are available to any type of  organization, be it private or 
government. Laboratory accreditation is based on internation-
ally accepted criteria for competence (ISO/IEC 17025:2005). 
A2LA also offers programs for accreditation of  inspection bod-
ies, proficiency testing providers, reference material producers 
and product certification bodies. 

The fundamental goals of  A2LA are to: Achieve customer satis-
faction through meeting the needs of  both laboratories and their 
users for competent testing and calibration; Improve the quality 
of  laboratories and the data they produce; and Increase accep-
tance of  accredited laboratory data to facilitate trade. 

www.a2la.org

THE CENTER FOR PROFESSIONAL 
INNOVATION & EDUCATION
The Center for Professional Innovation & Education (CfPIE) 
is a leader in life sciences training offering courses on biotech, 
biopharmaceutical, medical device, skin/cosmetic and pharma-
ceutical topics. With over 270 public courses and customized 
client-site training programs offered annually, CfPIE has a class 
to fit almost every need. Laboratory topics include sterilization, 
safety, validation, GLP compliance, and more. Course sizes are 
limited, ensuring attendee questions are fully addressed. 
Additionally, CfPIE’s team of  top industry experts have cre-
ated eight certification programs which are offered to course at-
tendees at no additional cost. These programs were designed to 
enhance participant’s knowledge of  critical regulatory concepts 
so they can face any compliance challenge. Plus, any course or 
certification program that CfPIE offers can be customized and 
delivered at client sites anywhere in the world. 

www.cfpie.com

LABSERVE 
LabServe LLC offers specialized consulting and training servic-
es to a host of  public and private environmental organizations. 
LabServe was formed to address the professional training needs 
of  laboratories and regulators during a time of  overall decline 
in technical expertise. LabServe provides several training solu-
tions including technical seminars, short courses and customized 
on-site training performed by experts in chemical and microbio-
logical analyses. Training is designed to help regulators, water 
operators, analysts, and laboratory managers understand all as-
pects of  analytical methods including the underlying chemistry, 
the details of  the procedure, common interferences and perfor-
mance based alternatives.  In addition to training, LabServe pro-
vides data review and consulting services in areas such as EPA 
Alternate Test Procedure (ATP) development, validation and 
submission and Use Attainability Analyses (UAA).

www.labserve.org

LABORATORY MANAGEMENT INSTITUTE
The U.C. Davis Laboratory ManagementTM Institute (LMI) 
provides comprehensive leadership and management training 
for students to help ensure research productivity and quality 
while enhancing the safety and well being of  laboratory subjects 
and personnel. LMI has developed a curriculum organized into 
five categories: Leadership, Management, Best Practices, Integ-
rity, and Health, Safety & Security. 

Program topics include: Leadership styles & self-awareness; 
Giving & receiving feedback; Working with others; Working 
through others; Acquiring & using influence; Goal setting; Fund 
management; Compliance; Health & safety; Project planning; 
Time management; Quality assurance; Ethics; Good practices: 
(GLP/GMP/GTP/GCP/ISO); Protocol development/SOPs; 
Employee recruitment/retention.

www.research.ucdavis.edu/home.cfm?id=OVC,14

http://www.a2la.org
http://www.cfpie.com
http://www.labserve.org
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Product Focus: Liquid Chromatography Columns

RECENT TRENDS IN SMALLER PARTICLE  
SIZE DRIVES DOWN COSTS AND  
IMPROVES COLUMN EFFICIENCY by Tanuja Koppal

There is no dearth of  options—both in terms of  variety of  
columns and vendors—for analyzing samples using column 
chromatography. The challenge is to be able to pick the right 
analytical column to analyze the right sample correctly. The 
decision is based on several factors: column specifications, 
dimensions, media particle and pore sizes, and chemistry of  
the bonded phase, all of  which can affect separation efficien-
cy, inertness, durability, pH range, batch-to-batch reproduc-
ibility, resolution, solvent usage, and more. There is also the 
complexity and quantity of  the sample available and the de-
sired cost and accuracy of  analysis to be considered.

“What is really important to the consumer is lot-to-lot and 
column-to-column reproducibility,” says Dafydd Milton, 
product manager, LC and LC/MS columns, at Thermo 
Fisher Scientific Inc. “They have to have the confidence 
that the column will elute the analyte peaks at the same 
time, every time.” Along with elution times, the ability to 
get good peak shapes—sharp, narrow, symmetrical peaks— 
is also important, especially for applications such as method 
development.

Conventional liquid chromatography uses plastic or glass 
columns that can range in size from a few centimeters to 
several meters in length. Commonly used lengths vary from 
10 to 100 cm, with longer columns being used for prepara-

tive scale separations. High-performance liquid chroma-
tography (HPLC) columns are made of  stainless steel and 
are typically shorter, approximately 10 to 30 cm in length. 
Short, highly efficient HPLC columns allow shorter analy-
sis times, better peak shapes, and better quality data while 
also reducing cost per analysis. Narrower columns also offer 
better mass sensitivity and significantly reduce solvent use.

Milton mentions that in recent months there has been a 
shortage of  acetonitrile, a solvent routinely used for HPLC 
analysis. Acetonitrile is a by-product of  the automobile in-
dustry and, since there are no dedicated plants to manu-
facture acetonitrile, the recent slowdown in the production 
of  cars has caused scarcity of  the solvent. “We find many 
customers moving to smaller columns, packed with small-
er particles (sub2-micron) because they use less solvent,” 
says Milton. Even before the solvent shortage occurred, 
the trend had been toward increasing the use of  columns 
packed with smaller particles because of  advantages as-
sociated with costs and efficiency, although slower, longer 
columns that offer better resolution are sometimes pre-
ferred to separate sample components in extremely com-
plex samples. “It’s been a couple of  years since the sub2- or 
2.5-micron columns were introduced into the marketplace, 
and the smaller particle-size columns are now proving to be 
very important,” says Maureen Joseph, product manager in 
the Columns and Supplies division at Agilent Technologies 
Inc. These columns have proved very efficient in terms of  
cost and performance, and they cover a wide range of  ap-
plications in industries that span food, environmental, phar-
maceuticals, biofuels, and others.

There is also an increased demand for the analysis of  polar 
analytes for applications in both drug discovery and devel-
opment, such as the identification of  metabolites. Hence, 
many companies have now introduced hydrophilic interac-

“Along with preparative and process 
analysis, there are also analytical  

columns being introduced for the fast 
and accurate detection of biomolecules.”“Even before the solvent shortage oc-

curred, the trend had been toward in-
creasing the use of columns packed with 
smaller particles because of advantages 

associated with costs and efficiency.”

“Many companies have now introduced 
hydrophilic interaction chromatography 

(HILIC) columns for analysis of  
such polar analytes.”
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tion chromatography (HILIC) columns for analysis of  such 
polar analytes. “More and more drugs that are being devel-
oped seem to have a polar component, which the traditional 
C18-type columns don’t seem to retain very well,” says 
Milton. The HILIC columns use hydrophilic interactions 
to facilitate the transfer of  polar analytes to the stationary 
phase for increased retention and better sensitivity.

There are a lot of  changes also taking place in the area of  
biomolecule analysis. “Along with preparative and process 
analysis, there are also analytical columns being introduced 
for the fast and accurate detection of  biomolecules,” says 
Taegen Clary, who is also a product manager in the Col-
umns and Supplies division at Agilent but is involved more 
with biomolecule analysis. People involved in antibody siz-
ing, analysis of  protein isoforms, and clinical samples are 
becoming increasingly concerned about time and cost of  
analysis. Reducing the time needed to analyze samples, in-
creasing efficiency, and improving data quality can result 

in significant savings for laboratories that run hundreds of  
samples per day. Such laboratories are also continually eval-
uating alternative methodologies that can overcome some 
of  the limitations associated with column chromatography. 
Microfluidics, for instance, is beginning to play a role in 
analyzing samples that are rare and available in small quan-
tities, such as for proteomics. However, it has yet to play a 
role in mainstream analytical applications. While there is 
definitely a trend toward miniaturization, microfluidics is 
unlikely to completely replace column technology. “There 
will always be a place for traditional column technology,” 
says Joseph.

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

For a complete list of LC Columns manufacturers 
and suppliers, go to www.LabX.com.
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AGILENT TECHNOLOGIES  
SampliQ SPE is a solid phase extraction (SPE) product line for 
fast and cost-effective purification of  extracts to improve the 
quality of  analytical results. Researchers in food safety, pharma-
ceutical, environmental, and forensic industries use solid phase 
extractions to clean up samples prior to chromatography and 
mass spectrometry. SampliQ SPE is used widely throughout 
Asia and other regions to streamline detection and measurement 
of  melamine in dairy products, for example. Formats range from 
the most popular cartridge sizes to 96-well microtiter plates. 
All SampliQ SPE products are manufactured under stringent 
quality-control standards to ensure consistent chemical compo-
sition, controlled particle size and lot-to-lot sorbent uniformity 
for consistent flow-through and performance.

www.agilent.com

PHENOMENEX
Six new offerings in its Onyx™ monolithic HPLC column line 
include a 150 X 0.05 mm ID choice for proteomics research. 
This column is optimized for the low flow-rate systems com-
monly used for LC/MS proteomics analysis and delivers high 
sensitivity for biomarker discovery. Other Onyx column sizes 
include a 0.2 mm C18 column for higher flow rates, a 150 X .2 
mm trapping column, a 150 x .1 C8 column and two ultra-high-
resolution C18 columns at 100 and 200 micron IDs. The perme-
able Onyx media separates viscous biological samples that clog 
traditional columns. These columns contain solid rods of  fused 
silica and eliminate packing issues associated with particulate 
media. Run times are as much as 50 percent faster than with tra-
ditional columns.

www.phenomenex.com

Is your lab water  
as pure as it should be?

It’s what you can’t see in your product water that may need attention. Siemens’ service packages ensure the 
purest water quality from your system – consistently. With 80+ local service branches, our certified technicians 
can be there when you need them, offering you complete peace of mind.

Visit Siemens at Booth #2280 and enter to win a free water purification system!

www.siemens.com/pittcon

Water Technologies

Siemens_Pittcon_LabManager_ad1.indd   6 1/27/09   5:26 PM
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SUPELCO, A DIVISION OF  
SIGMA-ALDRICH 
The Ascentis Express HPLC column provides the analysis 
speed and resolving power of  sub 2 µm columns at half  of  
the backpressures. The technology inside the columns is the 
Fused-Core™ particles. These high purity silica particles are 
2.7 micron overall with a 0.5 micron thick porous shell. Due to 
the high efficiencies at low backpressures, the columns can ben-
efit conventional HPLC users as well as UPLC™ or other ultra 
pressure system users. Ascentis Express C18 and C8 provide 
classic reversed-phase selectivity with performance benefits for 
fast HPLC and high resolution HPLC. Ascentis Express HILIC 
provides all of  the benefits of  Fused-Core particle technology 
to the emerging technique of  HILIC mode chromatography. 
Ascentis Express RP-Amide provides alternate selectivity to re-
versed phase separations.

www.sigmaaldrich.com

THERMO FISHER SCIENTIFIC
Based on improved, highly pure silica, Hypersil GOLD col-
umns are designed to give outstanding peak shape. The novel 
derivatization and endcapping manufacturing processes result 
in fewer surface silanols, which in turn leads to reduced peak 
tailing, thus resulting in improved resolution and sensitivity. The 
columns are available in six bonded phases to provide flexibility 
in method development, all of  which are also available in 1.9 
µm particle size for enhanced speed and resolution. In addition 
to standard analytical columns, Hypersil GOLD columns are 
available in a variety of  column designs to meet all separation 
needs. Specialized formats include preparative columns;  KAP-
PA™ capillary columns,  PicoFrit™ and IntegraFrit™ nanobore 
columns with diameters as narrow as 75 µm; Javelin™ HTS and 
DASH™ HTS columns, designed for high throughput LC/MS 
screening; and guard columns for column protection.

www.thermo.com
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BiOptix LLC www.bioptix.com  
Microarray BioAnalyzer Booth 737

Incorporates highly-sensitive and label-free technology •	
Has demonstrated sensitivity 10 times greater than competing technologies •	
Sensor array format enables simultaneous affinity measurements of a diverse array of analytes •	
Sensor array also enables identification and correction of bulk and non-specific binding effects •	
Features a small footprint, low power consumption, and user-friendly interface•	

Cilas Particle Size  www.particle-size.com 
Cilas 1190 Laser Particle Size Analyzer Booth 938

Designed with three lasers, analyzer offers accuracy and precision from 0.04 to 2,500 microns•	
Integrated liquid and dry dispersion technology allows users to switch between disper-•	
sion modes without having to switch hardware or realign system
An integrated, high resolution imaging system allows for analysis of particle shape•	
All optical components are permanently fixed to a cast iron base plate, ensuring the •	
system is in alignment at all times  

EDAX, AMETEK Materials Analysis Division www.edax.com
Orbis Micro-XRF Inorganic  
Elemental Analyzer System Booth 4855

Table-top spectrometer incorporates a motorized turret •	
Primary beam filters can be used with X-ray optics for tailored micro to millimeter spot •	
elemental analyses 
Measurements are non-destructive and require minimal sample preparation •	
System enables users to make elemental analyses on small samples such as particles, •	
fragments and inclusions
Users also can conduct automated multi-point and elemental imaging analysis on larger samples•	

Nippon Instruments North America www.hg-nic.us
PE-1000 Mercury Analyzer  Booth 3079

Analyzer offers simplicity of operation and high-throughput •	
Offers detection limits as low as 0.01 ppb in  •	
hydrocarbon samples 
Uses sealed sample vials and a liquid  •	
injection autosampler
Features atomic fluorescence detection•	

Systea Scientific LLC www.easychem.com
EasyChem Plus and Pro Discrete Analyzers  Booth 4775 

Utilize the most advanced discrete technology available for environmental applications  •	
Specifically designed with respect to USEPA methods, dynamic ranges, MDL’s, PQL’s, and •	
a wide variety of sample matrices
Perform multiple parameters on samples without operator intervention•	
Lowest operating costs with minimal reagent usage and waste generation•	
USEPA-approved non-hazardous nitrate methodology now available for  •	
water and wastewater  

Teledyne Leeman Labs www.TeledyneLeemanLabs.com
Hydra-C Mercury Analyzer Booth 1480

Provides measurement of mercury in a variety of samples, without any sample pretreatment•	
Results are achieved in less than five minutes from receipt of sample•	
Analyzer provides direct measurement of Hg in solids or liquids with no sample digestion•	
Elimination of sample digestion step eliminates liquid sample waste•	
High capacity autosampler holds up to 70 samples with easy sample additions•	

Thermo Scientific  www.thermo.com 
Niton XL3t Series Analyzers Booth 1432

Features geometrically optimized large area drift detector (GOLDD) technology•	
Is as much as 10 times faster than conventional Si-PIN detectors•	
Is up to 3 times more precise than conventional smaller, silicon drift detectors •	
Offers light element detection of magnesium (Mg), aluminum (Al), silicon (Si), phosphorus •	
(P) and sulfur (S) without helium or vacuum purging  

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

ANALYSIS INSTRUMENTS

Adam Equipment, Inc. www.adamequipment.com
Highland™ Balance Booth 3486

Features rechargeable battery, removable draft shield, and stainless steel pan•	
Built-in HandiCal™ enables external calibration•	
ShockProtect™ provides internal overload protection•	
Built-in security slot allows the use of a standard KensingtonTM-type lock and cable •	
Includes RS-232 and USB interface for communication to computers and printers•	

Agilent Technologies  www.agilent.com 
7693A Automatic Liquid Sampler (ALS) Booth 3634

Minimizes operator variability by automating time-consuming sample preparation steps•	
Provides better than 1 percent RSD for samples from 50 nl to 250 µl•	
GC cycle times are up to five times shorter than other autosamplers•	
Automation Engine software allows users to create sample prep protocols without knowl-•	
edge of complex programming languages

Aqua Solutions, Inc. www.aqua-sol.com
Laboratory Water Purification Systems Booth 3285

Type I Systems produce 2-3 LPM of 18-Megohm water directly from ordinary tap water or •	
pre-treated water
Analytical, biological, and ultra-low TOC versions are available with or without built-in •	
reverse osmosis pretreatment for operation anywhere in the world 
Systems feature continuous recirculation to maintain maximum water purity•	
Ultrapure water is instantly available on demand up to 7 feet from the system via the •	
included remote dispenser 

BASIC LAB
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AR RF/Microwave Instrumentation www.ar-worldwide.com
800A3A RF Amplifier Booth 3788

Internal impedance transformer features selectable values of  •	
12.5, 25, 50, 100, 150, 200 and 400 ohms 
800 watt, 10 kHz – 3 MHz amplifier offers impedance-matching  •	
capabilities and excellent mismatch tolerance
1500 and 5000 watt amplifiers in this frequency range and external impedance trans-•	
formers for applications requiring an extended range from 8 to 2000 ohms are available

Biosensing Instrument www.biosensingusa.com
Electrochemical Flow-through SPR  Booth 2604

Small cell volume facilitates rapid sample exchange and fast  •	
kinetic studies and reduces consumption
Dual-channel allows users to easily perform control  •	
experiments and to develop new applications
Enables real-time monitoring of influx/efflux  •	
of ions within redox thin films 

CAS www.cas.org
Databases of Chemical Information Booth 3209

Databases cover disclosed chemistry and substance information from journals, patents, •	
and selected web sources 
Covers 10,000 currently published journals and patents from 57 patent authorities •	
CAS REGISTRYSM provides the most current collection of chemical substance information •	
Products and services, including SciFinder® and STN®, make this content accessible for •	
search and analysis

CONCOA www.concoa.com
530 Series Automatic Switchover System  Booth 1845

Delivers continuous supply of high-pressure non-corrosive, non-oxidizing gas at flows up •	
to 4000 SCFH
Allows user to select from 3000, 4500, or 6000 psig source pressures and accurately •	
control outlet pressures in four delivery pressure ranges
Includes a final line pressure regulator that can be adjusted from 0-1000 psig up to •	
0-3000psig, depending on model
Can be configured with remote alarm capability that alerts user the system has depleted •	
primary supply source and has changed over to reserve supply 
Chrome-plated barstock brass-bodied regulators with “dynamic cartridge” and  •	
Capsule® seat assembly ensure precise pressure control and increased service life

DyChrom www.dychrom.com
JTD-505III Automated Purge  
and Trap Sampler Booth 2271

Curie point heating principle rapidly heats trapped organic •	
compounds to achieve high sensitivity
Sampler includes large capacity quartz sample tubes to analyze a •	
range of samples from low boiling VOC to high boiling components
Up to 15 quartz sample tubes can be loaded onto the auto •	
sampler rack for unattended operation
Unit can process sample tubes in random order allowing one •	
sample tube to be a blank check for contamination
Sampler can be installed on all commercial gas chromatographs•	

Environmental Express Inc. www.envexp.com
AutoBlock® Automated Metals Digestions Booth 3081

Self-contained system provides automatic, unattended metals  •	
digestion of up to 54 samples
System features a color touch-screen controller and an internal HEPA filtered air system•	
System is capable of dispensing up to 10 reagents•	
Can perform three different digestion procedures independently and simultaneously•	
System is constructed of graphite, Teflon® and other non-corrosive materials •	

Expert System Solutions S.r.l. www.expertsystemsolutions.com
Optical Dilatometers MISURA® Booth 1988

Carry out thermomechanical measurements with no contact•	
Determine thermal expansion or sintering behavior of •	
several materials, even up to their complete melting
Using dilatometric information, viscosity and surface tension •	
can be calculated

FEI Company www.fei.com
Magellan™ Extreme High-resolution  
Scanning Electron Microscope  Booth 1642

Enables viewing of 3D surface images at many differ-•	
ent angles and at resolutions below one nanometer 
Images samples at very low beam energies•	
Avoids distortions otherwise caused by the beam •	
penetrating into the material below

Fine Care Biosystems www.accumaximum.com
Smart™ Fully Autoclavable Micropipette Booth 2507

Special design spring for piston operation reduces RSI•	
Offers five times more sensitive volume display; a micropipette with 100-•	
1000ul volume range has an increment of 1ul instead of 5ul
Counter lock mechanism prevents accidental volume change•	
Re-calibration knob is easily accessible and prevents any accidental deflection•	
Complete pipette can be disassembled for servicing and maintenance at •	
customer end without special tools

Glass Expansion  www.geicp.com
TruFlo Sample Monitor Booth 1473

Ensures actual rate of sample uptake to the nebulizer is always known•	
Reduces the need to repeat measurements due to a blocked nebulizer, worn  •	
pump tubing or incorrect clamping of the pump tube
Alarm can sound if sample uptake is outside specified limits•	
Monitor is easy to install and is compatible with all ICP-OES and ICP-MS models•	
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Hamilton Company www.hamiltoncompany.com
VISIFERMTM Optical Dissolved  
Oxygen Sensor  Booth 1442

Integrated microprocessor combines the functionality of a classical DO sensor •	
with self-diagnostics
Less maintenance is required because the sensor lacks the mechanically sensi-•	
tive membrane and corrosive electrolytes
Sensor is autoclavable, steam-in-place (SIP) and clean-in-place (CIP) compatible•	
Provides accurate oxygen measurement independent of flow and media type•	

Hirschmann, Inc. www.Hirschmann-Inc.com
Opus Bottle-top Mounted  
Liquid Handling Pump  Booth 4175

Available as a 20 and 50 mL model•	
Features injection-moulded piston in one piece •	
from a ceramic compound
Is chemically resistant •	
Separated controller features touch-screen display•	
Can be used as a manual titrator or a program-•	
mable dispenser depending on controller used

IDEX Health & Science LLC www.idex-hs.com
Controlled Delivery Module (CDM) Booth 2048

Compact pump module provides precise liquid flow con-•	
trol through feedback from an integrated flow sensor
Can be integrated into an equipment manufacturer’s in-•	
strument allowing shorter instrument development times
Has been applied to mass spectrometry calibration as well •	
as in vitro diagnostics instrumentation

ISCO-USA Inc. www.isco-usa.com
Steelco LAB680 Laboratory  
Glassware Washer  Booth 2686

HEPA filtered hot air guarantees complete •	
in- and outside drying results
Includes four levels of spindle racks with five •	
different positions 
Features 316L SS chamber, two liquid dosing •	
pumps with level control, computer interface 
and a triple water filtering system 
Flow-meter for detergent and water mini-•	
mizes utility consumption
Conductivity probes and built-in printer for •	
validation are available 

Keur Industries, Inc. www.keurind.com
Discovery Bench System Booth 4374

System can incorporate the storage required•	
Lends itself well to supply data, plumbing, and electrical systems through the super •	
structure and chase components

KIN-TEK Laboratories, Inc. www.kin-tek.com
FlexStream™ Automated Gas  
Standards Generator Booth 2057

Offers total flexibility for creating precision gas mixtures•	
Mixtures are produced by diluting the emission from permeation tubes, or diffusion •	
tubes with an inert diluent, typically nitrogen or zero air
Suited for creating trace concentration – ppm, ppb, and pptr – mixtures•	
An internal microprocessor sets the operating mode and adjusts dilution flows to achieve •	
desired concentrations  

KNF Neuberger, Inc. www.knf.com/lab
Wireless SC920 Series  
Vacuum Pump System Booth 870

Brings fast and precise processing, extremely quiet operation and easy  •	
regulation of all vacuums
Wireless touch screen remote provides full operation of different  •	
operating modes and functions
Supports: vessel evacuation; constant pressure control; automatic detection of the •	
sample’s vapor pressure; and intelligent regulation of process pressure 
Diaphragm stabilization system provides high suction speeds even at low pressures•	
Pump can also be controlled via a PC using Windows-based software•	

Labtronics Inc. www.paperlesslab.com
Nexxis ELN  Booth 1155

Web-based Electronic Laboratory Notebook replaces paper documents and notebooks •	
with electronic forms 
ReDI™ (Rapid eForm Development and Implementation) technology transfers paper •	
documents into electronic forms 
Drag and drop interface requires no programming or custom code•	

LAUDA-Brinkmann, LP  www.lauda-brinkmann.com
LAUDA Integral XT 1590 W  Booth 1971

First of the Integral XT Thermostats with a tem-•	
perature range that spans down to -90oC
Top end temperatures reach 200oC for high •	
temperature reactions
Features outstanding cooling capacity at ultra •	
low temperatures
Suited for applications requiring rapid tempera-•	
ture changes and reliable heating and cooling
Water-cooled to eliminate heat and noise emis-•	
sions into the laboratory

Leister  www.leister.com/axetris
MEMS-based Mid-Infrared Sources  Booth 2036

IR sources are micro-machined, electrically modulated •	
thermal infrared emitters
Feature true black body radiation characteristics, low •	
power consumption, high emissivity and a long lifetime
Sources are packaged in compact TO-39 cans and are •	
available with protective cap or with reflector 
Sources can be fitted either with Sapphire, CaF2 or •	
BaF2 windows
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My lab requires, DEPENDABILITY. 
�at’s why we trust Nippon.

www.hg-nic.us Visit us at booth #3079

With over 30 years experience in mercury analysis, it’s no wonder more labs trust Nippon.
Nippon Instruments is focused on providing innovative MERCURCY ANALYZERS, resulting in a suite of products 
that provide superior accuracy, dependability, and quality of results…all while being the most 
ENVIRONMENTALLY FRIENDLY mercury analyzers available today.  With analyzers designed for everything from 
wastewaters to stack emissions to crude oils, we have a mercury analyzer for just about every application. Give us 
a call today at 1.877.247.7241 and discover what Nippon Instruments can do for you.

Malvern Instruments  www.malvern.com
Zetasizer µV Light Scattering System Booth 2027

Specifically intended for the characteriza-•	
tion of proteins and other biomolecules
Requires just two microliters of sample•	
Enables measurement of as little as 40 •	
nanograms of BSA (bovine serum  
albumin), for example 
Supports improved understanding and •	
management of a wide range of  
biomolecule applications.

Metrohm USA www.metrohmusa.com
888 Titrando® and 890 Titrando®  Booth 1448

The 888 Titrando is for potentiometric titration; 890 Titrando for Karl Fischer titration•	
Both instruments are designed for routine analysis in titration laboratories •	
Standard application methods can be modified •	
 according to user requirements
Method and calculation equation templates are  •	
provided for method development
Both systems connect to balances, printers, PCs,  •	
PC keyboards, barcode readers and sample changers

Miele www.labwashers.com
G 7893 Washer Booth 4085

Compact washer combines capabilities of undercounter washers with true HEPA-filtered •	
forced-air drying  
24-inch wide glassware washer is capable of complete drying in 15-30 minutes •	
Drying times and temperatures are fully adjustable up to 115C  •	
Cool down step also is offered so glassware can be safely handled after drying cycle•	

Mott Manufacturing Ltd. www.mott.ca
Optima™ Fume Hood  Booth 2403

Interior work space of the hood is  •	
optimized by slender 2” side posts   
Work surface is height adjustable from •	
30” to 36” through a motorized  
electro-hydraulic mechanism 
Automatic self-lowering sash system, •	
service fixture controls and receptacles 
are located in recessed apron pockets 
below the work surface
Self-supporting structure allows for •	
mobile or slide-in cabinetry beneath 
to be relocated from hood to hood or 
throughout the lab  
A range of standard widths and interior •	
liners are available
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optek-Danulat, Inc. www.optek.com
Benchtop Turbidity Meter Booth 2505

Triple-beam, optical design measures forward scatter (11°), side scatter (90°), •	
and direct (0°) light  
Drift-free, factory zero point assures sensitivity and precision •	
Inline UV-VIS-NIR, scattered (turbidity) light and pH and conductivity sensors •	
and probes provide real-time, repeatable measurements 
Modular design and durable construction for high temperature, high pressure, •	
and CIP applications 

Parker Hannifin  www.parkermotion.com
OFS350-DRI and OFS350-OSC  
Step Motor Drives Booth 4079

OFS350-DRI microstepping, 3.5 amps, 42 VDC offers 400 to 12,800 steps per revolution•	
OFS350-DRI drive includes an automatic feature to lower motor current by 50% when-•	
ever the motor is left at rest for more than one second
OFS350-OSC digital oscillator microstepping, 3.5 amps, 42 VDC offers  •	
12,800 steps per revolution
OFS350-OSC drive includes five optically isolated inputs, external speed control, tach •	
output, and internal pots for accel/decel rate along with high- and low-speed range selection
Both feature a step phase sequencer with MOSFET three-state switching amplifiers, and •	
optoisolated circuits

Porvair Sciences Ltd  www.porvair-sciences.com   
24-well MiniVAP™ Booth 3877  
Sample Concentrator

Takes just minutes to dry down a plate•	
Compact design •	
Fits into any standard fume cupboard •	
Ideal for laboratories tasked with smaller numbers of  •	
individual 24-well plates

Precise Automation, Inc. www.preciseautomation.com
PreciseFlex SCARA Robo Booth 3005

Robot features a vision-guided controller, kinematics for Cartesian coordinate •	
motion, and servo motors
When equipped with a vertical gripper, robots can assemble parts within a •	
600mm radial working area
With a horizontal gripper, robots can service several linear or curved rows of •	
stacked storage locations that need not be directly in-line with the robot’s base
Robots come fully assembled  •	
Controller and harnesses are embedded within the robot’s structure, resulting •	
in a smaller footprint

Aries Filterworks  www.ariesfilterworks.com
Gemini-Mini Basin (Gemini-MB)  Booth 3110

Wall-mounted, high-flow, point-of-use polisher dispenses Ultra Pure Water  •	
at a rate of 3.7-lpm
Flow rate is over 3 times faster than traditional polishing systems•	
Can be intuitively programmed to automatically fill and stop at precise volumes  •	
Dispensing features include: ability to program four independent batch volumes; remote •	
dispense gun with full recirculation and submicron filter; direct feed  
of equipment downstream

Supercritical Fluid Technologies Inc. www.supercriticalfluids.com
HPR Series High Pressure  
Chemical Reactors Booth 2513

Reactors range in size from 50 ml to 8 liters and may be •	
operated up to 10,000 psi and 350C
Magnetically coupled impeller provides optimal mixing•	
High pressure components are ASME rated  •	
and protected by a rupture disc 
Compact instruments fit easily into a fume hood•	
Modular design enables easy alteration of basic configu-•	
ration to adapt to evolving application needs
All functions are controlled by an integrated  •	
processor with a full color touch screen 

Sierra Instruments, Inc.  www.sierrainstruments.com 
Max-Trak® Model 180 Industrial  
Mass Flow Meters and Controllers Booth 1315

Available with 316 stainless steel (ANSI or DIN) flange mounting for gas flow  •	
rates up to 1000 SLPM (pipe sizes up to 1 inch / 25mm)
Model 180 flanged has +/-1% of FS accuracy and +/-0.2% of FS repeatability •	
Can communicate to a user workstation via RS-232, RS-485 or one of 4 analog signals•	
NEMA 6/IP67 rated mass flow controller conforms to rigorous  •	
water-resistant requirements
Well-suited to handle challenges  •	
commonly found in heavy  
industrial applications 

Silk Scientific, Inc. www.silkscientific.com
UN-SCAN-IT Graph & Gel  
Digitizing Software Booth 1603

Windows and Mac OS X versions automatically convert scanned graphs to (x,y) data •	
using a drag and drop interface
Software features colored data line follower, improved grid line filters, and a graphical •	
(x,y) data eraser  
Works with any scanner or image input device•	
Can be used to digitize journal graphs, strip chart output, old graphs, or any other hard-•	
copy graph
Software can integrate peak areas, smooth data, take derivatives, enhance data resolu-•	
tion, edit and append data, re-scale graphs, and store data in ASCII format 

Systat Software, Inc.  www.lisa-lims.com
LISA.LIMS  Booth 97

Based on Oracle® relational database system and designed for use in R&D, production, •	
and environmental requirements in both industry and the public sector 
Supports the entire order-processing chain in laboratory operations•	
Holistic system offers administrative functions as well as support for  •	
laboratory management 
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Tecan www.tecan.com
OEM Liquid Handling  
Robots and Pumps Booth 1386

Cavro® Omni Robot is easily configurable for many different applications•	
Designed for easy integration, being both simple to install and to operate•	
Cavro Centris Pump uses long-life ceramics for the fluidic path •	
Outperforms conventional pumps in precision and longevity,  •	
even with aggressive solvents
Offers a broad working volume range  •	
from a single syringe size

Thermcraft, Inc. www.thermcraftinc.com  
eXPRESS-LINE 1100C  
Split Tube Furnace  Booth 2219

Features removable, replaceable and customizable vestibule blocks•	
Allows for multiple diameter process tubes to be used within the unit’s heated chamber•	
Designed in two standard sizes, 3” ID or 6” ID and in four  •	
different lengths: 12”, 18”, 24” and 36”
Features 16-gauge welded steel cabinet that can be mounted vertical or horizontal•	

UltraVolt, Inc.  www.ultravolt.com 
“E” Series Line Power Supplies Booth 2540

Operate from 0 to ±1kV through 0 to ±15kV at 4 watts, 15/20 watts, or 30 watts•	
Offer a high-resolution, programmable, high-voltage DC output optimized for bias or •	
power applications with reliable ppm level performance in a low micro-discharge design
Engineered for a variety of instruments including mass spectrometry, gas chromatogra-•	
phy, e-beam and i-beam systems, APDs, channel electron multipliers, scintillators, PMTs, 
thin-film and thick-film systems, and residual gas analyzers

Universal Electric Corp.  www.uecorp.com
Starline™ Plug-In Raceway Booth 4960

Provides the ability to add or relocate electrical outlet plug-in modules anywhere on the •	
raceway quickly and easily
Insulated copper bus bars are preinstalled in the raceway sections •	
Optional datacom channel is available for data, video and audio applications•	
Computer and phone jacks can be placed at any location on the cable channel quickly •	
and easily
System is tested to meet NEC and UL standards and carries the ETL mark•	

Velquest Corp. www.velquest.com
ePMC Platform (Electronic Process Management 
and Compliance Platform) Booth 852

Paperless laboratory execution and batch record workflow system•	
Provides a common platform for Process/Analytical Development groups, QC/QA cGMP •	
labs,  and Plant Batch Record documentation groups
Contains an integral Electronic Notebook and facilitates the technology transfer tasks as •	
a drug is developed and commercialized
In production, all QC testing and batch records are automated with respect to method/•	
SOP viewing, data capture from all instruments and integration with IT systems (CDS, 
LIMS and/or ERP)

Zumatrix, Inc.  www.zumatrix.com
Matrix Gemini LIMS 5.2 Booth 856

Functionality includes direct integration with email for sending messages and built-in •	
SPC controls to produce control charts
Easier control of parent-child sample relationships improves the tracking and reporting •	
of aliquots 
Dashboards provide “status-at-a-glance” information to management•	
Configuration tools allow screens to contain different fonts, font sizes, colors and images •	
in different formats, producing systems that are easier to use

CONSUMABLES

Alconox, Inc.  www.alconox.com
SOLUJET® Low-Foaming  
Phosphate-Free Liquid Detergent  Booth 4062

Cleans glass, metal, plastic and ceramics in all kinds of •	
machine washers
For use in labware washers, dishwashers, washer sterilizers, •	
washer-sanitizers, cart washers and spray washers
Saves time and cost due to rapid penetrating power •	
Tackles demanding residues at low concentrations•	

Bio-Chem Fluidics www.biochemfluidics.com
Omnifit® T-Series Bottle Caps Booth 2719

Prevent harmful chemicals and vapors from escaping•	
PTFE inner portion and an anti-twist design allow the inner body of the cap to spin freely •	
Caps require no fittings; 1/8” tubing is simply pushed through luer ports in the cap•	
Luer ports allow connection of other sizes via a range of luer adaptors•	
Optional integrated check-valves and filters are available•	

CPI International  www.cpiinternational.com
Instrument Supplies and Consumables  Booth 2461

Consumables include metals and organic standards, glassware, sample vials, pump tub-•	
ing, cones and detectors, syringes, columns and liners for all OEM manufacturers of ICP/
ICPMS and GC/GCMS instruments
Offers innovative solutions in the areas of lab automation, sample preparation, sample •	
throughput, increase detection limits and problem sample matrixes
Colitag™, which is an ONPG/MUG based total coliform and E.coli test, competes favor-•	
ably with other available tests 
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Hellma USA, Inc.  www.hellmausa.com
Fiber Optic Probes Booth 1826

Ultra mini probes with an outer diameter of 3.2 mm and high •	
pressure/high temperature probes with an outer diameter of 
32 mm are available.
Probes can be tailor made for special applications•	
Measuring heads are made entirely of quartz, which is resis-•	
tant to nearly all kinds of chemicals and aggressive media
Probes withstand very high and very low temperatures and •	
also high pressures

High-Purity Standards www.highpuritystandards.com
NIST-traceable Standard Booth 2541

NIST-traceable quality control check standard of Be solid from BeO on  •	
filter media is available  
Produced at 0.2µg/Filter, 0.5µg/Filter, 1µg/Filter, and 2µg/Filter on 0.8µm  •	
pore, 37mm diameter, nitrocellulose filter media
Other concentrations and filter media are available •	

MD Scientific Glass www.mdscientificglass.com
 Booth 717

Quartz and borosilicate laboratory/scientific  •	
glassware fabricated to user specification
Company also repairs glassware •	
Master glassblowers and craftsmen  •	
manufacture to tight tolerances
Markets include pharmaceutical,  •	
chemical, environmental, chromatography  
and laser fields

MPT Industries www.mptindustries.com
OC Lubricant-paste-sealant Products Booth 515

Chemically inert lubricant-paste-sealant materials handle corrosive or •	
oxidizing substances
BAM-certified products offer alternatives for compressed/liquefied gas, •	
cryogenic and vacuum industries
OC Three PTFE Paste joint and thread sealer is an aqueous based PTFE •	
particle formulation for instrumentation system fine threads, cylinder valves 
and oxygen distribution systems 

Pawling Scientific Products      www.cepure.com
Cepure 5000 Natural Rubber Septa  Booth 736

Improved natural rubber vial septum for  •	
chromatography
Delivers lower bleed and permeability than  •	
those made of silicone
Lower bleed reduces the potential for producing •	
chromatograms with interfering peaks
Significantly lower permeability when exposed to •	
typical organic solvents used in GC and  
HPLC analyses
Better compatibility with common laboratory  •	
solvents such as ketones and alcohols 

Photron Pty. Ltd.          www.photronlamp.com
Light Sources Booth 4151

Hollow cathode lamps offer fast warm-up times and extended shelf life•	
Super lamps provide a simple, efficient equivalent to EDLS with a wider range of elements •	
Deuterium arc lamps and coded lamps for some instruments also are available•	

Saint-Gobain-High Performance Seals  www.seals.saint-gobain.com 
OmniFlexTM Air Actuated Valves Booth 1932

Low temperature performance 70F (-57C)•	
Low compression set (12%)•	
Excellent chemical compatibility•	
Lower costs than perfluoroelastomers•	

Sepax Technologies, Inc. www.sepax-tech.com
Antibodix Special Phase for  
Monoclonal Antibody Separation Booth 3615

Non-porous PS/DVB-based weak cation exchange materials are designed for high  •	
resolution separation of MAbs
Offers a range of particle size selections: 10, 5, 3 and 1.7 µm, while the decreasing •	
particle size leads to higher separation efficiency and resolution
High degree of hydrophilicity of the surface eliminates non-specific protein interactions, •	
improving separation resolution  
Proprietary chemistry creates optimized high capacity for non-porous particles, resulting •	
in high loading capacity and high resolution 

VICI Valco Instruments www.vici.com
Mininert®Valves Booth 3117

Push-button operation--green to open, red to close--provides safe, user-friendly operations•	
Valve bodies are PTFE with a stainless steel stem•	
Add leak-tight 250 psi sample storage capability to a  •	
standard Pressure-Lok® or Luer hub syringe, allowing  
sample to be pressurized just prior to injection 
Provide leak-tight closure with syringe access  •	
to screw-cap and crimp-top vials, test tubes, flasks, 
 and reaction chambers 
Models are available with tapers or with  •	
1/4-28 or pipe threads

Wheaton Science Products  www.wheatonsci.com
Crimpenstein Electric Crimper/Decapper Booth 4460

For laboratories that crimp or decap large •	
volumes of aluminum seals
Ergonomically designed to reduce hand fatigue •	
and improve overall efficiencies with semi-
automatic operation
Available with quick change jaw-sets in 8, 11, 13 •	
and 20 mm sizes 
Adjustable jaw intensity with memory allows the •	
user to regulate jaw action as required to achieve 
the perfect crimp
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SEPARATIONS / SPECTROSCOPY

Aurora Instruments Ltd. www.aurora-instr.com
Lumina 3300 Atomic  
Fluorescence Spectrometer  Booth 4578

Provides elemental analysis solutions for sub trace detection of mercury and all hydride-•	
forming elements
Offers continuous flow or sequential injection sample introduction methods•	
Vapor generator provides enhanced sensitivities and reduced interferences for parts per •	
trilliion detection of numerous elements
Light path design enables simultaneous analyses of two elements•	
An autosampler to fully automate the analysis process is available•	

Biosensing Instrument www.biosensingusa.com
Electrochemical Flow-through SPR  Booth 2604

Small cell volume facilitates rapid sample exchange and fast kinetic studies •	
and reduces consumption
Dual-channel allows users to easily perform control experiments and to •	
develop new applications
Enables real-time monitoring of influx/efflux of ions within redox thin films•	

Chromsys LLC www.chromsys.com
Evolution GC-MS/MS Triple  
Quad Upgrade Booth 4145

Upgrade for Agilent 5973/5975 mass spec detectors is compatible  •	
with systems that feature diffusion or standard turbo pumps
A standalone Evolution triple quad system with any of three pump  •	
options also is available
The system is useful for applications involving high  •	
backgrounds or matrix effects

Eksigent Technologies www.eksigent.com
ExpressHT™-Ultra HPLC System Booth 1960

Offers cycle times as short as 60 seconds•	
Enables use of small particle stationary phases to deliver narrow peaks •	
to mass spectrometer
Uses up to 95 percent less solvent per analysis than traditional systems•	
Microfluidic Flow Control (MFC) technology generates accurate and •	
reproducible flow rates from nanoliters per minute to hundreds of 
microliters per minute
Control software includes integrated drivers for the most widely used •	
mass spectrometry programs

Fortis Technologies www.fortis-technologies.com
2.5 µm Particle for HPLC Booth 2070

Manufactured from a pure silica template•	
Allows analysts to move towards ultra high pressure chromatography (UHPLC) •	
performance while operating on traditional 400bar LC systems
Offers speed and efficiency without compromising loadability and scalability•	
C18 stationary phase allows ability to operate from pH 1-1  •	

VARIO™ vacuum pumps 
optimize vacuum conditions for 
your evaporative applications 
without programming. 
The result?
•  Complete processes up to 

30% faster 
•  Virtually no bumping 
•  Productivity —  frees you 
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And this lab assistant is so 
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FOSS NIRSystems, Inc. www.foss-nirsystems.com
XDS MasterLabTM NIR System Booth 4881

Enables automated transmission or reflectance analysis of a tray of  •	
multiple tablets or vials
Integrated variable spot-size provides optimal sample illumination•	
Offers non-destructive analysis of solids and liquids in less than a minute•	
Requires no sample preparation or reagents and produces no waste•	
Network-ready analyzer facilitates centralized database management•	

G.A.S. mbH www.gas-dortmund.com
MCC-IMS Gas Analytical  
Sensor Systems  Booth 3516

Combines the high selectivity of a Gas Chromatograph (GC)•	
with the sensitivity of an Ion Mobility Spectrometer•	
Suited for special air analytical measurements like the monitoring of clean rooms, indus-•	
trial process and quality control 
Building Protection-Ion Mobility Spectrometer (BP-IMS) is an•	
ultra-fast and high sensitive gas detection system for protection•	
against terrorist attacks where Chemical Warfare Agents (CWAs), Toxic•	
Industrial Chemicals (TICs) or Explosives (TATP) are involved•	

Harrick Scientific Products www.harricksci.com
VariGATRTM Grazing Angle  
FTIR-ATR Accessory  Booth 4451

Designed for analysis of monolayer coatings on metal •	
and silicon substrates
Features a variable incident angle of 60-65o and a •	
germanium ATR element, providing more than 10 
times the sensitivity of conventional equipment
Angle is variable for optimum sensitivity, and the angle •	
that is set is the actual incident angle on the sample
Wavelength range is 5000 to 650 cm-1•	
Accommodates samples up to 200mm in diameter, •	
has a built-in slip-clutch pressure applicator, and al-
lows self-purging

Ionicon Analytik GmbH www.ptrms.com
PTR-TOF-MS  Booth 3308

Enables users to obtain a broad mass spectrum •	
(> 10,000 amu) in a fraction of a second, with a 
mass resolution of up to 7000 and a single-digit 
pptv-range detection limit for most VOCs
Isobaric substances may even be identified•	
Low detection limits, low mass fragmentation and •	
straight-forward user interface 
Instruments does not need a gas supply, can be •	
operated in most environments using a standard 
“household” power supply
Can be remotely operated •	

JASCO www.jascoinc.com
Preparative SFC System  
with Chiral Detection Booth 4838

Back-pressure regulator allows control of system pressure regardless of solvent composi-•	
tion and flow rate
Pumping system can deliver up to 120ml/min of CO2 and 60 ml/min of modifier and •	
flush solvents at pressures up to 35 MPa (5000 psi)
Injections can be manual or fully automated•	
Repetitive injections can be performed to overlay chromatographic runs•	
Detection choices include UV and/or CD with MS interface capability•	

MIDAC Corporation www.midac.com
Illuminator M4500 FTIR Module Booth 1717

IR source and interferometer in each module provides a collimated output beam•	
Compact (16” x 9” x 8”) module can be coupled with any sampling accessory equipped •	
with its own IR detector to create a compact dedicated analyzer
Internal IR source can be replaced with a detector module for emissions work or for use •	
with an external IR source
Unit can be powered by a 12 volt battery enabling use in remote or field applications•	
Data collection, post processing and report generation are provided by AutoQuant Pro •	
real-time multi-component quantitative analysis package, or the Essential FTIR (EFTIR) 
general purpose spectroscopy software

Phenomenex www.phenomenex.com
Onyx™ Monolithic HPLC Columns Booth 1960

150 X 0.05 mm ID is optimized for the low flow-rate systems used •	
for LC/MS proteomics analysis 
Column sizes include 0.2 mm C18 column for higher flow rates, 150 •	
X .2 mm trapping column, 150 x .1 C8 column and two ultra-high-
resolution C18 columns at 100 and 200 micron IDs 
Permeable Onyx media separates viscous biological samples that •	
clog traditional columns

Porvair Filtration Group  www.biovyon.com
BioVyon™ Protein Purification  
and Solid Phase Extraction (SPE) Microplates  
and Columns  Booth 3877

Products feature a highly purified porous polyethylene material•	
Protein A products offer a simple, rapid method for antibody purification, with no slurries to equili-•	
brate and pour into columns
Protein A 96-well plates are fully compatible with robotic systems enabling rapid development of •	
automated protocols
SPE products offer lower hold up volume and better well-to-well and column-to-column consistency•	
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Rigaku Americas Corp. www.rigaku.com 
ZSX3 Wavelength Dispersive  
XRF Instrument Booth 2420

3.0 kW spectrometer with tube-below design is available with either a vacuum or helium •	
environment in the sample chamber
Has the capacity to employ up to 10 flat or curved crystals for analysis  •	
of specific elements
Can be specifically configured for petrochemical, cement, or metals analysis•	
A range of available software includes SQX standardless quantitative analysis capable of •	
automatically correcting for all matrix effects, and application-specific matching libraries

SEDERE www.sedere.com
SEDEX 85 Low Temperature Evaporative Light-
Scattering Detector (LT-ELSDTM)  Booth 1843

Enables conventional HPLC (analytical and preparative)  •	
and U-HPLC or HTLC (analytical and micro)
Measures peaks with sub-one second widths and  •	
data rates up to 100Hz

Supercritical Fluid Technologies Inc. www.supercriticalfluids.com
SFT-2000 Supercritical  
Fluid Extractor (SFE) Booth 2513

Offers the flexibility of parallel processing•	
Standard configurations allow for two vessels up to 1 liter capacity  •	
each or a single vessel as large as 2 liters
A custom version may be equipped with a vessel as large as five liters •	
Pressurization of carbon dioxide at flow rates up to 250 ml/min. is possible •	
Integrated pre-heater guarantees the temperature of the fluid delivered to  •	
the extraction vessel is consistent 

Shodex www.shodex.com
ODP2 HP Restricted Access  
Material (RAM) Column Booth 1069

Polymer-based multimode column operates in reversed phase and SEC modes•	
Ideal for small molecules, it provides good retention of polar analytes•	
Excludes proteins, simplifying analysis of APIs in biological samples and reducing the •	
need for pretreatment procedures
Column is stable under alkaline conditions, tolerating a pH range (pH3 to 12)•	
Maintains excellent peak shape at salt concentrations as low as 1 mM, and is well suited •	
for LC-MS applications 

SMI-LabHut Ltd. www.labhut.com
HT800L HPLC Autosampler  Booth 3205

Handles up to 110 autosampler vials or two microplates in an ambient or cooled environ-•	
ment with no re-calibration
Up to 10 reagents can be added for derivitization, addition or dilution•	
Contents of any vial may be added to any other vial•	
Samples can be combined, mixed, and injected in microliter or full/partial loop volumes •	
through the integral injection valve

Thermo Scientific  www.thermo.com
Exactive Benchtop LC-MS System Booth 1432

System is designed for compound screening and identification applications•	
Uses mass analyzer technology from the LTQ Orbitrap™ platform to  •	
provide precise information
Ease of uses makes it ideal for non-experts in routine analytical laboratories•	

Torion Technologies Inc. www.torion.com
GUARDION™-7 GC-TMS Booth 873

Lightweight, field-portable instrument is fast, reliable and easy to operate•	
The capillary GC provides rapid, high resolution separation of analytes•	
TMS supports highly sensitive mass-based detection of a variety of compounds •	
Supported with CUSTODION™ SPME syringes for sample introduction  •	
and CHROMION™-1 operating software 

Chemir Analytical Services  www.chemir.com
Investigative Analytical Chemistry  Booth 2014

Independent laboratory specializes in deformulation, material and contaminant  •	
identification, failure analysis, competitive product analysis and polymer testing
Company provides testing and expert witness testimony for legal issues•	
Facility is ISO 9001 certified, FDA registered and DEA licensed •	

Crawford Scientific Ltd www.crawfordscientific.com
EARL - the Electronic Analytical  
Reference Library  Booth 1218 

An on-line resource for analytical chemists to learn about the principles and practices of •	
techniques used in separation sciences
Developed by the analytical chemists and training professionals, with contributions by •	
colleagues from industry, academia and instrument vendors
Library uses web-based multimedia techniques to present interactive topics in analytical •	
chemistry, including HPLC, LC-MS, GC, GC-MS and SPE
Over 3000 pages of online and printable pdf information is arranged in a searchable •	
database for easy access 
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LabRoots, Inc. www.labroots.com
Scientific Networking Site Booths 3874 & 3774

Free, social networking site enables scientists, engineers, and other technical profession-•	
als to connect, collaborate with, and learn from each other
Enables scientists to receive highly targeted, up-to-the minute news of scientific discover-•	
ies and advancements 

Pharmco-AAPER   www.pharmcoaaper.com   
Class 10,000 Clean Room  
and Kosher White Room Operations Booth 2418

Facilities are FDA registered covering the manufacture of sterile alcohol  •	
products and other medical devices
A green company, PHARMCO-AAPER produces ethanol from corn  •	
with a negative carbon footprint
All plant operations are 100% waste free •	

PRA www.praqc.com
Visual Inspection Qualification (VIQ) Booth 4148

Proprietary program for training and certification quality and manufacturing personnel for •	
the determination of Visual Residue Limits (VRLs)
Completely customizable•	
Assists in preparing validation documentation, certified standards for training, analyst •	
qualification test kits, web-based data reporting and management, grading of analyst 
performance training and record of analyst qualification certificates

Promium  www.promium.com
Environmental Laboratory  
Information Management  Booth 654

Element DataSystem® was designed by environmental labo-•	
ratory professionals specifically for environmental laboratories
With over 200 installations, Promium’s staff have extensive •	
work experience in environmental laboratories
Focused on providing information management solutions to •	
laboratories in the environmental, water, construction mate-
rial, microbiological and food testing disciplines

Tamshell Corporation www.Tamshell.com
Precision Plastic Machining Booth 819

Provides precision machined plastic and nonmetallic components •	
Designs and manufactures a line of custom spring energized seals and rotary lip seals •	
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LAB SAFETY 

Concern about musculoskeletal disorders (MSDs) has 
escalated during the last two decades as work cadences, 
techniques and time pressures have intensified in the 
life sciences arena.1,2 Extensive pipetting practices, once 
on the periphery of  ergonomics discussions, now form 
the core of  a hot debate because they are considered a 
major risk factor that could lead to strain-related injuries, 
especially in biology research laboratories.2-5

Based on an independent evaluation of  the activi-
ties performed in a typical cellular biology laboratory 
and conducted by ergonomics consultants, this article 
reaches beyond the present-day controversy about 
pipettes and their relationship to the appearance of  
MSDs and attempts to re-establish the importance of  
this indispensable tool. Additionally, we propose general 
recommendations to improve comfort while performing 
pipette-oriented tasks and reduce the risk of  developing 
MSDs in the laboratory.

Musculoskeletal disorders — Repetitive strain injuries
MSDs are disorders of  the osteoarticular and muscu-

lar systems involved in movement. Their severity and 
the physiological regions affected may vary. MSDs result 
from an imbalance between biomechanical demands and 
an individual’s functional capacities. Their precise devel-
opmental mechanism is not fully known, although some 
studies have identified contributing factors. Inadequate 
circulation due to static contractions, highly repetitive 
work and selective muscular activation over long periods 
of  time are believed to be major factors in the devel-
opment of  muscle, tendon, cartilage and bone lesions. 
Canadian ergonomists have suggested the name repeti-
tive strain injuries (RSIs) as a subcategory of  MSDs 
attributable to repetitive work.6 Carpal tunnel syndrome 
(CTS), the most widely recognized RSI, is identified by 
swelling of  the membrane linings and surrounding ten-
dons in the base of  the palm. Its symptoms include pain 
or numbness in the wrist, thumb and first three fingers 
and loss of  strength or dexterity in the hand. Musculo-
skeletal disorders have multiple origins. Most authori-
ties agree that MSDs result from different factors acting 

simultaneously, and their severity and individual impact 
are impossible to foresee. The three main categories of  
factors associated with the appearance of  MSDs are 
biomechanical, psychosocial and individual (Figure 1).

Ergonomics study in a research laboratory
The ergonomics study sought to determine the rela-

tionship between the risk of  MSDs and activities involv-
ing the use of  pipettes and other common tools within a 
research laboratory specializing in cellular biology. The 
consultants noted distinct differences in the study par-
ticipants’ operating modes, primarily because of  the high 
variability of  tasks but also because of  their individual 
differences in aptitude, skills and morphology. Lab sci-
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 Figure 1. Contributing Factors to Musculoskeletal Disorders
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entists perform multiple tasks—pipetting, centrifugation, 
microscopy, calculations, etc.—all of  which are governed 
by time, precision and safety constraints (Figure 2). 
The study results indicated that 57 to 88 percent of  a 
scientist’s time spent working in the lab involves the use 
of  pipettes. Except for work breaks, which range from 0 
to 14 percent of  the time worked, the remainder of  the 
scientist’s day, between 9 and 22 percent of  the time, is 
devoted to operations such as centrifugation, microscopy 
and calculations. The study also reported that intense 
repetitive movements, ranging from 59 to 89 per min-
ute, were maintained over prolonged periods. Cramped 
rooms, poorly adapted laboratory furniture (sadly com-
monplace in laboratories), disorganized workstations and 
stress resulting from the acoustical assault of  droning 
apparatus all contribute to a greater probability of  the 
appearance of  MSDs.

The use of  pipettes requires dexterity that is often 
complicated by tasks that force the operator to adopt 
awkward postures (Figure 3). For example, manual gel 
loading demands the technician’s full attention as each 
sample is transferred into a separate well. Maintaining 
a reasonable distance can only be theoretical. As with 
working under the fume hood, one must maintain a non-
physiological alignment of  the shoulder, wrist and finger 
joints.

Accelerations of  the heart rate were observed during 
these tasks, owing to the emotional strain that probably 
originates with the responsibility for errors and their 
heavy consequences. Bench work causes difficulties 
linked with worktable dimensions, which are adapted 
to neither the sitting nor standing position. The table is 
either too high for pipetting gestures to be conducted 
without exaggerated flexion of  the shoulder, or too low 
for techniques that require a short eye-task distance. 
Other commonly used laboratory apparatuses such as 
safety screens and microscopes force researchers to as-
sume a boxer’s dodge stance, with arms outstretched in 
an elevated position for the entire duration of  a manipu-
lation. A prolonged static position can generate muscle 
fatigue in the neck region, leading to pain. 

Ergonomics Recommendations
Pipette users acknowledge the transformative effect 

the RSI debate has imposed on pipette manufacturers, 
which now develop product plans based on the prin-
ciples of  ergonomics. Pipettes now require less force to 
operate, and motorized electronic versions drastically re-
duce hand pain related to prolonged repetitive pipetting. 
Pipettes aside, there are universal recommendations for 
improving one’s comfort level in the laboratory7,8 (Table
1). The study revealed that the risk associated with 
extended use of  pipettes depends not only on the ergo-
nomics of  the pipettes, other laboratory devices and fur-
niture, but also on factors such as an individual’s physical 
characteristics, work rhythm, postural constraints and 
environmental conditions. Choosing the appropriate 
tools and organizing a work space in a more ergonomic 
manner can enable one to work smarter and greatly 
reduce strain-related injuries. 

	Figure 2. Distribution of  Tasks of  One Operator (Cell Cloning)
	Figure 3. Awkward and Static Postures Lead to Muscle Fatigue

WEB BOX  For protective measures to help 
eliminate or reduce ergonomic stressors during 
routine laboratory procedures, visit:   
www.chem.purdue.edu/chemsafety/SafetyClass/Injury/lecture/chapii.htm.

http://www.labmanager.com
http://www.chem.purdue.edu/chemsafety/SafetyClass/Injury/lecture/chapii.htm.
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Target Recommendation Reference

Physical
Premises

Minimal space requirement per person •	
>10m2
Minimal width for passageways •	
(1 person: 60 cm, 2 persons: 80 cm)

NF X35-102
ISO 557

Furniture &
Apparatus

Use adjustable tables and seats•	
Opt for a fume hood with easy access •	
and comfortable seating
Place frequently used devices in logical •	
locations

NF X35-104
and
X35-105
ISO 9241-5
Ref. 9

Manual 
Devices

Choose a pipette adapted to the task•	
Prefer tips recommended by the •	
pipette manufacturer
Use multichannel pipettes for 96-well •	
plate applications
Opt for motorized pipettes for repeti-•	
tive and mixing tasks

ISO 8655

Work
Organization

Do not exceed a gesture frequency of •	
30 gestures/minute
Take frequent, short breaks•	
Take a mandatory pause after each •	
sequence of repetitive work
Vary tasks (work with diff erent muscles)•	

NF EN 1005-5

Work
Conditions

Noise < 55 dB(A)•	
Maintain a comfortable ambient •	
temperature
Ensure the workstation is suffi ciently lit •	
(300 to 600 lux)
Eliminate dazzling sources of light•	
Eliminate glare and refl ections from •	
computer screens

ISO 9241-6
ISO 7730
NF X35-103
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Truly constant volume laboratory ventilation systems 
are almost obsolete, but there is a wide range of  “nearly 
constant” systems that respond in steps to users’ activities 
and needs. These systems, sometimes called two-state or 
two-position constant volume systems, offer many options 
to ventilation designers.

The ventilation strategy should fit and support the safety 
programs for the laboratory. Ideally, the ventilation design-
er and safety officer work together to produce a coherent 
program of  exposure control.

Four steps to designing two-state ventilation
The following four design steps will lead to a system 

that ventilates a lab efficiently and works with the institu-
tion’s safety programs:

First, identify the conditions in the room that call for •	
differing flow rates. Often, the presence or absence of  
people in the room calls for differing flow rates. The 
need to use a particular exhaust device, or some other 
aspect of  the lab users’ work, can also necessitate differ-
ing rates. 

Second, determine the flow rates for the device and the •	
other flow devices that coordinate with it. The ventila-
tion engineer should share this task with the health and 
safety professionals. Typically, each person has informa-
tion and expertise to contribute. To set flow rates that 
effectively protect workers, designers should consider 
the principles of  industrial hygiene, along with issues 
of  room air distribution and ventilation efficiency. 
These concepts, however, do not lead directly to simply 
calculated answers. Designers should resist the tempta-
tion to fall back on rules of  thumb. Instead, they should 

consider the intended laboratory tasks and document 
any assumptions about lab use. The process is actually 
simplified by the fact that they are selecting two dif-
ferent flow rates rather than trying to cover all circum-
stances with one. 

Third, select the control system inputs to trigger flow •	
rate changes. Although this step is closely related to the 
first step, there is an important distinction. The question 
in step one was “What conditions change the require-
ments for airflow?” Now the question is “How does the 
control system detect the changes?” The answer might 
be manual inputs from the user or perhaps something 
more passive. The building automation system is likely 
to execute some control logic to select the high or 
low flow setting. For example, there are usually timers 
involved to limit unnecessary changes of  state. If  there 
is more than one input involved, then a process that 
combines their effects is necessary. 

Fourth, design an indicator that informs lab users of  •	
the ventilation system’s state. Users should understand 
that the system has multiple flow states and recognize 
how that supports their work. They can verify at any 
time that the system is operating in the appropriate 
mode. If  the system is in the wrong state, lab users can 
take steps to restore safety. 

VENTILATION 
STRATEGIES
CONSTANT FLOW, VARIABLE FLOW, AND ALL THE SPACE BETWEEN 
by Jim Coogan, P.E.

“Two-state or two-position constant  
volume systems offer many options  

to ventilation designers.” 
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For an exhaust device, the indicator is typically on or 
at the device. For a two-state room, indicators might be 
within the room or in the corridor outside.

It is important that the information sent to the user be 
based on measured airflow, not just on the state of  the 
control device. Since mechanical systems can be com-
plex, the airflow is not always what the controller com-
mands. Consider an actual case of  a two-state fume hood 
system that used a two-speed fan motor to set the flow. 
The exhaust was directed through a barometric damper. 
When the fan ran at low speed, the damper closed, caus-
ing the hood to leak. The system indicated that the hood 
was working at the low flow rate since the motor was 
running, when in fact there was effectively no flow and 
no containment.

Two-state rooms
Some systems reset flow rates room by room. Safety 

professionals reduce the ventilation rate for some rooms 
if  they are confident that workers are not inside those 
rooms executing procedures that create hazards.

If  the flow rate is based on occupancy, a familiar set of  
methods for the building automation system can deter-
mine the rate. Such methods include schedules, manual 
switches, people detectors, and combinations of  these. It 
is important to select methods that make sense for a par-
ticular room and the way people use it. For example, in 
a teaching lab, a schedule might be appropriate. On the 
other hand, the instructor might need to take responsi-
bility for manually selecting high or low ventilation.

Designers should carefully examine their assumptions 
about what users will do. For example, sometimes a light 
switch is used to indicate occupancy. In a facility with 
good daylight, that might not work. People detectors are 
not always effective, either; it depends on the kind of  
sensor and the activity of  the people inside the room.

Some lab rooms change state for reasons other than 
occupancy. Emergency ventilation is one example. If  the 
lab workers have an accident, they can exit the room and 

initiate the emergency mode. They may press a switch or 
make a phone call to signal the emergency. The venti-
lation system then switches over to a set of  flow rates 
selected for the emergency condition. In emergency 
operation, it is important to avoid the pitfall of  pressur-
izing the room to the extent that it becomes difficult to 
open the doors.

Two-state fume hoods
When airflow reduction applies to a fume hood, a 

health and safety official and a ventilation engineer iden-
tify two operating states:

•	 Sash	open	with	a	worker	at	the	hood	
•	 Sash	closed	

Determining the flow rates required to contain the 
hazard in each state requires consideration of  the hood’s 
containment characteristics as conditions change in the 
actual working environment. This means paying atten-
tion to the “As Installed” and “As Used” performance.

Flow rate, or face velocity, is just one factor affecting 
the performance of  a fume hood as a containment de-
vice. Before setting the airflow, designers should consider 
other factors, such as room air currents and equipment 
within the hood. For support, the design team can turn to 
the large body of  published industrial hygiene research 
that emphasizes the other influences on hood perfor-
mance (Ahn, Woskie, DiBerardinis & Ellenbecker, 2008). 
To automatically apply a rule of  thumb would neglect 
worker safety and energy efficiency.

Detecting the opening of  a sash is usually easy, with 
one or more switches that respond to sash movement. 
When a sash is opened, the system selects the higher 
flow rate. When the sash is closed, the system selects the 
lower flow rate.

Some designs switch the flow rate for all the ventila-
tion equipment in the room (supply, general exhaust, 
and fume hoods) as a unit. In such a case, the controller 
checks each fume hood sash and the occupancy state of  
the room to select the flow setting.

“Flow rate, or face velocity, is just one  
factor affecting the performance of a fume 

hood as a containment device.”

“Anecdotes abound of sophisticated  
ventilation systems that fail to save  

energy because the sashes are left open.”
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Reduced flow with an open hood (not recommended)
In some cases, designers propose lowering the hood 

flow rate while the sash is still open, but when the worker 
is apparently not present. This approach has serious dis-
advantages. Whether the criterion is energy conservation 
or safety for workers, closing the sash is a better idea.

Consider the energy use first. (Energy use is not 
the most important issue, but typically it is the reason 
to reduce airflow.) Advocates of  reduced flow for an 
unattended hood sometimes go as far as to achieve a 40 
percent reduction (e.g., 100 fpm attended and 60 fpm un-
attended). Closing the sash, however, frequently enables 
an 80 percent flow reduction. That’s twice the savings. 
The drawing below illustrates a numerical example.

 Clearly, closing the sash saves more energy than leav-
ing it open and reducing the flow, but it is apparently 
easier said than done. Anecdotes abound of  sophisticated 
ventilation systems that fail to save energy because the 
sashes are left open. There appear to be difficulties get-
ting lab workers to use equipment correctly. That does 
not mean designers should give up, as it sends exactly the 
wrong message when we improve the efficiency of  unsafe 
practices.

Nearly any Chemical Hygiene Plan requires hood users 
to close the sashes whenever possible. This basic principle 
appears throughout lab safety literature, including stan-
dards from NFPA, ACGIH, SEFA, and AIHA. We need 
to take this idea seriously and address the real problem. 
There is a wide variety of  approaches to sash management 
from which to choose. Solutions include the technical fix 
(automatic sash closers), human behavior changes, and a 
combination of  the two (Coogan, 2008). There are many 
options, but giving up is not one of  them. A sash manage-
ment plan is a prerequisite in the Energy Performance 
Criteria from Labs21 (Labs21, 2008). Lab managers need 
to address it; lab designers ought to help.

Conclusion
With attention to the design process, two-state ventila-

tion control systems can be very efficient and fit well into 
an organization’s safety program. This paper presents a 
four-step design process that encourages the ventilation 
designer to work with the institution’s safety programs 
rather than against them.
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Supercritical Fluid Extraction

Problem: Extraction of  oils and fla-
vors from natural products is tradition-
ally accomplished with either organic 
solvents or by steam distillation. Both 
of  these methods have significant 
drawbacks. Organic solvent extraction 
can leave trace amounts of  the solvent 
in the extract. Many of  these solvents 
are toxic or carcinogenic and disposing 
of  waste solvent can be a significant 
cost. Additionally, some solvents are 
highly flammable, making their use in 
the process a potential hazard.

Steam distillation offers the advantage 
of  using non-toxic water vapor to per-
form the extraction. However, the high 
temperatures required often thermally 
degrade the extract, changing its physi-
cal characteristics. When this happens, 
the flavor and fragrance of  the extract 
is not the same as in the raw material. 
Oftentimes, yields from steam distilla-
tion are not as high as desired.

The Solution:  High pressure carbon 
dioxide may be used in place of  many 
traditional organic solvents and steam 
distillation. Above 1100 psi and 31.7ºC, 
carbon dioxide is in what is known as 
the “supercritical region.” Under these 
conditions, it has the solvating power 
of  a liquid and the diffusivity of  a gas. 
In short, it has properties of  both a gas 
and a liquid. As a supercritical fluid, 
carbon dioxide is a superior solvent 
for the extraction of  a wide variety of  
natural products.   

A powerful characteristic of  super-
critical fluid extraction (SFE) is the 
ability to precisely control which 
component(s) of  a complex matrix 
are extracted and which ones are left 
behind. This is accomplished through 
precise control of  several key parame-
ters such a temperature, pressure, flow 
rates and processing time. 

Supercritical Fluid Technologies has 
developed the SFT-2000 Supercritical 
Fluid Extractor for performing easy, 
reproducible extractions in super-
critical CO

2. It can be configured with 
hand-tight vessels ranging from 100 ml 
to 5 liters, and it is easy to switch from 

one vessel to another. The instrument’s 
integrated fluid pre-heater ensures a 
consistent fluid temperature inside the 
extraction vessel, which is essential for 
reproducible results.

The SFT-2000 may be used to extract 
a wide variety of  materials (such as, 
but not limited to, saw palmetto, gin-
seng, St. Johns wort, kava kava, gingko 
biloba, hops extraction/concentration, 
caffeine, glycosylated flavanoids, cap-
casin and paprika from chile peppers, 
mint oils, calmus root, valeria, garlic, 
catnip, nicotine, jasmine flower fra-
grance, Lanolin from wool, and Spruce 
needles). While the SFT-2000 can 
operate up to 200oC, the vast majority 
of  extractions can be done under 60°C. 
At these benign temperatures, thermal 
degradation of  products is not a con-
cern. Since CO2 returns to its gaseous 
state upon exiting the extractor, there 
is no need to remove solvent from the 
product. Additionally, CO2 is non-
toxic, so trace residue is never an issue 
with maintaining product integrity.

Yields are greater and product purity is 
higher with supercritical fluid ex-
traction, as opposed to extractions 
performed by traditional techniques. 
Decomposition of  materials almost 
never occurs due to the relatively mild 
processing temperatures, and there are 
no toxic residues.

For more information, go to:  
www.supercriticalfluids.com

The SFT-2000 Supercritical 
Fluid Extractor
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Multi-Tasking in Microplate Format

Problem: Scientists working in 
microplate format can go through 
several wash/dispense cycles in 
the course of  their application. 
Currently, several different instru-
ments are required to accomplish 
the necessary procedures, result-
ing in a high overall operating cost 
and increased time associated with 
manual transfers from one machine 
to another. Scientists are also faced 
with choosing one liquid dispensing 
technology—limiting the range of  
assays that could be used.

Solution: The EL406™ Microplate 
Washer Dispenser offers fast and 
efficient 96-, 384-, and 1536-well 
microplate washing along with both 
peristaltic pump and microproces-
sor-controlled syringe pump drive 
based dispensers on a single platform 
for maximum application versatility.

By combining microplate wash-
ing and reagent addition steps in 
one compact unit, the microplate 
is subject to less handling, there-
fore reducing the threat of  cross-
contamination. A keypad or PC 
interface using a single operating 
system reduces operator error due 
to programming multiple units. Ad-
ditionally, cost and time to operate 
are both streamlined for increased 
overall efficiency.

A major advantage of  peristal-
tic pump technology is the fully 
contained fluid path; allowing for 

sterilization techniques including 
autoclaving with little to no risk 
of  cross-contamination. Addition-
ally, continuous volumes can be 
dispensed in multiple channels for 
increased versatility with low dead 
volume, and reagents can be recov-
ered by reversing the direction of  
the peristaltic pump. In counter-
point, peristaltic pump technolo-
gies are limited by high cohesive 
forces such as high viscosity fluids 
or micro-volumes. These cohesive 
forces can also cause inconsistencies 
if  the liquid is dispensed in frac-
tions rather than full volumes. The 
peristaltic pump integrated in the 
EL406 uses three different autocla-
vable cassettes (1 µL, 5 µL, and 10 
µL) with flexible tubing to deliver 
full incremental volumes to elimi-
nate the effects of  cohesive forces 

or variable fluid viscosity. In addi-
tion to a low dead volume, reagents 
can be recovered by reversing the 
direction of  the peristaltic pump.

Syringe drive dispensers offer a high 
degree of  accuracy and precision 
regardless of  microplate format, 
and through a wide volume range. 
Additionally, syringe pumps do not 
require the use of  consumables, 
therefore reducing or eliminating 
any ancillary maintenance costs. 
The flow rate can be controlled for 
a variety of  applications from gen-
tle cell washing to vigorous reagent 
dispensing. Dispensing in multiple 
channels is available, but only in 
finite volumes. With the addition 
of  two syringe drive dispensers on 
the EL406, one can rapidly dispense 
one to three reagents with a high 
degree of  accuracy and precision 
without operator intervention.

Multifunctional washing and 
dispensing in 96-, 384-, and even 
challenging 1536-well microplate 
formats is now simple, fast and 
efficient without the expense of  
multiple dedicated units or limiting 
dispensing technologies.  

For more information, go to  
www.biotek.com.

The EL406 Microplate 
Washer Dispenser 
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All laboratory equipment used for drug discovery, analyti-
cal methods use and routine manufacturing support must 
be validated in order to comply with Good Laboratory 
Practice (GLP), a set of  industry guidance and regula-
tions that are constantly changing. In busy laboratory en-
vironments, dealing with the large amount of  documen-
tation related to validation processes can be challenging. 
It is therefore important for organizations to implement 
tools for managing these validation activities. Although 
these tools can vary from site to site, many large organiza-
tions are now looking at standardizing validation project 
management. Such tools offer efficiency gains to smaller, 
resource-limited organizations as well. 

The methods used to manage validation projects vary 
widely across the life sciences industry and even within 
the same company, depending on the 
style of  individual project managers. 
There are several stages in validating 
equipment, and having several methods 
of  managing validation projects can be 
time consuming and cause confusion 
within an organization. Some labora-
tories change equipment and therefore 
validation processes regularly, which 
over time can prove more costly and less 
efficient than having a standard valida-
tion project management system in place 
to ensure that existing equipment is re-validated at set 
intervals.

Traditional data and document management methods
Historically, multiple validation tools have been used to 

manage validation projects and documents. These include 
creating individual templates in a word processing pack-
age for each piece of  equipment or system, creating a 
specific document for that particular project and circulat-
ing the document via email as well as using File Manager 
and printed paper documents for review and approval. 
E-mails can be difficult to track, with complex documents 
taking up a lot of  electronic storage, and can easily be 
lost when sent to numerous recipients, which means that 
project managers are not always accessing the most up-to-
date information. Paper documents can also be misplaced, 
old versions not destroyed or shredded, and document 

versions unable to be easily tracked without cumbersome 
management systems. Furthermore, a significant amount 
of  physical space and human activity is needed to store, 
manage and archive these documents. Such methods 
can lead to inconsistencies and errors, which means that 
projects rarely meet the validation and regulation require-
ments within the time frame or budget. Larger companies 
have had the luxury of  being able to throw resources at 
the problem. But with the increased number of  resource-
limited SMEs (Small Medium sized Enterprises) operat-
ing in the same space and the need for larger corporate 
departments to address costs, laboratories are beginning to 
incorporate computer-based validation management tools 
that are capable of  managing the whole project lifecycle.

Regulatory requirements
There are a number of  regulations 

relating to the validation of  systems and 
equipment as well as the storage of  elec-
tronic documents. The GLP guidelines 
deal with the organization, process and 
conditions under which laboratory stud-
ies are planned, performed, monitored, 
recorded and reported. These specify that 
all equipment must be periodically vali-
dated to ensure accuracy, reliability and 
consistency, which influence the validity 

and quality of  test data.1 Laboratories required to follow 
the guidelines produce significantly more documentation 
than laboratories that do not and must be able to store, 
retrieve and trace all data, even long after the project has 
finished. This audit trail is critical to the regulators, and 
indeed life science customers of  contract laboratories. 

Organizations dealing with electronic documents and 
records must comply with FDA 21 CFR Part 11 guide-
lines, which define the criteria under which electronic 
records and electronic signatures are considered to be 
trustworthy, reliable and equivalent to paper records. The 
electronic records must be securely stored in a controlled-
access environment and tracked throughout the docu-
ment’s entire lifecycle. This includes storing clear audit 
trails and version histories so each individual document 
can be followed from creation to archiving and recalled 
if  needed many years from its creation by project manag-

VALIDATING PROCESSES
VALIDATION PROJECT MANAGEMENT SOFTWARE OFFERS A UNIFORM METHOD FOR  
MANAGING PROJECTS, DOCUMENTATION AND DATA 
by Keith Williams and Patrick Hughes

SPOTLIGHT ON SOFTWARE

“Computer-based val-
idation management 
tools are capable of 
managing the whole 

project lifecycle.”
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ers— tasks that are difficult and costly when using File 
Manager and email-based document management meth-
ods or, worse, paper records.

Emerging technologies
To address the common problems and costs associated 

with traditional validation projects, Good Products has 
developed ValMan™, a simple and complete validation 
project management tool designed to streamline validation 
projects in one easy-to-use package. The software allows 
documents and activities for specific validation projects to 
be stored in separate secure areas. A set of  predetermined 
workflow templates facilitate effective project manage-
ment. They allow document reviews and approvals by 
third parties not on the client network, with full audit 
traceability, template management and user management. 
Users have access to a database of  some 15,000 templates 
from a variety of  equipment, systems and facilities valida-
tion projects, including Validation Master Plans (VMP), 
Validation Plans (VP), Design Qualification (DQ), Instal-
lation Qualification (IQ) and Operational Qualification 
(OQ) protocols. The software also allows users to adapt 
and input their existing document and validation work 
flows and processes into the system for greater efficiency, 
as well as use any global templates or document templates 
already developed.

The ValMan module sits on the g-docs™ GLP 21 CFR 
Part 11 compliant platform from Good Products and 
allows users to store electronic documents in one secure 
area with full tracking of  the document, including ver-
sion history. Using the software, laboratory workers can 
be assured that their computer systems, equipment and 
analytical method validation projects are fully compliant 
at all times. ValMan is easy to install and is easy to use as it 
is based on Microsoft systems regularly used by laboratory 
staff. Project managers can easily configure the software to 
allow access to data libraries for individual users depend-
ing on their job title, job description and their level of  
responsibility, without the need to utilize additional pro-
grams.  All customers benefit from complimentary unlim-
ited training for users and administrators and the software 
can be integrated into Outlook where re-validation dates, 
document approvals, and project changes can be notified 
via email, prompting user action.

Conclusion
Using a designed validation project management tool 

offers laboratories a standard and uniform method of  
managing all validation projects, documentation and data 
by eliminating the need for multiple computer systems.  
By storing all validation artefacts in one secure reposi-

tory, companies can benefit from standardized validation 
projects, best practice proliferation across the group and 
be confident that all projects are fully compliant with 
industry regulations and guidance.  Such secure systems 
are easy to use and can be swiftly implemented to increase 
efficiencies in validation projects, thus saving time and 
costs over traditional validation processes.

http://www.labcompliance.com/tutorial/glp/default.aspx1. 

Keith Williams, CEO, Good Products Ltd., can be contacted at 
info@goodproductsEU.com or +44(0)115 912 4544. 

Patrick Hughes, Senior VP Strategic Business Development, Good 
Products Ltd., can be reached at info@goodproductsUS.com or  
+1 949 725-2946

SPOTLIGHT ON SOFTWARE

• Guaranteed 5 yearGuaranteed 5 year  
trouble-free operation.

• Easy to use; no experience 
required. 

• Easy run flexibility; individual 
parameters can be selected for  
each sample.

Call 630/645-0600 for info

Wet Chemistry Made Easy!
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• Easy operation; no hydraulic 
problems, no reagents or 
samples continuously pumped 
into a manifold, no pump tubes, 
minimal waste generation.

• Easy preparation of standards from 
a stock solution, auto-dilutions.

NO2, NO3, NH4, PO4, TP, TKN…

EasyChem 
Discrete Analyzer

USEPA

APPROVED! “GREEN”  

NITRATE

WEB BOX  For a demo of ValMan, please contact 
ValMan@goodproductsEU.com.  
For further information on the Good Products 
portfolio, please visit:  www.goodproductsEU.com. 
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YOU NEED TO CREATE AN SOP… 

The SOP development process is an excel-
lent way for managers, workers, and technical 
advisers to cooperate for everyone’s benefit. 
Standard operating procedures used in com-
bination with planned training and regular 
performance feedback lead to an effective and 
motivated workforce.

The following eight steps describe a method 
that will produce excellent procedures and  
generate maximum buy-in from the workforce.

1  Plan for Results

Standard operating procedures work best when they are designed 
to achieve specific results. Decide what business goals will be 
achieved through better management with SOPs and how those 
goals will be measured. Many benchmarks exist in the industry to 
help measure quality and efficiency in specific areas.

2  Produce First Draft

Select a format for the procedure. If you choose to use simple 
steps, hierarchical steps, or the graphic format, first make a detailed 
list of the steps in the order that they are done. A simple way to get 
started is to observe someone performing the process as it now 
exists and write down everything that the person does. This list is 
now a draft of the procedure. If the procedure needs to appear as 
a flowchart, start with the most reasonable beginning point. Draw 
the decisions that a worker will need to make and the actions that 
follow each decision. Don’t try to be perfect with the first draft, 
because it is very likely that you will need to make many revisions.

3  Conduct Internal Review

Provide each worker who performs the procedure with a copy of 
the draft SOP. Ask the workers to review and suggest changes 
that will make the procedure easier to understand or more ac-
curate or will improve performance. Assure the workers that their 
input is important and will be used. People are much more likely 
to accept and use an SOP if they feel a sense of ownership in it. 
Another reason to involve the workers is that they are likely to 
have good ideas. Highly successful managers actively engage 
their work teams in a continual quest to become more efficient, 
increase cost-effectiveness, and improve quality.
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4  Conduct External Review

Managers increasingly rely on advisers outside their own organiza-
tions. The SOP writing process is an excellent way to tap the exper-
tise of your advisers. Provide them with a copy of the SOP draft. Ask 
them to suggest any changes that will make it clearer and more effec-
tive. Revise the procedure as necessary to incorporate their input.

5  Test

For procedures to be effective, they must perform in the workplace. 
There is only one way to be absolutely certain that a procedure is well 
written and performs as expected. Have someone test the procedure 
by performing each step exactly as it is described while the proce-
dure writer watches. Have a person not familiar with the work follow 
the procedure. Any steps that cause confusion or hesitation for the 
test worker should be revised.

6  Post

Make a final draft of the procedure and post it in the appropriate 
locations. The workplace is one essential location. A master SOP file 
should be kept in a central location so workers can review little-used 
SOPs when necessary. It is essential to keep SOPs up to date.

7  Train

One of the last steps in the SOP writing process is often the most 
neglected. Train or retrain everyone as necessary to follow the 
procedure exactly. Even with very detailed steps, it is necessary to 
train all workers. Otherwise, individuals will interpret the meaning 
of procedures in different ways, leading to inconsistency in work 
routines and performance.

An effective SOP training program first will make the worker aware 
of what training activities will take place and what the trainee will be 
able to do when training is complete. The trainer will explain and 
demonstrate both why and how each step in the SOP is performed 
and then give the learner a chance to practice. The trainer will pro-
vide positive feedback as the learner masters parts of the procedure 
and patiently revisits those parts that need improvement.

8  Audit

An audit will show whether the procedure is being adhered to and 
whether the objectives are being met. It can also help identify areas 
where improvements can be made. Each SOP should be audited 
about three months after implementation and thereafter at least annu-
ally. In addition, the SOP should be audited when dispensing errors or 
“near misses” occur, to identify ways of preventing their recurrence.

http://www.labmanager.com
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PARTING POINTS 
Takeaways from this month’s issue:
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Next-Generation Laboratories, p.10
Author Victor Cardona envisions a “laboratory ‘dance floor’ of the future that allows constant change 
and adapts intelligently to the needs of science.” Features of this best-practice lab include:

Convertible wet and dry labs.•	
Clustered offices for PIs.•	
More lab support space per research team.•	
“Plug-and-play” equipment zones.•	
Adaptable, prefabricated casework systems.•	

Fewer underfloor utilities (such as plumbing) and •	
more access overhead (for electrical, data, vacuum 
and air).
Improved energy efficiency.•	
Sunnier, more transparent spaces with more places •	
to meet and collaborate.

Writing in a Second Language, p. 20
For the increasing number of scientists, engineers and technicians for who English is a second language, John 
Borchardt offers the following suggestions to help lab managers improve their staff’s written communication skills:

Recommend that students take technical writing and journalism courses. •	
Hire consultants to present technical writing workshops.•	
Hire consultants to edit their staff members’ reports for clarity.•	
Assign a “writing mentor” to foreign-born staff members when they are hired.•	
Use computer aids to improve writing.•	
Coach personnel on the use and limitations of word processor grammar and spell checkers.•	

Expert-level, on-site service engineer provided same-day response to service events. •	
On-site inventory of high-use parts increased likelihood of same-day repairs.•	
Automated, paperless regulatory compliance system provided centralized repository for all protocols across all instrumentation. •	
A single, universal protocol replaced OEM-specific compliance protocols for HPLC and GC systems.•	

Integrated Service, p. 32
When a traditional in-house service model was replaced with an integrated service delivery (ISD) program,  
benefits included: 

Reduced service calls.•	
Links to manuals.•	
Prompt on-time maintenance actions.•	
Increased user productivity from guideline adherence.•	

Required Maintenance, p.44
A proactive maintenance program demonstrates compliance, keeps audits moving forward and can increase pro-
ductivity and profitability. Benefits of maintenance monitoring software include:

Identify the conditions in the room that call for differing flow rates. •	
Determine the flow rates for the device and the other flow devices that coordinate with it. •	
Select the control system inputs to trigger flow rate changes. •	
Design an indicator that informs lab users of the ventilation system’s state. •	

Ventilation Strategies, p.80
Two-state or two-position constant volume systems offer many options to ventilation designers. The following four 
design steps will lead to a system that ventilates a lab efficiently and works with the institution’s safety programs:

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


Starsys Mobile Workcenters from Intermetro Undercounter Refrigerator Auto-Adjust Workstations
Versatile, mobile designs 
let you confi gure a lab to 
your requirements. 

Starting at $1,255 Starting at $2,415

Pass-Throughs

Starting at $8,578

Glassware Washers

Starting at $6,950

Glassware Washers

Contamination
Control Hoods

Starting at $1,388

Starting at $7,020 Starting at $5,970 

Lab & Cleanroom Storage

Garb & Parts Dispensers Transport Carts — from Intermetro Lab Apparel

Starting at $29Starting at $157
Starting at $1,248 Starting at $235 

 Starting at $306

Confi gure to your needs!
 – from Marvel Scientifi c

– from Labconco
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