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Keeping Design in Mind 
If you’re setting up a new labo-
ratory or renovating a current 
one, next month’s INSIGHTS on 
Lab Design will be a big help. 
This special feature will discuss 
the latest trends in lab design as 
well as how to get started, what 
to think about when purchasing 
new equipment for the space, and 
energy considerations. The article 
will also look at “hidden” design 
considerations, things equip-
ment vendors and lab designers 
base their designs on, such as 
ergonomic factors and preventing 
contamination. In the end, it all 
comes down to designing your lab 
around your workflow, not design-
ing your workflow around your 
lab. All the information you need 
to meet that goal will be in our 
November INSIGHTS.
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16 Beyond Customer Service  

Department managers need to ensure that their customers are treated with the utmost 
respect and that all their needs are met as quickly as possible. Technology, however, is 
driving the next phase of customer service. Learn how technology is changing the game and 
how those changes apply to the laboratory. 

 Ronald Pickett

LEADERSHIP & STAFFING 

22 Making Performance Reviews Matter

Many managers see performance appraisals as nothing more than an empty, bureaucratic 
exercise forced on them by HR. However, if they are done right, annual performance 
reviews can became a meaningful management tool.

 Lisa Quast

TECHNOLOGY 

28 The Latest in Laboratory Apps  

Highly capable smartphones sporting an array of features, which seem to get richer by the 
day, have enjoyed rapid ascendancy and become the most sought-after communications 
tools, if not platforms, both here in the U.S. and in certain global emerging markets. Find 
out what’s new in apps for the lab.

 Bernard Tulsi

HEALTH & SAFETY 

36 Take the LEED  

Indoor air quality and, in a broader sense and perhaps more accurately, indoor environ-
mental quality, IEQ, has risen to the top of the list for worker complaints over the last 
decade. Learn the LEED strategy for managing indoor environmental quality in your facility 
and how to keep you and your staff happy and healthy.

 Vince McLeod

Leading Change
In a world where technology and methods are continually improving and demands for quick 
results are increasing, the willingness to change becomes an inevitable part of running a 
business or institution. Laboratories are no exception. 

Sara Goudarzi

50

Perspective On:  
A Regional Water Lab
Lab director Josie Longoria and her team at the Guadalupe-Blanco River Authority’s Regional 
Laboratory have the critical task of protecting water quality in the area they serve, but 
the lab also acts as a classroom of sorts, working with local students and representing the 
environmental sciences.

Rachel Muenz 
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Why Change?

We all know that organizations these days face changes like never before. Globalization, breakneck 
technological innovation, and increased competition result in a constantly evolving business 
environment. The same is true for laboratories. “Improved accuracy and turnaround times, as well 
as technological advances in methods and technology, are just a few of the factors that create a 
demand for constant upgrading and modification—both to technical setup and to policy,” says 
Sara Goudarzi in this month’s cover story. In addition to sharing the generally accepted principles 
of change management, the story also provides best practices from lab managers who have used 
those principles to successfully implement change in very specific laboratory situations. But why 
change? Because organizations that respond quickly to the forces of change create a competitive 
advantage for themselves. And those that don’t get left behind. 

This same message is echoed in Ron Pickett’s Business Management article, “Beyond Customer Ser-
vice,” (page 16) in which he talks about the need for labs to become much more innovative and 
proactive when it comes to customer service. “Taking an innovative stance may require navigating 
numerous potholes, detours, and hazards, but it can also lead to a far wider, more influential, and 
more prestigious role for your department, and the impact will be felt broadly,” he says.

And lab manager Josie Longoria in this month’s Perspective On: A Regional Water Laboratory (page 
50) provides another real-world example of how and why to implement change. In her case, 
changes driven by the challenges of increased automation, moving over to a new LIMS, and her 
lab’s need for TNI accreditation. She says that by keeping an open mind and getting buy-in and 
advice from everyone on her team, she was better able to deal with the changes and difficulties. “I 
know a lot of laboratories are reluctant to change, but it’s worth a try,” she says. 

Sometimes the change managers are looking for is in their employees, but they are challenged by 
how best to help staff improve performance. That has traditionally been accomplished through the 
annual review process. However, that process has come under serious scrutiny of late. This month 
we take a look at possible alternatives or enhancements to the dreaded performance review. Lisa 
Quast in “Making Performance Reviews Matter,” (page 22) says, “If you’re doing your job properly 
throughout the year, then the annual performance appraisal should be merely one more discussion 
in the ongoing dialog of how employees are performing.” She also provides seven tips for making 
performance appraisals more meaningful. Mark Lanfear in his monthly Science Matters column 
(page 26) says, “Keep in mind that improvement is each individual’s own responsibility. You can 
make only yourself better. The best you can do for others is to develop a trusting relationship in 
which they can ask for feedback and help when they see the need and feel sufficiently valued to 
take it.” Check out both of these articles for help with your next performance review.

This month’s “INSIGHTS on the Elements of Cell Culture” looks at all aspects of setting up a cell 
culture lab. In it, author Angelo DePalma takes a product-based approach, focusing on the major 
categories—media, culture ware, and large equipment. He also pays attention to the unique re-
quirements of stem cells, which need to be handled quite differently. Turn to page 66 to learn more.

For more in-depth equipment and technology information, visit our Product Focus pages, beginning 
on page 40, for the latest developments in ELNs, FTIR, vacuum pumps, UHPLC systems, and UV-Vis. 

Enjoy.



• thermoscientific.com/breaktheglasshabit

Thermo Scientific™ Nalgene™ plastic labware won’t shatter like glass, reducing the chance of 

injury or loss of valuable contents. The extensive portfolio of durable, high quality Nalgene labware 

can withstand rigorous laboratory conditions, making your laboratory a safer place. Lighter than 

glass and easier to handle, Nalgene plastic labware can provide years of safe use, eliminating 

the expense of replacing broken glassware.

break the
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I n a world where technology and methods are con-
tinually improving and demands for quick results 
are increasing, the willingness to change becomes 

an inevitable part of  running a business or institution. 
Laboratories are no exception. Improved accuracy and 
turnaround times, as well as technological advances in 
methods and technology, are just a few of  the factors 
that create a demand for constant upgrading and modi-
fication—both to technical setup and to policy. 

“The primary goal of  our 
quality program is continual 
improvement, and continual 
improvement means continual 
change,” says Stephanie L. 
Smith, assistant lab director of  
the Physical Sciences Unit at 
the National Forensic Labora-
tory of  the United States Postal 
Inspection Service (USPIS)—
the law enforcement arm of  the United States Postal 
Service. Smith’s lab works tirelessly to make the U.S. 
mail safer, by helping solve postal crimes.

Most agree that frequent improvement is essen-
tial, but implementing change is not always an easy 
feat. Bureaucracy, budget constraints, resistance from 
employees and employers, and a potential initial lag in 
productivity are just a few of  the obstacles to achieving 
transformation in the lab.  

Company structure and concept and laboratory 
needs also determine when and how change occurs.  

Determining need for change
For Dr. Steven Green, codirector of  the Tissue/Cell 

Culture Core at the Iowa Center for Molecular Audi-
tory Neuroscience at the University of  Iowa—a basic 
research lab—change is led by science. 

“We formulate hypotheses and test them,” Green 
says. “As we progress and develop new hypotheses 
to test, we may need to make significant changes in 

techniques or model systems. 
In general we find that science 
is served better by changing 
technical approaches in order to 
achieve a desirable goal rather 
than [by] choosing a goal just 
to accommodate established 
technical approaches.”

For others, change becomes 
necessary when set-in-place 

procedures and equipment come up short. Such was 
the case for Larry Decker, who saw the need for change 
when he joined AccuStandard as its organic quality 
control manager earlier this year. 

Decker knew that he would be working alongside a 
great group of  scientists and chemists who all had many 
years of  training and experience. But he also knew great 
strides had to be taken to improve the physical labora-
tory space and systems being used at the time.  

“They had a good system in place, but we needed 
to make it great and [help them] understand constant 
improvement is always expected,” he says of  his lab 

LEADING CHANGE

“The willingness to change  
becomes an inevitable part  
of running a business or  
institution.”

leading  
change
IMPLEMENTING THE IMPROVEMENTS YOUR  
LAB NEEDS FOR CONTINUED GROWTH  
AND SUCCESS by Sara Goudarzi

http://www.labmanager.com
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New XcelVap™ Evaporation/Concentration System from Horizon Technology
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evaporation of solvent to rapidly reduce sample volumes appropriate for the best analytical instrument sensitivity.  

The XcelVap System provides:
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staff, who were experiencing difficulty delivering reports to the 
clients by the committed dates.

But this improvement wasn’t going to be easy: “Implement-
ing change [within] a seasoned crew is no walk in the park,” he 
says. “I believe that bulldozing all the systems and methods that 
are currently in use just for the sake of  change is not the signal 
you want to send. This [approach] works well with newer em-
ployees, but not with a group of  analytical scientists who thrive 
on questioning ‘why?’”

So he had to make the case for why these changes were required. 

Communicating a vision and creating  
an alliance

Decker explained his vision for change 
through a clever little scheme in which he 
had asked the human resources (HR) repre-
sentative to walk into a scheduled meeting 
with the group leaders to discuss the impor-
tance of  commitment. 

“[She] interrupted the meeting to say our 
paychecks would not be delivered on time 
due to a clerical error at our corporate office; 
however, direct deposit checks would still go 
through,” he says. “This information caused a 
disruption among the members of  the group, 
and there were moans and groans. Moments 
later, the HR [rep] poked her head in—again 
disrupting the meeting—to let everyone know 
that not only were the paychecks not com-
ing, but the prior information regarding the 
direct deposit checks was wrong and that those 
checks wouldn’t be deposited until next week.”

“At that point people started to realize why 
deadlines and sticking to commitments were 
important,” he says. “This [need for] change 
really hit home.”

The scheme was the start of  Decker’s mak-
ing a case for improvement. This not only 
helped motivate a more global movement, it 
also brought in ideas for refining his vision. 

“I believe once you have a vision of  the 
way things should be, it is imperative that you 
have acceptance from the group,” he says. 
“Along with their acceptance comes their 
ability to suggest other creative ideas. This 
combination of  ideas becomes a ‘buy in,’ and 
it is then easy to implement the new practice 
with the team.”

“Change becomes necessary  
when set-in-place procedures  
and equipment come up short.”The Power of Thermodynamics™
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The National Forensic Laboratory, where Smith works, also utilizes 
a quality team concept, with the team being composed of  senior-level 
directors representing each of  the functional units, the quality assurance 
manager, and the laboratory director. This type of  lab structure demands 
an inclusive approach when considering change. 

“While these individuals are by definition experienced forensic sci-
entists, they typically no longer perform casework,” she says. “Since the 
policy makers are removed from casework, it is imperative to consciously 
consider the potential impact of  policy change on the analyst at the bench 
and to include the analysts in the change process.”

Including team members in the vision for change is akin to forming a 
powerful coalition—a step in Kotter International’s 8-Step Process for Lead-
ing Change. The steps include the following: create urgency, form a power-
ful coalition, communicate the vision, remove obstacles, create short-term 
wins, build on the change, and anchor the changes in corporate culture.

“Although the initial vision may be my own, eventually it must become 
a shared vision and that will only be possible through buy-in from the in-
dividual team members,” Smith adds. “The desired acceptance is markedly 
easier and more meaningful through shared ownership. There is a greater 
likelihood of  routine compliance with policy when the affected scien-
tists have contributed to the change, whether through draft authorship or 
through critique and refinement of  the work of  another.”

Overcoming obstacles
Once a team is onboard with change, lab managers need to overcome 

obstacles. Though some obstacles, such as economic ones, are rather uni-
versal, many are unique to an organization or a laboratory situation. 

A few years back, Connie Schreppel, director of  water quality at Mo-
hawk Valley Water Authority, and her department saw the need for real-
time monitoring equipment, both at the source and at the drinking water 
distribution system network. This need was first recognized following the 
events of  September 2001 and the push for water system security. 

“It quickly became evident that monitoring systems such as these 
[offered] many benefits to a drinking water system, including (but not 
limited to) monitoring water quality, recognizing pressure differences, 
and detecting water main breaks,” she explains. “Of  course, [as with] most 
projects, money is one of  the limiting factors.” 

“Once you have a vision of the way things  
should be, it is imperative that you have  
acceptance from the group.”
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To fund new equipment and ensure that she isn’t wast-
ing resources, Schreppel first beta-tests new technologies 
and incorporates them into her monitoring program.

“Many times I am able to determine [whether] the 
equipment is useful and reliable before purchasing the 
technology,” she says. 

Once Schreppel determines that a technology is 
useful, she needs to look at the budget to determine 
whether the system is within their means. If  it’s out of  
reach, she gets creative. 

“Sometimes I am able to negotiate a discount or payment 
plan for purchasing the equipment while it is still in the 
early stages of  marketing,” Schreppel says. “Also, by test-
ing the equipment in situ, I am able to determine [which] 
purchases make sense and which ones will be sustainable, 
easily maintained and a good fit for our programs.”

Luckily, once the vision for real-time monitoring 
equipment was communicated to the governing board of  
the water system, her laboratory was able to secure some 
funds from a Department of  Homeland Security grant. 
Since then, Schreppel and her team have incorporated 
maintenance, equipment purchase and improvements to 
the monitoring systems into their yearly budgets.

“The system must also be reliable and sustainable, 
and we need to keep personnel interested in the success 
of  the system,” she adds. “I feel I am very lucky to have 
an engaged staff—working with new technologies is 
exciting, and my staff  embrace that.”

The staff  also realize that by overcoming obstacles, 
they are achieving something greater than just change 
within the lab.

“The rewards are really peace of  mind and confidence 
that we are producing the best-quality water for the 
health and well-being of  our customers,” Schreppel says.

Sustaining and building on change
Schreppel’s team’s success in implementing real-time 

monitoring equipment has also encouraged her depart-
ment to make further improvements. 

“This program may be changing the training that lab-
oratory staff  receive in the very near future,” Schreppel 
says. “We are discussing the possibility of  training our 
technicians to also be licensed water system distribu-
tion system operators. This training will enhance the 
monitoring program and give the technicians insight 
into the operation of  the water system overall.”

Smith agrees that once a change is successful, those 
in charge and the team can build on that success for 
further improvements. But she believes that for the 
change to last, it must happen in carefully tried steps. 

“Effective change management might include stra-
tegic incremental change undertaken with the under-
standing that the change will be tested and, ultimately, 
undertaken only if  the results produced offer enough 
of  a reason to pursue change,” Smith says. 

Recently, her team took on a project entitled Lean 
Six Sigma (LSS), through which it objectively dem-
onstrated that the removal of  packaging from drug 
parcels for the purposes of  fingerprint analysis signifi-
cantly impacted the throughput of  the forensic chem-
ists who were otherwise responsible for removing such 
packaging prior to analysis. 

“The project assessment process recognized that 
someone would be impacted by the removal of  the 
packaging, whether it is the forensic chemist after the 
evidence is submitted or the customer (postal inspec-
tor) prior to submission for analysis,” Smith says. 

Through a test period with a subset of  customers, the 
project directly tested the effect on turnaround times if  
the customer removed or separated the packaging prior 
to submitting the evidence for analysis. 

“Ultimately, it was decided that it would not be 
prudent to specifically require the removal of  packag-
ing because sometimes to do so could present a danger 
to the customer or negatively impact the integrity 
of  the evidence. Additionally, customer service is a 
priority for Forensic Laboratory Services and mandat-
ing removal would not serve that goal. But it was also 
demonstrated that reducing this burden on the forensic 
chemist, when feasible, would clearly produce a quicker 

LEADING CHANGE

“Once a change is successful,  
those in charge and the team can 
build on that success for further 
improvements.”

http://www.labmanager.com
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turnaround for the customers who were willing/able to 
perform the packaging separations prior to submittal,” 
Smith says.

This, Smith adds, represented a well-tried and there-
fore thoughtful change wherein numerous affected par-
ties were involved in testing the effects of  change prior 
to any official policy change. 

Lasting change also requires commitment from both 
policy makers and employees. Otherwise the resources and 
time spent on implementing change could go to waste.

“You must always have interest in and build a team 
that is committed to seeing a program succeed and be 
sustained,” Schreppel says. “A lot of  money and time 
can be expended launching a monitoring program, but 
if  it is not calibrated and maintained, the confidence in 

the system and the data it produces will quickly dete-
riorate and the data will be useless.”

Nonetheless, regardless of  any failures to implement 
change, labs must continually make every effort to 
improve their systems and policies for success.  

“We must strive to keep up with technology and 
update procedures and testing to meet the challenges 
of  the ever-changing environment,” Schreppel says 
of  Mohawk Valley Water Authority. “It has become 
important that water systems cultivate a culture of  se-
curity, and we must continue to protect the public that 
relies on our drinking water.”

Sara Goudarzi is a freelance writer based in New York City. 
Her website is www.saragoudarzi.com.

Think outside the plate.
Billions of samples processed in Array Tape™

www.DouglasScientific.com

ApplicAtionS SupporteD: 
Endpoint Isothermal DNA Amplification, Homogeneous ELISA Processing,  
Real Time Isothermal DNA Amplification, Endpoint PCR, qPCR, and more!

Array Tape™ is a microplate 
replacement in the form 
of a continuous polymer 
strip, serially embossed with 
reaction wells in customized 
volumes and formats including 
96- and 384-well arrays.Volume range: 0.5 - 25.0 uL

http://www.saragoudarzi.com
http://www.douglasscientific.com


16 Lab Manager    October 2013 www.labmanager.com

BUSINESS MANAGEMENT

SITUATION 1 — “John Anderton, what you need now is 
a Guinness,” explains the holographic advertisement in the 
futuristic Tom Cruise movie, Minority Report. How does it 
know? By the ever-present retinal scanners on the street.

SITUATION 2 — The white linen napkin appears as 
the man reaches for his tie to clean his glasses. A glass of  
champagne magically materializes as he settles into his 
seat. The seat becomes a full-length bed as he stretches 
out for the long flight. A voiceover warbles, “In British 
Airways’ business class, we anticipate your every need.”

SITUATION 3 — I’m sorting through my e-mail and see 
that Amazon has sent me a notice that a new book is avail-
able from an author whose books I’ve previously ordered. 
As I am completing my online order, it gives me a list of  
other books purchased by readers with the same interests.

We are all experts in customer service; after all, we 
are customers every day of  our lives. Furthermore, 
as department managers, we need to ensure that our 
phones are answered quickly and courteously, that our 
clients and potential customers have short wait times 
and are treated with care and respect, that our cus-
tomers receive accurate and timely results, and that 
we conduct periodic surveys to ensure that our high 
standards are maintained.1, 2

Technology, however, is driving the next phase of  
customer service. As cited in the examples above, those 
changes are: 

•	 Person-specific:	highly	related	to	the	individual’s	needs	

•	 Event-related:	additional	information	is	provided	that	
is keyed to the specific research being undertaken

•	 Anticipatory:	we	are	able	to	identify	and	propose	
future needs 

Application in the laboratory
This is not to suggest that you meet every client in 

the facility’s parking structure with a cup of  coffee and 
a doughnut, or whatever his or her personal preferences 
are, although for your major customers that’s not a bad 
idea. Nor am I recommending that you send e-mails sim-
ilar to the one I receive from my car dealership inform-
ing me that my car is due for an oil change. Laboratories 
are often constrained in the ways they can modify their 
service because of  their physical space, overall workload 
and flow, privacy, and other legitimate concerns. But 
many are merely constrained by habits and “the box,” 
the one we are enjoined to move outside of. There are 
also privacy issues for clinical labs related to the Health 
Insurance Portability and Accountability Act (HIPAA) 
that restrict the ability to directly reach out to customers. 
Further, your research results can be highly confidential, 
restricting your ability to use your successes to expand 
your customer base. How can you and your laboratory 
take advantage of  the customer service revolution within 
those restrictive walls?

Who are your customers? 
Clarification of  your customer base is the first step. 

Sometimes this is not as easy a question to answer as 
it seems. Particularly in complex organizations with 
numerous complicated relationships, clarity about the 
customers is a challenge. Here are some definitions:

•	 Customers:	the	people	who	pay	your	bills	and	 
receive your product or service

•	 Internal	customers:	the	people	who	are	directly	 
connected to the organization, as opposed to  
external customers

•	 External customers: the kind of  people we usually 
think of

TIPS FOR MAKING YOUR LAB MORE PERSONALIzED, 
EVENT-SPECIFIC, AND ANTICIPATORY  by Ronald Pickett

BEYOND 
CUSTOMER 
SERVICE 

http://www.labmanager.com


It is important to spend some time clarify-
ing for your staff  who your customers are, and 
helping define how they are to be treated. Often 
in a long-term affiliation there is a tendency to 
take customers for granted, and to move into a 
collegial and close personal relationship. While 
there can be some excellent outcomes from this 
association, it is vital to keep the true nature of  
the relationship clear to everyone on your staff.

When I talk to laboratory managers about 
organizational politics, I often ask the audience, 
“What can you do or what do you know that 
others in your organization can benefit from?” 
I’m usually met with a room full of  blank stares. 
This is not a question people typically consider. 
But with a little work and some thinking, the 
group is able to develop a list of  laboratory 
management capabilities that have the potential 
to be useful for others in the wider organization. 
These typically include: 

•	 Good analytical skills and processes management

•	 Attention	to	detail

•	 Experience	with	integrating	automation

•	 Skill	with	upgrading	information	technology

•	 Capacity to improve communication of  results

•	 Ability	to	adapt	to	change

These skills and capabilities open up several 
possibilities for moving into the new world of  
personalized, event-specific, and anticipatory 
customer service. 

New directions in customer service
How can you look at your operations, your 

customers, and your services in ways that will 
lead to a more specific, anticipatory, and event-
related environment (i.e., “X” result on “Y” test 
should lead to “Z” response) without infringing 
on a physician’s prerogative? It is worth noting 
that hospital-based pharmacists have begun 
to take a much more active role in monitor-
ing drug usage and possible interactions, and 
in interpreting test results, than in the past; 
moreover, they have begun to work closely with 
physicians and nurses in this area, which tells 
me that the same progress can be made in the 
clinical laboratory.3

BUSINESS MANAGEMENT

Begin by analyzing the processes you have in place: 

•	 Are	you	customer-friendly?	

•	 Are	your	systems	aimed	at	providing	customer-oriented	reports?	

•	 Does	your	staff 	look	at	their	work	from	a	customer’s	perspective?

Second, ask your customers, stakeholders*, and staff the 
following questions:

•	 What	would	your	customers	like	that	they	are	not	currently	
getting from your lab?

•	 What	are	your	customers	telling	you	about	your	laboratory’s	
service quality and orientation? 

•	 What	are	vendors	telling	you	about	the	needs	and	wants	of 	
your customers?

Third, take a look into the future:

•	 Which	technical	changes	will	reduce	the	“hands-on”	nature	of 	
the laboratory business?

*Stakeholder: A person, group, or organization that has interest or concern in an 
organization. Stakeholders can affect or be affected by the organization’s actions, 
objectives, and policies. Some examples of  key stakeholders are creditors, directors, 
employees, government (and its agencies), owners (shareholders), suppliers, unions, 
and the community from which the business draws its resources.
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•	 What	trends	are	you	seeing	that	relate	to	the	cost	of 	
tests or overlapping batch processes? 

•	 How	should	you	modify	and	expand	your	informa-
tion processing to add a higher level of  personalized 
customer support? 

•	 Which	company	do	you	know	that	is	a	leader	in	this	field?	

•	 What	are	the	“best	practices”	available?

Going beyond
One of  the skills I have found to be common among 

the best managers I have worked with is the ability, near-
ly a compulsion, to see applications for new knowledge 
in unusual areas. What will you find in your review of  
trends in customer service that can be applied elsewhere 
in your lab and management style?

There are possible applications in quality control and 
management, staff  involvement in decision making, im-
proved interaction with internal customers, and a wide 
variety of  additional areas.

A challenge
Perhaps the most important underlying themes 

beneath these suggestions are: “How do we define 
and position ourselves for the future? Are we going 
to be responders who wait for business and who rest 
on our laurels, or should we begin to take a more 
aggressive stance in defining and promoting our 
capabilities and potential?” 

Taking an innovative stance may require navigating nu-
merous potholes, detours, and hazards, but it can also lead 
to a far wider, more influential, and more prestigious role 
for your department, and the impact will be felt broadly.

If  you have success stories about making the lab more 
personalized, event-specific, and anticipatory, please 
send them to me at ronp70000@aol.com to help me 
develop a follow-up article that incorporates these kinds 
of  personal laboratory experiences.

BUSINESS MANAGEMENT

CLINICAL LABORATORY  
CUSTOMER SERVICE IDEAS

The following list was developed for clinical 
laboratories, so many of  you will have to modify 
the concepts so they can apply in your environment. 
While the opportunities will vary among laborato-
ries, here are some thoughts to consider (note that 
several of  these recommendations will need to be 
approved by physicians and other practitioners):

1. Have a computer in your waiting room perma-
nently set to the Lab Tests Online website. You 
might consider listing the site as a reference 
on your printed reports or on your business 
card as well as including the reference on the 
reports you submit. Other consumer-friendly 
sites include www.yourhealthlab.com/faq.asp.

2. Give ordering practitioners the opportunity to 
select the degree of detail they choose to receive 
in their laboratory results to match the personal-
ity and level of interest for individual patients.

3. Join your pathologist in a presentation on 
new tests at Grand Rounds.

4. Analyze your outlying clinics. Do the lo-
cation, staffing, capability, and hours of 
operation match your patients’ homes and 
work sites? Develop a protocol to check 
for duplicate or overlapping tests. Has test 
X been performed for this patient within Y 
number of days? Does test Q give results that 
are substantially the same as those that will 
come from test X? These options might be e-
mailed immediately to ordering practitioners 
for consideration and confirmation. 

5. Have copies of recent popular articles on 
testing procedures, testing protocols, and re-
sults interpretation available, or attach them 
to reports you send. 

6. Have the option of sending results by e-
mail or fax directly to patients. (However, 
make sure that the e-mail address or fax 
machine you send to is adequately secure 
and approved by the patient. Investigate the 
possibility of including previous test results 

“It is important to spend some time 
clarifying for your staff who your  
customers are, and helping define  
how they are to be treated.”
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“One of the skills I have found 
to be common among the best 
managers is the ability to see 
applications for new knowledge 
in unusual areas.”
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on some reports (personally, I like 
to compare my previous blood test 
results with the current one).

7. Keep up to date on new tests that are 
available over the counter.4

8. Develop a list of tests that patients 
can order for themselves and ensure 
that the interpretation of results is by 
a qualified professional. 
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PERFORMANCE 
CONVERSATIONS:  
HOW TO DELIVER  
FEEDBACK EFFECTIVELY
By Wally Hauck, PhD

Be sure to attend wally Hauck’s Lab Manager Academy webinar “Performance Conversations: How to Use 
Trust and Influence to Get what you need when you’re not the Boss” on wednesday, november 6  
(or afterward at  www.labmanager.com/performanceconvos, to watch the archived video).

The correct use of  feedback can en-
hance relationships and results. The 
improper use will damage relationships 
and stall success. Do you deliver feed-
back correctly?

My daughter had just graduated from 
college. We were giving a party for 
her, and she was helping us prepare 
the house and the food. She was cre-
ating a plate with a variety of  cut 
fruit. She is an artist and therefore 
incredibly creative. 

I looked over, and she had used a 
good deal of  grapes as a border for 
the serving plate. I asked her, “Why 
are you using so many grapes when 
we have so many different types of  
fruit? I thought you were going to 
alternate the grapes with the pine-
apple, watermelon, et cetera.”

A few minutes passed. She was silent. 
I looked over at her eyes, full of  tears. 
She had taken my question and obser-
vation as criticism. In a soft and humble 
tone, she asked me, “Would you rather 
do this, Dad?” I knew I had messed up. 
I had damaged her motivation and cre-
ativity with just a few sentences.

Some of  you may think she was be-
ing overly sensitive, but I believe in the 
maxim: “Communication is the response 
I get.” I must therefore take responsibility 
for the response that I did not intend to 
receive from my daughter.

If  we want to influence others and 
protect trust, we must embrace this 
maxim. We must take our portion of  
the responsibility for poor communi-
cation. We must own our part.

One of  the most important skills a 
manager and leader must develop is 
the ability to know how and when to 
deliver feedback in order to maintain 
employee engagement. Here are three 

great rules to help you deliver feed-
back correctly to optimize influence.

1. Remember that feedback and 
criticism are not the same

The average person rarely makes a 
distinction between feedback and 
criticism. This is a serious mistake. 
Feedback is data from a process for 
the purpose of  learning. Criticism is 
opinion. My daughter interpreted my 
comments about her fruit plate as crit-
icism or opinion, and she was correct. 

Feedback, by definition, is direct ob-
servation or a review of  data collect-
ed in a transparent and/or an “agreed 
upon” method. For example, regard-
ing my daughter, I could have said, 

“You put grapes around the entire pe-
rimeter of  the fruit plate.” While do-
ing this, I could have also been aware 
of  my tone of  voice. It should have 
been neutral because data is neutral. 

Another example: if  someone is late, 
I could tell him/her, “We were sched-
uled to meet at 2 PM, and it is now 
2:30 PM. You are 30 minutes later 
than I expected.” If  you really want 

to deliver feedback, keep this idea 
in mind: make the comment about 
something that can be observed, and 
the tone must be neutral. If  either is 
missing, it can quickly become criti-
cism, which can harm the trust.

2. Deliver criticism only with  
permission

Sometimes we need to deliver criticism. 
Sometimes we must give our opinion. 
If  you are going to do so, I recommend 
you name it what it is: an opinion.

Furthermore, to avoid a negative 
response, we must ask permission 
prior to delivery. With my daughter, I 
could have asked, “May I give you my 
opinion about the fruit plate?” It’s not 

“Make the comment about something that can 
be observed, and the tone must be neutral.”

http://www.labmanager.com/performanceconvos
http://www.labmanager.com


PERFORMANCE 
CONVERSATIONS:  
HOW TO DELIVER  
FEEDBACK EFFECTIVELY wrong to deliver criticism, but how 

and when we do so is important.

My daughter had tears in her eyes 
because she took my criticism to 
heart and it was unsolicited. I in-
advertently hurt her feelings. Hurt 
feelings will most certainly damage 
someone’s engagement and motiva-
tion. I wanted her to hear my opin-
ion, but instead she shut down. I can 
either blame her for being overly 
sensitive, or in the future I can 
change my approach, ask her per-
mission, and then deliver my opin-
ion in a neutral tone.

3. Help others collect their own 
feedback

Motivation improves when people 
have control over their own feedback. 
The best leaders willingly arrange 
for others to track their own progress. 
This sense of  freedom leads to moti-
vation and commitment.

Summary
The best leaders deliver feedback fre-
quently and in accurate and careful 
ways. Poor leaders often avoid giving 
feedback because they fear the tears 
(poor reactions from employees), they 

worry about arguments, and they are 
concerned about damaging motiva-
tion. But if  they appreciate the three 
rules (understand the difference be-
tween feedback and criticism, ask 
permission before criticizing, and 
help others collect their own feed-
back), their fears will fade and moti-
vation will bloom.

Wally Hauck, PhD, has a cure for the 
“deadly disease”  known as the typical 
performance appraisal. Wally holds a doc-
torate in organizational leadership from 
Warren National University, an MBA (fi-
nance) from Iona College, and a bachelor’s 
degree in philosophy from the University 
of  Pennsylvania. He can be reached at 
wally@wallyhauck.com or by phone at 
203-874-8484.

“The best leaders deliver feedback frequently 
and in accurate and careful ways.”
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Yes, it’s that time of  year again—when the groans 
of  managers can be heard at the mere mention of  
the words “annual performance reviews.” Many 

managers see performance appraisals as nothing more 
than an empty, bureaucratic exercise forced on them by 
HR. Simply search the Internet on the words “perfor-
mance appraisal” and you’ll find various polls revealing 
the high percentage of  employees who feel that apprais-
als are pointless. Hmmm…see the connection here?

Even after all the years I’ve spent in corporate Amer-
ica, I’m still shocked at how flippantly some managers 
take performance discussions with their employees 
throughout the year, especially annual performance 
reviews. For example, after inheriting another manager’s 
department because he moved into a position elsewhere 
in the company, I found he hadn’t completed perfor-
mance appraisals in seven years! You read that right—
seven years. You can just imagine the employee morale I 
also inherited with his group.

In her article “Is It Time to Give Up on Performance 
Appraisals?” Gabriella Jozwiak notes that UK “manage-
ment consultancy Hay Group found half  of  public sec-
tor workers and one-third of  business leaders describe 
appraisals as a box-ticking exercise.” Take a good look 
around your company. Is this the same way you’d de-
scribe the attitude of  managers toward the performance 
appraisal process where you work?

Ms. Jozwiak also quotes a U.S. poll from San Francisco 
consulting firm Achievers, which “revealed 98 percent 
of  staff  find annual performance reviews unnecessary.” 
Maybe the real reason employees find annual perfor-

mance appraisals a waste of  time and unnecessary is 
the lack of  effort managers put into the process. After 
20-plus years in corporate America and many years as 
a business consultant, my personal conclusion is this: 
lackadaisical management attitude = employee apathy.

When I was the global vice president of  service mar-
keting for a Fortune 500 healthcare company, someone 
once asked me what percentage of  time I spent in per-
sonnel management activities. I said it was probably 30 

percent or more of  my time because I’ve always 
seen it as my job to coach and cultivate star per-
formers. My point is this: When you make finding 
the right talent and coaching that talent your 
number one priority, the rest will fall in place 
much more easily—such as achieving revenue 

targets/quotas, cost control, process improvement, and 
completing projects.

Putting your best effort into performance appraisals 
will result in benefits exponential to the time spent dur-
ing the process. How do you do this?

Here are my 7 TIPS to make performance reviews 
more meaningful to you and your employees:

#1. Preparation is key 
Because the performance review is often seen as a bor-

ing, bureaucratic exercise, many managers spend little 
to no time preparing. Unfortunately, lack of  preparation 
diminishes the value of  the review with the employee. 
Notes retired businessman and Forbes contributor Victor 
Lipman, “Year-end evaluations aren’t just a onetime, 
one-hour meeting, but something to substantively pre-
pare for. Significant thought should go into them, not just 
about top-line results…but what are the key messages 
you want to convey, what’s the overall feeling you’d like 
the employee to leave the meeting with?”

LEADERSHIP & STAFFING

MAKING  
PERFORMANCE  
REVIEWS MATTER
DONE RIGHT, THE DREADED ANNUAL 
PERFORMANCE REVIEW CAN BECOME 
A MEANINGFUL MANAGEMENT TOOL  
by Lisa Quast

“Lack of preparation diminishes the 
value of the review with the employee.”
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NEW PRODUCT PROFILE

The fear of a key process falling out of compliance 
or being at increased risk of error while in use is 
something that keeps even the most organized lab 

manager up at night. The consequences of a lab employee 
utilizing a non-compliant piece of equipment can cause 
ripples downstream that lead to errors, production loss 
and even, in some rare cases, stiff fi nes.

Making Your Laboratory Brighter
 METTLER TOLEDO’s new Excellence Plus 
analytical balances incorporate a patented green status 
light to confi rm that all factors required for precise 
and accurate weighing in a Good Manufacturing 
Practice (GMP) are correct. If one of these factors is not 
ready, then the light turns yellow to warn the user but 
indicate that it is still safe to weigh, or red to tell the lab 
technician not to proceed.

WORRY FREE 
WEIGHING AT 
A GLANCE?

Balance Intelligence
 In addition to the patented StatusLight™, other 
intelligent new tools:

Lead you through routine testing: Using the balance 
touchscreen, your testing SOPs can be implemented 
simply in the TestManager™ embedded software. 
Help identify and eliminate static: The patented 
StaticDetect™ technology detects electrostatic charge 
on the sample and/or its container. The weighing error 
is measured and a warning is given if the user-defi ned 
limit is exceeded.
Make leveling easy: The New LevelGuide™ provides 
you with a warning when the balance is not level. 
Even better, full instructions and a graphical bubble 
are shown on the touchscreen so you can level the 
balance in seconds. 

 Using these new balance features will help regulated 
laboratories to ensure that weighing operations are under 
control. More importantly, it will help reduce weighing 
errors that could lead to out-of-specifi cation, out-of-trend 
or out-of-expectation results. 

 For more information, a brochure and white papers, 
visit www.mt.com/analytical-balances

THE NEXT BRIGHT IDEA IN 
WEIGHING by Ian Ciesniewski

“ Using these new balance features 
will help regulated laboratories 
ensure that weighing operations 
are under control.”
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#2. Consider the logistics for the discussion
Hold performance appraisals in a location that al-

lows for confidentiality of  discussions. If  available, a 
smaller conference room with a round table should be 
used. Small room with a small round table not available? 
Instead of  sitting all the way across from the employee at 
a large, rectangular conference table, sit adjacent to him 
or her because this will improve the flow of  conversa-
tion. Putting an employee at ease goes a long way toward 
making the performance review as effective as possible.

#3. Open with the agenda 
Part of  putting employees at ease is letting them know 

what to expect during their performance reviews. Com-
panies collect and use different information during these 
employee appraisal meetings, so how you kick off  the 
meeting will vary, but here’s an example: “During our per-
formance appraisal discussion today we’ll look at four key 
areas: 1) Your past performance, 2) Your current perfor-
mance, 3) 2014 goals and objectives, and 4) Your personal 
development plan. We’ll discuss what you accomplished 
during 2013 as well as talk about things that didn’t go as 
well as you’d hoped. I’d also like to have an open dialog 
about the future by looking at your 2014 goals and objec-
tives and the key areas on which you’d like to focus for 
personal development…” (You get the idea.)

#4. Encourage candid discussion
A performance appraisal should never be a one-way 

discussion. This is the time to talk about your point of  
view, but it’s also the time to find out what the employ-
ees think. What do they believe went well? What didn’t 
happen the way they’d hoped? If  they could do any-
thing over, what would they do differently? Given their 
2014 goals and objectives, what support do they believe 
they will need from you? Given their areas of  weakness 
in 2013 and their new goals and objectives for 2014, on 
what areas do they want to focus for their personal and 
career development?

#5. Give praise and credit where it is due
During a strong economy, reviews were also a time 

to recognize outstanding employee performance with 
fabulous benefits and perks, such as the generous stock 
options handed out within the IT and technology indus-
tries. With many perks having been eliminated or greatly 
reduced to cut costs, performance reviews have become 
an even more important aspect in making sure high-

performing employees are recognized. Don’t miss this 
opportunity to praise exceptional employees—or you 
may lose them to the competition.

#6. But don’t shy away from dealing with issues
Reviews are a good time to recognize employees for 

outstanding work, but they’re also important occasions 
to reinforce plans for getting an employee back on track 
when there have been issues. Just as in child psychology, 
modifications to behavior should be proposed immediately 
after the inappropriate behavior (or lack of  performance) 
occurs, and not kept secret for weeks or months until per-
formance review time. However, performance reviews can 
be a good time to emphasize expected behavior changes 
and reiterate consequences, should changes not occur.

#7. Don’t close the review until you’re both on 
the same page

I like to think of  performance reviews as just like 
sales calls, where I work to gain agreement during each 
step of  the discussion. While this might sound a little 
crazy, hear me out on this. My goal during performance 
reviews is to make sure I have a complete understand-
ing about employees’ performances, their achievements 
and failures/pitfalls, next year’s goals and objectives, and 
their development plans. By focusing on gaining agree-
ment during each aspect of  the review, I can ensure that 
employees hear my point of  view, that I hear their points 
of  view, and that a mutual understanding on shared 
views of  their working worlds and futures is reached.

Bottom line
Want to know if  you’re doing a good job as a man-

ager when it comes to performance reviews? Watch the 
faces and reactions of  your direct reports. Employees 
shouldn’t be terrified of  walking into their annual 
performance review. Why? Because nothing you discuss 
should be a surprise to them. If  you’re doing your job 
properly throughout the year, then the annual perfor-
mance appraisal should be merely one more discussion 
in the ongoing dialog of  how employees are performing.

Make this the year that performance reviews become 
relevant by taking the time to prepare and by showing 
compassion during the discussion.

Lisa Quast is founder and CEO of  Career Woman, Inc., and the author 
of  the book “Your Career, Your Way: Personal Strategies to Achieve Your 
Career Aspirations.”  She can be reached at ceo@careerwomaninc.com.



Truly inspired innovation is rare. But, you know it when you see it.

The patented StatusLight on METTLER TOLEDO’s newest analytical balance lets you determine its status at a glance. 
But that’s merely the most obvious innovation. Intelligent new tools that lead you through routine testing, help identify 

and eliminate static and guide users through lab-defined SOPs are making weighing brighter and your job easier.
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360 reviews, coaching and guidance, 
self-reviews, peer reviews, upper assess-
ments, strength finders, management by 
objectives (MBO), mid-years …

It’s enough to make your head spin 
and more than enough to overload 
you in an already busy quarter. But 
shouldn’t there be a better way to 
gauge how well an employee is do-
ing? For example, what are these “re-
views” being used for anyway? Does 
anyone actually know whether “top 
lining talent” in performance reviews 
leads to a better working environ-
ment or more money in our pockets 
for the bottom line?

Over the course of  my career, I’ve 
found that traditional performance 
reviews did little more than set a mini-
mal standard for myself  and my peers. 
Considering all the different rating 
systems that we go through in the sci-
entific community, none seem to have 
inspired the teams that I worked on 
to reach scientific greatness or break-
through discoveries. Performance re-
view time seemed to be anything but 
inspiring to human performance. 

However, I believe some reviews and 
appraisals have been very helpful 
for employees and organizations to 
achieve better results. They are used 
as a managing tool and a framework 
for coaching, counseling, and motivat-
ing employees. Traditionally, perfor-
mance reviews tie salary and bonuses 
directly to the results of  a quantified 
review, with employee competency 
ratings and employee rankings go-

ing hand-in-hand. All these seem like 
pretty good things, and over many 
years we’ve all experienced perfor-
mance ratings in the standard rote 
manner, kind of  like how we learned 
algebra in high school.

What’s so wrong with that, besides it 
being antiquated?

It’s not that reviewing an employee’s 
work is bad. But research on the 
modern workplace has shown that 
traditional reviews, and the reward 
systems tied to them, can actually be 
demotivating for the employees of  
today. For this reason, reviews with 
competency ratings and employee 
rankings usually fail. To replace this, 
you can move toward nonperfor-
mance- (nonmerit-) based pay; with 
that, people get paid based on their 
market value and the market condi-
tions. You can also adjust/assess em-
ployees’ market worth by reviewing 
the goals they set and achieved and 

the results they produced. If  you 
have a good goal-setting process, you 
can get away without a formal review.

Instead of  using performance reviews 
for coaching, managers should be in 
conversation regularly with their di-
rect reports. More frequent one-on-
one meetings are much better than 
annual reviews and can be used to 
enhance communication among em-
ployees, supervisors, and others in-
side the organization. It’s this kind 
of  institutionalized top-grading pro-
gram in a leadership-down environ-
ment that drives the best performance 
from colleagues today and that, in 
the long run, will be the undoing of  
performance reviews. In fact, a lot 
of  companies, including Kelly Ser-
vices®, have moved to an employee-
driven approach for performance re-
views in which employees take charge 
of  scheduling meetings with their 
managers to set career goals. 

Thinking differently about perfor-
mance reviews also promotes straight-
talk relationships for people who are 
up to it. This can more effectively tie 
people together, because the discussion 
will be about what the boss-subordinate 
team can accomplish together instead 
of  apart. And ultimately, it’s the boss’s 
responsibility to find a way to work 
well with an imperfect individual, not 
to convince the individual that there 
are critical flaws that need immediate 
correcting, which is all but guaranteed 
to lead to unproductive game-playing 
and politically inspired backstabbing.

TITLE XXXXXXXXXXXXX  

RETHINKING 
PERFORMANCE 
REVIEWS

SCIENCE MATTERS 
LATEST TRENDS SHAPING THE SCIENTIFIC WORKFORCE 

By Mark A. Lanfear

“Traditional reviews, 
and the reward 
systems tied to 
them, can actually be 
demotivating for the 
employees of today.”
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I believe there are many professionals who would like to 
change the performance assessment game, but they feel 
handcuffed by the rules already in play. I’d like to believe 
that if  given the chance they would embrace a system that 
allows them just as much authority—but in a way that 
promotes trust, not intimidation.

Keep in mind that improvement is each individual’s own 
responsibility. You can make only yourself  better. The 
best you can do for others is to develop a trusting rela-
tionship in which they can ask for feedback and help when 
they see the need and feel sufficiently valued to take it. 
Getting rid of  the performance review is a necessary—
and affirming—step in that direction.

Mark Lanfear is a global practice leader for the life science 
vertical at Kelly Services, a leader in providing workforce solu-
tions. He has operated clinical trials around the world for almost 
two decades. In addition, Mark is a featured speaker at many life 
science industry conferences and a writer for life science peri-
odicals. He can be reached at MARL773@kellyservices.com or 
248-244-4361.

 

“Thinking differently about performance reviews also promotes straight-
talk relationships for people who are up to it.”
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Highly capable smartphones sporting an array of  
features, which seems to get richer by the day, 
have enjoyed rapid ascendancy and become the 

most sought-after communications tools, if  not plat-
forms, both here in the United States and in certain 
global emerging markets, where uptake and usage rates 
are considerably faster. On top of  their high mobility 
and constant availability, an abundant supply of  versa-
tile applications (apps) for iPhone and Android devices 
is further enhancing the desirability of  the smartphones 
and rendering them indispensable.

Revenues from apps, which are compact 
software with powerful and specific 
built-in functionalities, hit the 
US$3 billion mark in 2009. 
Market experts at Frost & 
Sullivan project that the 
overall apps segment 
will generate $15 billion 
in revenues by 2014, with 
app developers raking in 
more than $10 billion. 
Gartner estimates 
that app sales will 
reach $29.5 billion 
this year, and the In-
ternational Data Corpo-
ration (IDC) projects that 
global revenues from apps sales will 
reach $35 billion by 2014. Despite the 
broad differences in these estimates, 
a reflection of  the wide variations in 
how apps are categorized and defined, 
the massive uptick in their usage is 
quite evident.

Heavy usage, however, is only one part of  the story. 
Equally important, the huge numbers of  apps down-
loaded every day are equipped with a stunning reper-
toire of  increasingly sophisticated capabilities spanning 
different interests, academic disciplines, and industrial 
fields. One impressive category, the mobile laboratory 
app, boasts increasingly versatile built-in informational 
and technical capabilities. The number of  downloads 
and sales numbers, however, do not completely reflect 
the full extent to which apps are deployed in this and 
related sectors. Part of  the reason is that numerous lab 

apps, many associated 
with instrumentation and 
test procedures, are avail-
able to lab scientists and 
administrators free of  
charge from equipment 

vendors and service providers.
Case in point is the NanoDrop 

App for the iPad (and iPad Mini) 
from Thermo Fisher Scientific, 
which is available as a free download 

from the Apple iTunes 
store. David Schlesinger, 

product manager 
at Thermo Fisher 
Scientific, says that 
the NanoDrop 
App facilitates user 
access to the data 

generated by the 
NanoDrop UV-Vis spectrophotom-
eters. The app allows users to import 
and view data, and enables the com-
parison of  concentration, purity, and 
spectral data for multiple samples in 
the NanoDrop 2000/2000c nucleic 
acid or protein workbook. The app 
also lets users e-mail screenshots of  
the sample data or share the entire 
workbook with research partners and 

THE LATEST  
IN LABORATORY APPS 

TECHNOLOGY

THE BEST MOBILE LAB APPS HAVE TIES TO INSTRUMENTATION 
AND ARE FREELY DOWNLOADABLE   by Bernard Tulsi

“The mobile laboratory app boasts increasingly versatile 
built-in informational and technical capabilities.”

http://www.labmanager.com


other collaborators. Other capabilities within the app include a guide-
book that lists best practices for nucleic acid and protein measurements 
as well as dos and don’ts addressing a host of  frequently encountered 
problems, and a biomath conversion calculator. 

Prior to the app, NanoDrop systems were tethered to 
desk or laptop computers that house the data. Schlesing-
er says that some data were copied into lab notebooks 
or single, printed sheets for presentation at meetings 
and discussions. The app, which enables the import or 
export of  the entire workbook, has made the process of  

accessing and sharing data far more user-friendly for end users.
Explaining why users are not required to pay for the app, Schlesing-

er says, “We wanted to make the app as freely available to our custom-
ers as possible. Most of  the popular downloadable apps are free—and 
I can’t imagine that it would have been an incredible revenue stream 
had we charged for it.

“We wanted to get it out as fast as possible, too, but it was never 
intended as a way to generate revenue. It is more an extension of  the 
software to facilitate the use of  the NanoDrop by our customers, many 
of  whom use apps in their laboratory workflows to collect, analyze, and 
share data. This app was a natural progression to make NanoDrop soft-
ware, which was released in 2008, a bit more modern and accessible via 
touchpad technology, which this app allows,” continues Schlesinger. 

The Periodic Table of  Ion Analysis mobile app is another freely 
downloadable app from Thermo Fisher Scientific, via the iTunes store 
for the iPad and from Google Play for Android tablet devices. There is 
also a Web-based version for desk or laptop computers. According to 
Product Marketing Specialist Monika Verma, the app, which is designed 
as an interactive periodic table, helps to identify optimal methods for 
the detection and separation of  the most commonly determined ions. 
The app allows a user to click on target elements to view appropriate 
applications and the technical notes that indicate how to achieve the 
best chromatographic performance. 

Verma says, “We wanted this [to be] accessible to all our customers 
without any attached cost, and we thought that this would be a good 
idea based on the convenience with which they can actually access the 
application notes. In any case, when customers go to the website and ac-
cess the application notes, everything is already available at no cost, so 
we did not find any particular reason to attach a price to this app.”

Ben Barker, key account manager at Sensorex, says that as the smart-
phones started to take off, “We wanted to look at new ways to develop 
our water quality sensors and take advantage of  some of  the new mo-
bile technology advances on the iPhone and Android devices.

TECHNOLOGY

“We wanted to make the app as freely 
available to our customers as possible.”
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“We were able to develop an electric interface that plugs our pH sen-
sors into a small electronic module, which allowed us to take advantage 
of  all the intuitive features of  the smart devices like the iPhone, iPad, 
and even the iPod. In essence, we used a circuit in our pH-1 device to 
develop our pH meter app, which is freely downloadable at the Apple 
Apps Store,” adds Barker.

The app is quite simple to use. The pH-1 acces-
sory is plugged into an iPhone or iPad and screen 
instructions direct the user to download the free 
app from the Apple App Store. The pH-1 module 
is then connected to a sensor, and the app displays 
pH readings, millivolts, ambient temperature, and 

solution temperature in real time. 
The resulting pH-1 Meter App provides accurate pH measurements, 

displays data in an easily readable format, and enables the transmission 
of  pH readings via e-mail. Sensorex literature claims, “There has never 
been a more intelligent, easier way to measure, apply, and share pH data 
for scientific, laboratory, and industrial process control purposes.”

To be sure, not all free lab apps are directly linked to particular 
devices and tests. In late 2012, Thermo Fisher Scientific introduced a 
free smartphone app for gene research—the Gene News Mobile App 
for iPhone and Android devices. The app provides researchers with 
unsurpassable access to gene research information, making it available 
right in their hands in a mobile, dynamic manner.

Neal Kitchen, product manager for Immunoassays at Thermo Fisher 
Scientific, and whose responsibility includes the Gene News App, notes 
that he has experience with both scant access to literature via print 
journals and the current electronic deluge that makes keeping up with 
the literature on any topic overwhelming.

These mobile device apps represent the next phase in literature ac-
cess and management, Kitchen says. “They give us the ability to moni-
tor news and developments on the go, virtually anywhere, and they help 
you to parse, save, bookmark, and prioritize information.”

He says that many people are using the Gene News 
App to get quick access to the most recent news in 
their field. The app provides users with updated gene 
research in an easy-to-read format, and allows for the 
customization and bookmarking of  search inquiries. 
It gives users a convenient way to save literature for 

future use, provides them with the tools to search journal articles such 
as keyword use, and gives them the ability to share articles via e-mail or 
social media sites such as Facebook and Twitter.

Kitchen says the app was built around the notion that it would be used in-
ternally. “But we also felt that this was something that other scientists would 
find useful and want to have. So we decided to make it a free, unobtrusive 
app strictly to help scientists find recent, up-to-date news on their research.”

Some apps may be downloaded and tested prior to purchase, such as 
the Sartorius Q-Apps for its Cubis balance, which provides users with 
a free 30-day trial period, after which the app may be licensed for a fee. 

http://www.radwagusa.com
http://www.labmanager.com
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Dirk Ahlbrecht, manager, high performance balances and mass com-
parators in marketing lab products and services at Sartorius Weighing 
Technology, GMBH, says that Sartorius is focused largely on regulated 
industries, particularly pharmaceuticals. 

Noting that all pharmaceutical laboratory proce-
dures are governed by standard operating procedures 
(SOPs), which must be strictly complied with, Ahl-
brecht says, “We implement individualized workflows 
behind those SOPs into the Cubis balance.” This 
means that workflows validated by pharmaceutical 

labs, and which are active on the instruments, guide users through the 
weighing procedure independent of  any specializations or complica-
tions, according to Ahlbrecht.

To make its Cubis lab balance even more user-friendly, error-free, and 
reliable, Sartorius developed the Q-Apps, which helps users to navigate 
readily through weighing procedures. Q-Apps may be used for a range 
of  commonly performed weighing procedures such as minimum sample 
weights, formula management, and average weight control as well as pipette 
and other application-specific calibrations. Once the Q-Apps are download-
ed, they can be selected from the task list on the Cubis balance, and are able 
to guide users on a step-by-step basis through weighing procedures.

According to Ahlbrecht, Q-Apps help ensure 100 percent compli-
ance with SOPs, which typically specify the required workflows and 
analytical methods to be deployed in any given situation. This improves 
efficiency by reducing the need to recheck weighing results, saving time 
and costs in labs. Furthermore, the Q-Apps address special require-
ments that go way beyond standardized weighing. Aligning closely to 
customers’ SOPs, the Q-Apps enable compliance with special require-
ments and individual workflow specifications. In essence, the addition 
of  Q-Apps transforms the standard Cubis balance into a more individu-
alized version that delivers in accordance with specific customer SOPs.

Q-Apps are downloadable from the Sartorius App Center directly 
onto the Cubis balance. The addition of  Q-Apps enables the balance to 
exchange data with lab management systems via the Web, which enables 
and simplifies the connection of  the Cubis balance to lab management 
software systems, and increases efficiency in several ways including 
reducing the need for manual documentation. 

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

“The app…helps to identify optimal methods 
for the detection and separation of the most 
commonly determined ions.”
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Q: what are the main sources of 
contamination in a microbiology lab?

Sutton: My orientation is toward qual-
ity control for manufacturing, and in my opinion 
the main source of contamination of the product 
is the people working in the manufacturing ar-
eas—from those who are doing line operations 
to those collecting the samples. The other sources 
of microbial contamination are water that is used 
in the systems, improper cleaning procedures, 
and raw materials that carry a high level of the 
incoming bioburden. All of these can contribute to 
the contamination of the finished product.

Q: Can air quality contribute to 
contamination? 

Sutton: The pharmaceutical area is guided 
by a lot of regulations, and one of them is the 
FDA’s aseptic guidance document, which details 
FDA expectations. It states that environmental 

monitoring is done in order to reflect the state 
of control of the facility and is not a measure of 
finished product quality. At least in a laboratory 
setting, outside of manufacturing, most contam-
ination issues can be traced back to improper 
technique in the hood or the lab bench, and they 
aren’t due to the lab environment. It’s now an 
industry standard to perform all microbiologi-
cal work in a hood. Although a well-qualified 
microbiologist can perform high-quality work 
on an open bench, if a problem did occur, it’s 
reassuring to know that the work was done in a 
closed and somewhat controlled environment in 
a hood. However, a lot of the time the distinc-
tion between a laminar flow hood and a biologi-
cal safety cabinet [BSC] is lost. The purpose of 
the BSC is to protect the worker, and it is not 
necessarily designed to prevent contamination 
of the plates or product. 

Q: How should lab managers go about 
setting up best practices and training 
personnel?

Sutton: The microbiology laboratory re-
mains an area that is very operator dependent, 
and there is a lot of physical interaction between 
the technician and the sample. The operators 
are very involved in manipulating the plates, 
handling the samples, and interpreting the data 
obtained. The raw data is usually a technician’s 
interpretation of what is seen. This is very differ-
ent from analytical chemistry, where the sample 
is often analyzed in a qualified piece of equip-
ment. There is a lot more precision and accuracy 
in an analytical chemist’s world than there is 
in a microbiologist’s. Hence, the background, 

training and management skills that a manager 
brings to the microbiology lab largely determine 
how successful the lab is going to be. Especially 
in a microbiology lab, you need someone who 
can ensure that high-quality standards are 
being met on a daily basis. If the manager is 
strict and stringent about good microbiological 
techniques, then others take their cue from him 
or her. This is also reflected in an informational 
chapter in the U.S. Pharmacopeial Convention, 
USP Chapter 1117, called “Microbiological Best 
Laboratory Practices.” It includes a significant 
section on the training and academic qualifica-
tions of technicians and lab managers. They felt 
it important to insist that the lab manager be 
a subject matter expert in the field in order to 
ensure the success of the lab.

Q: Can you recommend some other 
resources that lab managers can go to  
for guidance?

Sutton: The Microbiology Network website 
does include a lot of resources such as white 
papers, a list of commonly used acronyms, and 
publications from consultants who are focused 
on regulatory microbiology and contamination 
control. If you are doing anything in a regulated 
industry such as pharmaceuticals, biotechnolo-
gy, dietary supplements, personal care products, 
and cosmetics, I would first recommend reading 
Chapter 1117 in the USP to at least be aware of 
what the expectations are in a good manufac-
turing practices environment. If you are working 
in an aseptic arena or in environmental moni-
toring, I would definitely recommend the FDA’s 
aseptic guidance document. The USP has also 
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HOW TO AVOID CONTAMINATION DISASTERS  
IN THE MICROBIOLOGY LAB  by Tanuja Koppal, PhD

Contributing editor Tanuja Koppal, PhD, talks 
to Scott Sutton, PhD, principal of Microbiology 
Network, Inc., and Alison Buchan, PhD, 
associate professor, Department of 
Microbiology at the University of Tennessee, 
about the main sources and causes of 
contamination in a microbiology lab and 
how these problems can be minimized or 
eliminated. They discuss issues of setting 
up best practices and of availing themselves 
of new technologies and resources, while 
revisiting topics that seem to be more 
commonsense when dealing with general lab 
safety and hygiene.

Scott Sutton, PhD
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recently published a draft of Chapter 1115, which is on the bioburden contamination 
control of non-sterile manufacturing. There is also the Book of Standards for microbiolo-
gists if you are in the personal care products or cosmetics industries. The medical device 
industry is influenced by CFR [Code of Federal Regulations] Part 820 and also by a lot of 
ISO [International Organization for Standardization] regulations. There are 21 CFR Part 
11 for pharmaceutical, over the counter, and some of the biotechs and 21 CFR Parts 610 
and 612 for biologics. There is so much information out there, and a good way to stay 
up to speed is by attending webinars and conferences.

Q: Are advances in technology making it easier for the lab manager?

Sutton: There is a big push toward rapid microbiology in terms of going away 
from tests that involve plate counts or growth and broth. However, they have not been 
very successful in getting into the pharmaceutical or medical device arenas. From a 
microbiology perspective they are very attractive, but from a corporate perspective their 
value and return on investment are unclear. Part of the problem is that frequently we 
don’t have the processes to really take advantage of the time savings in microbiological 
testing. We need to get to a point where we have our processes set to take advantage 
of the rapid tests, but I don’t think we are ready for them yet. However, technology 
can be very useful in some other areas. For instance, even a modest environmental 
monitoring program generates hundreds of data points per week, and trying to keep 
track of that on paper is impossible. There, technology such as databases can be used 
to analyze and trend environmental data in order to report the state of control of the 
facility. A well-designed laboratory information management system can also make a 
big difference in a microbiology lab. 

Q: Do you think contamination will continue to remain a serious problem?

Sutton: I don’t see microbiological contamination as a serious problem across the 
pharma industry as a whole. Where there are insufficient resources and lab managers 
are not adequately trained or prepared, then it can be a problem, and those problems 
can be tracked by routine investigations. I am already seeing a great deal of improve-
ment, particularly since the publication of USP Chapter 1117. We need to start paying 
more attention to the basic science of microbiology and techniques for aseptic manipu-
lation of samples and tests. The way things are going to improve even further, in terms 
of contamination of the sample or the test, is when lab managers are better prepared to 
supervise the laboratories. The labs need the subject matter expertise of the managers 
[in addition to] their management skills. 

ASK THE EXPERT

Scott Sutton, PhD, is the principal of Microbiology Network, Inc. (http://microbiologynetwork.com), a company he started in 1996 as 
a means to encourage training and communications within the microbiological community. The Microbiology Network operates two 
email discussion groups—the PMFList (for pharmaceutical microbiology) and the PSGDList (for stability issues). With more than 80 
publications and hundreds of presentations, Dr. Sutton is a recognized consultant and trainer with emphasis on GMP, investigations, 
environmental monitoring, and contamination control (for both aseptic manufacturing and non-sterile production facilities) as well as 
on microbiology laboratory audits and operations. He is an active author and speaker for the industry; supports ASM, PCPC, and PDA; 
and has served with the USP Analytical Microbiology Committee of Experts since 1993. 

Alison Buchan, PhD, is an associate 
professor of microbiology at the University 
of Tennessee, Knoxville. Her research 
focuses on the roles of microbes in natural 
environments. Major objectives in Dr. 
Buchan’s lab include linking microbial taxa 
to critical ecosystem processes, exploring 
functional gene diversity and its relation to 
community structure and biogeochemical 
processes, and identifying novel enzymes 
and/or catabolic pathways. Much of 
her work focuses on the Roseobacter 
clade, an abundant, broadly distributed, 
and biogeochemically relevant group of 
heterotrophic marine bacteria. In addition, 
Dr. Buchan also examines viruses that 
infect the Roseobacter clade in order to 
understand how phage lysis influences 
Roseobacter populations and to understand 
the chemical nature of dissolved organic 
matter that is released due to phage 
activity. She is also on the faculty of UT’s 
Genome Science and Technology graduate 
program and the school’s Center for 
Environmental Biotechnology.
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Contamination from  
the Lab into the SampLe
“We are always worried about contaminants getting into our cul-
tures,” says Alison Buchan, PhD, associate professor of microbiology 
at the University of Tennessee, Knoxville. “We often work with envi-
ronmental samples and use molecular tools to ask what microbes are 
in our samples. So the last thing we want is airborne contaminants or 
nucleic acid contamination from the benchtop or pipettes getting into 
our samples and destroying the natural microbial community we are 
interested in investigating.”

Dr. Buchan’s lab works a lot with water samples collected from coastal 
and ocean environments, and they study the microbial makeup of 
these natural unmanipulated samples. She also uses environmentally 
relevant cultured bacteria and studies their genetics and physiology 
in the lab. “There is no one way that’s right to practice aseptic tech-
niques, and often people feel strongly about a given technique,” says 
Dr. Buchan. “Probably the oldest and cheapest way to do things is to 
use an open flame on your bench to sterilize inoculating loops, open-
ings of test tubes, etc. That’s what we use in our lab, and it is still 
common with a lot of microbiologists. As you move into larger labs, 
and in industry, they may use techniques that are more sophisticated, 
but it’s up for debate whether they are necessarily better. Biosafety 
cabinets that carefully control airflow are often used to minimize ex-
posure to contaminants, but we use a laminar flow hood because the 
marine bacteria that we work with are nonpathogenic.”

Because the lab is worried about nucleic acid contamination from work 
surfaces or equipment, all samples are processed in the hood under 
an ultraviolet lamp to destroy any residual nucleic acids. “We are very 
careful in the field and in the lab when handling these environmental 
samples to make sure we don’t transfer materials or microbes from our 
hands into the samples.” (More details on the procedures used in Dr. 
Buchan’s lab are listed below.) People new to the lab have to work with 
the lab manager to learn and demonstrate the use of proper aseptic tech-
nique. “We do have specific guidelines set up depending on the types of 
samples people are working with. We always use pipette tips that have 
filters in them to avoid cross-contamination of samples. We wear gloves 
and use sterile forceps to collect and transport samples. Samples are 
frozen during transportation and once [they are] in the lab.” 

The lab also works with viruses called phages that infect bacteria, and 
they have to make sure that these phages do not contaminate the lab 
environment and the bacterial cultures. 

“Whenever we work on propagating the phage we use proper con-
tainment procedures and work in a hood wiped down with bleach 
and located in a separate room. We have found that the best way to 
minimize cross-contamination is to designate specific areas for spe-
cific practices. In our main lab we culture the bacteria, in an ancillary 
lab we propagate the phage, and then we have another lab where we 
do all our molecular work such as PCR. We also make sure that the 
lab notebook is not a source of contamination and have a separate 
area for record keeping.”

Dr. Buchan believes that being hands-on is the best way to make sure 
that nothing is jeopardizing the sample and what you do. “Think really 
hard about the types of samples you use and the technology you want 
to embrace and how you want to do things. Think about the space, 
the equipment, and all your options. You can walk into it being naïve, 
thinking there is one right way, but in fact the possibilities are endless. 
You need to spend time investigating what will work best for you and the 
people in the lab, because retrofitting things can be painful.”

Laminar flow hood: dos and don’ts 

• When entering the cabinet, wipe down the surface with 70% ethanol 

•	Place	closed	samples	and	processing	supplies	in	the	hood	and	
expose to UV lamp for 15 minutes

•	After	sample	processing	is	complete,	wipe	down	the	surface	again	
with 70% ethanol

•	Close UV shielding, and lamp automatically comes on for 15 minutes

DO
Keep the cabinet fully closed when not in use
Always wear gloves
Work at least 6" inside the cabinet; keep head out of the cabinet

DON’T
Create significant turbulence in the cabinet with rapid motion
Store anything in the hood
Sneeze or cough in the direction of the hood
Operate the hood with UV on and the cabinet open

A good resource to refer to is  
http://www.cdc.gov/biosafety/publications/bmbl5/.

http://www.cdc.gov/biosafety/publications/bmbl5
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to prevent indoor air quaLity iSSueS after new 
ConStruCtion or renovationS by vince mcLeod

P erhaps as a facility manager you have encountered 
this scenario: You return from lunch to find your 
desk littered with phone messages and your email 

inbox brimming with terse, distressed messages. Quickly 
reading through them you notice one recurring theme: 
indoor air quality complaints. You begin wondering 
what the problem might be. Did we not just finish a total 
renovation of  that work area? Or perhaps the complaints 
are originating from a newly constructed and freshly 
occupied research wing. Shouldn’t they be ecstatic about 
their new surroundings? Well, welcome to the world of  
indoor air quality, or IAQ.

Indoor air quality, and 
in a broader sense and 
perhaps more accurately, 
indoor environmental 
quality, IEQ , has risen 
to the top of  the list for 
worker complaints over 
the last decade. IEQ 
encompasses many different parameters, from tempera-
ture to odors to lighting and even ergonomics in addition 
to potential contaminates. IEQ has received the most 
attention stemming from mold concerns—the media 
baby of  the twenty-first century. Nonetheless, research 
and, unfortunately, major health disasters during the last 
couple of  decades have increased our knowledge and 
understanding of  the indoor environment. From the 
infamous outbreak of  Legionnaires’ disease during that 
ill-fated 1976 convention in Philadelphia to the multi-
tude of  Sick Building Syndrome cases during the 1990s 
and dozens of  major mold infestations discovered during 

the beginning of  this century, our awareness of  and per-
spective about indoor air quality for building occupants 
have grown tremendously.

The US Green Building Council (USGBC) and the 
US Environmental Protection Agency now estimate 
that Americans spend an average of  90 percent of  our 
time indoors where levels of  potential contaminates and 
pollutants may be two to five times higher than outdoor 
levels.1 Add to this the fact that an estimated seventeen 
million Americans suffer from asthma and forty million 
have allergies, and you can see indoor air quality is noth-
ing to sneeze at. (Sorry, we couldn’t resist.)

There is some good 
news, though, and that 
is the focus of  this 
article. The USGBC, in 
developing its Lead-
ership in Energy and 
Environmental Design 
(LEED®) program, has 

come up with a comprehensive strategy for optimizing 
indoor environmental quality and minimizing potential 
problems from poor indoor air quality. The LEED IEQ 
strategy addresses many areas. These include meeting 
minimum indoor air quality performance standards, 
controlling environmental tobacco smoke, using low-
emitting materials, increasing ventilation effectiveness, 
controlling chemical and pollutant sources, address-
ing thermal comfort, and optimizing use of  daylight, 
among others. We highly recommend using the LEED 
strategy for all your construction projects. But whether 
you are going for LEED certification or not, use of  one 

“Indoor environmental quality, IEQ, has 
risen to the top of the list for worker 
complaints over the last decade.”
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particular strategy can go a long way in ensuring good 
indoor air quality following construction, and that is 
implementing a construction IAQ management plan. 
Let’s take a deeper look into what this plan does and 
how it can prevent your building occupants from flood-
ing your desk and inbox with those pleas for help.

The LEED construction IAQ management plan  
(EQ Credit 3)

The construction IAQ management plan is basically 
a simple protocol for ensuring that indoor air qual-
ity is acceptable following construction and prior to 
occupancy. We all know how dusty construction can 

be. In addition to the normal heavy particulate loads 
from all the activity, other potential contaminates can 
accumulate during the project. These include chemical 
pollutants or volatile organic compounds (VOC) given 
off  by building materials and biologicals such as mold 
spores, pollens, etc., that enter from outside. The goal 
of  the construction IAQ management plan is to reduce 
potential indoor air quality problems resulting from the 
construction or renovation process. Under the LEED 
rating system this is achieved by one of  two methods—
either a building flush out or air testing.2

Building flush out 
The building flush out is achieved by running the heat-

ing, ventilating, and air-conditioning (HVAC) systems 
until a large amount of  outside air has been delivered to 
the space. In following the LEED for new construction or 
major renovations, the HVAC system is set for 100 percent 
outside air and operated continuously until 14,000 cubic 
feet of  outside air is delivered for each square foot of  new 
floor space. This can take a period of  weeks, depending 
on HVAC system design, even running 24/7. During flush 
out, the temperature must remain at least 60 degrees F, 
and the relative humidity cannot exceed 60 percent. 

An alternate procedure is provided under LEED-NC, 
which allows faster occupancy. This option permits the 
space to be occupied after flushing just 3,500 cubic feet 
of  outside air per square foot of  floor space, provided 
ventilation continues each day beginning three hours 
prior to occupancy and throughout normal occupant 
hours until the goal of  14,000 ft3/ft2 is reached.

Baseline air quality testing
Because of  the time and expense of  conducting a 

building flush out, most owners opt to go with the second 
option of  air quality testing. Performing baseline indoor 
air quality testing demonstrates that certain common 
indicator contaminates do not exceed recommended 
maximum concentrations. Following the LEED rating 
system, indoor air is sampled for formaldehyde, total 
particulates, total volatile organic compounds, carbon 
monoxide, and 4-phenylcyclohexene (4-PCH). Sampling 

HEALTH & SAFETY

This does several things. It makes you decide what the rules and policies are 
going to be. It shows everyone that you are concerned about health and safety. 
It keeps a permanent record of your safety standards.

This is important for staff. It makes the expectations very clear. Safety is part of 
good science and here’s what we expect at our institution or company. Safety 
is part of doing any job right. It is particularly important for new employees. It 
sets the standard right from the beginning.

A good rules agreement consists of six parts: (1) the rules, (2) the signed 
statement that you’ve read, (3) understood, (4) agree to follow and realize 
that failure to follow the rules can result in termination, and (5) a cover letter 
signed by the organization’s president or superintendent confirming that not 
following the rules can result in termination.

At the Dow Central Research New England Laboratory, I was given a 500-page 
safety manual on day one. I was asked to take it home and read it that night. 
When I returned in the morning I was expected to sign a statement in the front 
of the manual indicating that I had read, understood, and agreed to follow 
those procedures. I guessed they were serious about safety.

Source: Kaufman, James A., Laboratory Safety Guidelines - Expanded Edition, 
The Laboratory Safety Institute, www.labsafetyinstitute.org.

require aLL Staff 
memberS to read the 
Safety manuaL and Sign 
a ruLeS agreement  
By James. A. Kaufman

http://www.labsafetyinstitute.org
http://www.drierite.com


for 4-PCH is required only if  carpets and 
fabrics containing styrene-butadiene rubber 
latex backing were installed as part of  the 
base building systems.

In order to collect accurate and representa-
tive samples to ensure the best possible results, 
a few guidelines must be followed. First, the 
testing must be conducted prior to occupancy 
and during hours of  normal occupancy. All 
HVAC systems must be operated at the normal 
daily settings, including the minimum outside 
air flow rate during testing. All interior finishes 
must be installed. The number of  sampling lo-
cations depends on the building size and num-
ber of  separate ventilation systems. Sampling 
should be done for each portion of  the build-
ing served by a separate HVAC system and 
include at least one location for every 25,000 
ft2. Please note the “at least”— more samples 
or sampling locations may be required to assess 
the area with confidence. Finally, all samples 
should be collected from between three and six 
feet above the floor, representing the occupant 
breathing zone.

A downside to performing the baseline IAQ 
testing is the possibility of  exceeding the recom-
mended limits. Should this happen, additional 
flushing and retesting must be conducted for the 
specific contaminates found above the maximum 
levels. 

Summary
Whether building a new structure or reno-

vating an old space, construction activities 
can have serious impacts on indoor air quality. 
Heavy dust, off-gassing chemicals, and stray 
particles from outdoors can accumulate, lead-
ing to potential problems for future building 
occupants. However, implementing a simple 
indoor air quality management plan during 
construction and prior to occupancy can go a 
long way toward preventing these from occur-
ring. The USGBC’s LEED-NC rating system 
establishes one such construction IAQ man-
agement plan. A future article will look at the 
details of  the LEED IAQ testing parameters 
and provide a recommended building commis-
sioning protocol for construction projects.
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PRODUCT FOCUS: ElECTrONiC labOraTOry NOTEbOOkS

by Mike May, PhD

To describe the 
electronic laboratory 
notebook (ELN) 

market, many people might 
use the word “expanding.” As 
Glyn Williams, vice president 
of  product delivery at IDBS 
(Surrey, UK), says, “The range 
of  people using ELNs is very 
broad indeed at the moment 
and growing.” He adds that 
medicinal chemists started 
the ELN trend, and biologists 
soon followed. Today, ELNs 
play crucial roles in most 
kinds of  science and much of  
the R&D in industry—from 
agrochemicals and cosmetics to 
food and beverage.

A wide range of  applications 
matches the breadth of  ELN 
users. For example, some 
scientists use ELNs to capture 
IP, because a digital record 
shows what a scientist developed 
and when. According to Trish 

Meek, director of  product 
strategy, life sciences at Thermo 
Fisher Scientific (Waltham, 
MA), “ELNs are used in 
both life science and process 
industries and run the gamut 
from R&D applications like 
next-generation sequencing or 
catalysis development through 
procedural execution, though 
this is often done in the LIMS.”

Tweaking the 
technology

In some cases, in-house needs 
drive changes in ELNs. “Many 
users need software that reaches 
out to other systems to pull in 
information,” says Chris Stumpf, 
senior informatics product 
marketing manager at Waters 
(Milford, MA). “That cuts down 
on transcription errors.”

Companies also look to ELNs 
to make life easier in the lab or 
on production lines. “There’s a 
fair amount of  Lean Six Sigma 
data on processes like how many 
mouse clicks it takes to perform 
a task,” says Stumpf. “Users hope 
to minimize inefficiency through 
software, and they see ELNs as a 
possibility in managing that.”

Outside requirements can 
also drive changes in ELN 
technology. For example, 
Stumpf  says, “Today’s ELNs 
include a lot of  Part 11 technical 

controls.” This refers to the U.S. 
Code of  Federal Regulations 
(CFR)—specifically Title 21 
CFR Part 11—that requires 
specific electronic document and 
data safeguards by the U.S. Food 
and Drug Administration.

Some ELNs also include 
cloud-based features, but some 
industries seem to resist this 

approach. “It’s like the early 
days of  the financial industry 
offering cloud-based solutions,” 
says Kim Shah, director 
of  marketing and business 
development for informatics 
at Thermo Fisher Scientific. 
“People didn’t like that at first, 
questioning security issues, but 
they eventually came to the 
conclusion that it is as secure as 
anything else and they became 
comfortable with the security 
structure in place.” Cloud-based 
ELNs might follow a similar 
path to acceptance over time.

ROI as broad  
as the sky

The return on investment 
(ROI) of  an ELN depends 
primarily on what matters to 
the user. Of  course, capturing 
IP provides significant ROI in 
the pharmaceutical industry. 
For some users, even the paper 
saved by going to an ELN 
brings considerable ROI. As an 
extension of  getting away from 
paper, ELNs also help some labs 
gain space because they won’t 
need large, fireproof  containers 
to store paper notebooks.

Additionally, improvements in 
productivity cannot be ignored 
with ELNs. “They can save you 
three hours to a day a week to 
do other things,” says Williams. 
“The spreadsheet in our ELN 
cuts the time needed for analysis 
and generates reports more 
easily,” which really helps the 
end user. In addition, Williams 
points out that ELNs help lab 

HOW LOW CAN YOU GO?

EL
EC

TR
O

N
IC

 L
A

B
O

R
A

TO
RY

 
N

O
TE

B
O

O
K

S

“Companies … look to ELNs to make life 
easier in the lab or on production lines.”
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managers see what their people are doing and 
enterprise-level staff  can use information from 
ELNs to assess the status of  specific projects.

To see where ELNs would do the most good, 
companies might need to spend some money 
to collect decision-making workflow metrics. 
Nonetheless, Stumpf  points out that the money 
spent assessing ways to improve efficiency with 
ELNs can be paid back four to five times after 
ELNs are installed.

The ultimate ROI of  some ELNs comes 
from improved communications. In the 
pharmaceutical industry, for instance, many 

companies manage sites around the world and also work 
with many partners. “Pharmas need to communicate 
better with themselves and their contacts, like contract 
research organizations,” Meek says. “They need ways to 
collate and derive information from their data.”

Picking the product

At the University of  Utah, data curation librarian Daureen 
Nesdill provides the community with information about 
ELNs. She says, “I’m initiating a program to implement 
ELNs on campus at this point. The biggest problem is a 
business model for paying for them.” She is looking for 
systems that are not too subject-specific. She says, “The 
new products—iLabber, RSpace, Irisnote, LabArchives, 
LabGuru, etcetera—can be used by researchers in the 
humanities, social sciences, and all of  science, technology, 
engineering, and mathematics.” She adds, “Researchers can 
get them up and running in a week and the cost is about 
one-tenth that of  the older products.”

In some companies, though, lab managers might prefer 
something that is subject-specific. In those cases, Stumpf  
says, “One of  the first things to consider is functionality. 
A medicinal chemist might look for reaction planning 
and an analytical chemist will care about interfacing to 
analytical instruments and data.”

The key is building a system that gets used. As Meek 
says, “If  you’re looking to implement any informatics 
system, you need a system that users will embrace.” She 
adds, “If  you have something that is cumbersome and 
doesn’t fit the process of  users, you just have a fight on 
your hands.” To encourage system adoption and ease the 
implementation process, she encourages companies to 
include people from various sectors—business, IP, R&D, 
and so on—in the decision-making process. Only then 
will real value be gained.

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

PRODUCT FOCUS: ElECTrONiC labOraTOry NOTEbOOkS

For additional resources on electronic laboratory notebooks, including useFul articles and  
a list oF manuFacturers, visit WWW.LabManageR.coM/eLn

“Many users need software that 
reaches out to other systems to 
pull in information.” 
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PRODUCT FOCUS: FTir SpECTrOphOTOmETErS

by Angelo DePalma, PhD

As FTIR instrumentation has 
become more compact and 
reliable, it has experienced 

a type of  commoditization. That 
does not mean that innovation has 
ceased. Mike Bradley, marketing 
manager for FTIR at Thermo 
Fisher Scientific (Madison, WI), 
notes that FTIR is taking on a new 
type of  user—younger individuals 
who grew up with handheld 
electronic gadgets. 

These individuals are not as 
interested as their predecessors in 
the optics or light source. “They 
want to sit back, push a button, and 
get taken to where they want to go,” 
Bradley observes. “We’ve moved 
from users who used to understand 
everything under the hood, to those 
who don’t care what’s under there.”

This puts upon the instrument 
the onus of  alerting users to the 
need for routine maintenance 
and performance checks, not to 
mention providing sophisticated 
tools for data analysis. “Users 
continue to expect increasing 
responsibility out of  instruments. 
They still want the highest quality 
data and longest instrument 
lifetime, but now they also want 
instruments to be their partners.”

Noting the astounding technical 
advances in hardware and 
computing that enabled FTIR to 
reach this point, Bradley believes 
that instrument makers can do 
even more.

“Apple didn’t come up with their 
innovative products in response 
to customer needs; they produced 
products that people didn’t even 
know they wanted. If  you’d asked 
people in 2001 what kind of  
music player they wanted they 
would point to a big clunky CD 
player, not something the size 
of  a quarter. It is incumbent on 
instrument manufacturers, if  they 
want to be at the cutting edge, to 
anticipate needs, to understand 
how customers use and interact 
with instruments—how they can 
get users not from point A to point 
B, but from point A to point Z.”

Different strokes

One way to do this is to anticipate 
actual needs instead of  stressing 
research-grade spectra as the only 
way. Bradley mentions field workers 
who need to collect a high quality 
FTIR spectrum. “But what does 
high quality mean? It should mean 
answering their questions, not 
generating a perfect spectrum,” 
Bradley explains. “What works for 
a first responder in a hazardous 
environment will probably not work 
for a scientist.”

“Situational spectroscopy” 
illustrates another trend, notes 
Mark Talbott, PhD, molecular 
spectroscopy product manager at 
Shimadzu Scientific Instruments 
(Columbia, MD). “Over the last 
two years there’s been a huge 
push to get FTIR instrumentation 

smaller and more mobile. I don’t 
know where this is heading or 
how durable and robust these 
instruments are. Obtaining reliable 
spectra requires that the mirror be 
stable. But for quick identification, 
or field operation, small units 
definitely have an appeal.”

Commoditization has had a 
profound impact on FTIR 
availability. Until relatively recently, 
universities and industrial R&D 
centers treated FTIR as they 
might NMR—expensive walk-up 
instruments for which users would 
sign up for time. “A department 
might have one or two FTIRs,” 
Talbott says. “Now, thanks to 
instruments shrinking in size, 
they’re buying multiple units.”

Research-grade instruments 
are improving as well. A recent 
Shimadzu product introduction 
provides sensitivity of  60,000:1 
and acquires 20 full-spectrum 
scans per second—suitable for 
kinetics. An ideal application 
would be monitoring polymer 
cure. Another feature is the ability 
to subtract out huge solvent peaks, 
which is useful when working with 
aqueous systems. 

And as usual, ease of  use rules. 
“System features can be locked 
down, so anyone who pushes the 
button can get a quality spectrum,” 
Talbott says.

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

For additional resources on vacuum pumps, including useFul articles and a list oF manuFacturers, 
visit WWW.LabManageR.coM/vacuuM-PuMPS

PRODUCT FOCUS: VaCuum pumpS

by Mike May, PhD

With an instrument 
focused on removing 
matter from a space, the 

vacuum-pump industry sure creates 
a lot of  “matter,” in terms of  
different devices. Vacuum pumps 
come in so many varieties that, well, 
it’s a regular vacuum-pump jungle 
out there. Most laboratory pumps 
create a vacuum with a rotary-vane 
or diaphragm mechanism. But some 
users care more about a pump’s 
use of  oil or lack of  it. Maybe it 
matters more to a user that a pump 
resists chemicals. Companies also 
make some vacuum pumps for 
industrial applications and others 
for labs. The options go on and on.

Despite that diversity, some 
trends exist in the technology. 
Sam Lanasa, one of  the owners at 
New Star Environmental (Roswell, 
GA), says, “One trend is creating 
stronger pumps. If  you’re using a 
tighter filter that creates more of  a 
pressure drop across it, the pump 
needs to be stronger to maintain the 
flow.” He adds, “Many applications 
are centered on a particular flow 
rate and maintaining it.”

Among lab vacuum pumps, in 
particular, noise also matters. 
Lanasa says, “Our Rocker 300 
operates at about 50 decibels, and 
that’s very quiet.” Even normal 
conversation is louder, reaching 60 
decibels or so.

Selecting a system

Not that long ago, the 
options for vacuum 
systems seemed 
pretty generic. Lots 
of  labs generated 
vacuums with water-
jet devices, and some 
still do—despite the 
huge environmental 
and financial cost. Many institutions 
still provide central-vacuum systems. 
In some cases, though, a specialized 
system makes more sense.

A cell- or tissue-culture lab is a 
great example of  a lab that can 
benefit from specialized vacuum 
options. “Many labs cobble together 
an aspiration system with side-arm 
flasks and tubes,” says Peter Coffey, 
vice president of  marketing at 
VACUUBRAND (Essex, CT). 

I’ve done that myself. In the early 
1980s, I worked in a tissue-culture 
lab. To replace the media that 
sustained the cells, I used a vacuum 
“system” that consisted of  a pipette 
connected by a rubber hose to an 
Erlenmeyer vacuum flask, which 
was connected to a central-vacuum 
line. I controlled the level of  
vacuum by how much I opened 
the valve on the central line, and 
that control would be called coarse 
at best. When you can’t control 
the intensity of  the vacuum, it’s 
difficult to draw off  the media 
without taking the cells with it. And 
what do you do if  your lab does not 
have a central vacuum?

To solve that problem, 
VACUUBRAND developed its BVC 
integrated aspiration stations. “These 
include a vacuum pump designed for 
cell- and tissue-culture applications, 
plus a biofilter, pressure controls, 
and an autoclavable flask,” Coffey 
explains. “And the entire system is 
resistant to the bleach that is used so 
often as a disinfectant.”

Past a pump’s prime

A vacuum pump makes it pretty 
clear when it should be replaced. 
“It starts humming and gets hot,” 
Lanasa says. “It won’t hold the flow.”

Lab managers who take care 
of  pumps—changing filters on 
schedule, for example—should 
get years of  use from their pumps. 
Lanasa says, “Out of  about 5,000 
Rocker 300s that we’ve sold, we’ve 
probably had 10 returned and 
usually for misapplications.” He 
adds, “If  you run a vacuum pump at 
its specifications, it will run.”

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

by Angelo DePalma, PhD

All major vendors of  
ultra high-performance 
liquid chromatography 

systems (UHPLC) have overcome 
significant problems related to 
detection, speed, column life 
(although users still grumble), 
usability, interface, and the special 
circumstances of  working at very 
high pressures. The next frontier in 
rapid chromatography is one every 
analytical scientist will recognize.

“We’re now capable of  performing 
super-short UHPLC runs, but sample 
prep has failed to keep up. It has 
become a bottleneck,” says April 
DeAtley, product planning manager 
for LC at PerkinElmer (Shelton, CT). 

The solution, which top instrument 
firms are working on, is integrating 
UHPLC systems with online or in-
line sample preparation. 

There are many ways to streamline 
sample prep, limited only by 
available robotics, automated liquid 
handlers, and affinity resins. The 
only hard-and-fast requirement 
is that it should involve as little 
input from users as possible and not 
interfere with the chromatography.

Realizing the goal of  automated 
chromatography sample prep 
will require that instrument 
manufacturers work closely with 
companies that they are not used 
to dealing with. DeAtley stresses 
that solving “the customer’s puzzle” 
will involve much more than 
good chromatography systems or 
outstanding automation. “This 
requires us to think more laterally 

than we normally do as LC product 
managers.” The same could be said 
for designers of  automation or 
sample prep disposables.

DeAtley believes the other extreme 
of  the sample life cycle—detection—
could use improvement as well. 
She notes that outside of  pure 
pharmaceutical R&D, samples and 
matrices tend to be complex. Analytes 
exist in low concentrations, and 
their concentrations (or even their 
presence) are not always predictable. 

The good news is that UHPLC 
is more versatile and modular 
compared with other analysis 
methods. Modern systems utilize 
multiple detectors where appropriate, 
and systems already accommodate a 
good deal of  automation. 

DeAtley is confident that by 
stepping outside their comfort zones 
UHPLC system manufacturers will 
eventually “develop the answers that 
customers really need.”

Reconsidering 
conventional HPLC

Unlike other UHPLC vendors, 
Jasco Analytical Instruments 
(Easton, MD) does not do most of  
its business with pharmaceutical 
and biotech companies. The reason, 
says chromatography product 

specialist D.J. Tognarelli, is software 
compatibility. Large-volume 
customers employ data systems that 
sometimes control and run a dozen 

or more UHPLC systems. “When 
you control 100 instruments with 
one software package, acquiring 
a stray instrument, with its own 
learning curve for instrument and 
software, doesn’t make much sense,” 
Tognarelli says. 

Two related factors affecting 
purchase decisions are experience 
and compatibility, whereby customers 
become “XYZ-vendor shops.” 

Jasco prefers to vie for customers of  
one-off  systems within academia 
or smaller biotech companies. Here, 
the company can compete in terms 
of  cost and features, particularly 
in offering instruments along the 
continuum of  HPLC and UHPLC.

What makes this possible is the 
emergence of  porous shell (also 
known as superficially porous 
and trademarked Core-Shell and 
Fused-Core) column technology. 
“With these columns, users can 
obtain performance similar to that 
of  UHPLC but on more standard 
HPLC systems,” Tognarelli 
explains. “Purchasers can save 
some money on the initial system 
purchase and not have to deal with 
the high pressures of  UHPLC.” 

IMPROVING THROUGHPUT AT BOTH ENDS
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“The good news is that UHPLC is more  
versatile and modular compared with other 
analysis methods.”
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PRODUCT FOCUS: uhplC

Aside from cost, the principal pressure-related advantage 
of  porous shell technology is that columns last longer. 

According to Tognarelli, porous shell columns have re-
sparked interest in his company’s core HPLC/UHPLC 
customers. “Users are beginning to reconsider the older 
HPLC platform.”

Yet the trend toward higher-pressure systems 
employing sub-two-micron particle size 
columns is in no danger of  subsiding, 
at least for pharmaceutical and biotech 
customers. “It’s hard not to be impressed 
with the performance of  UHPLC systems,” 
Tognarelli admits. “Cutting 
analysis times by 90 percent 
is significant. Unless they’re 
absolutely strapped by budget 
constraints, labs that have a 
UHPLC from a major vendor 
will probably stick with that 
product line.”

One area in which 
Jasco is doing quite well 
is supercritical fluid 
chromatography. The company 
offers units for routine analytical 
applications (with a specialty in 
chiral separations), semi-preparative, 
prep, supercritical fluid extraction, and a 
system dedicated to fuels analysis.

Taming pressure pulses

Aside from expensive solvents, analytical columns are the 
single largest ongoing expense in UHPLC. This issue has 
a long history.

As column chemistries other than C18 came online, 
users began to observe poor column life. The problem 
is particularly acute in the case of  2D HPLC and its 
variants. “Since the frits are really small on these columns, 
and the columns themselves are expensive, users employ 
track columns followed by a back flush step,” notes Simon 
Robinson, HPLC product manager at Shimadzu Scientific 

Instruments (Columbia, MD). “This cuts down on sample 
preparation that no one enjoys and reduces consumables 
while generating data that is more reproducible.”

Column life has, to some degree, held back 2D LC 
applications. When switching columns in a high-pressure 
system, the dead volume increases and, as the valve 
switches, the system experiences a pressure pulse. “Each 

time you do that the column takes a very hard hit,” 
Robinson says. Plate counts and separation ability 

degrade fairly quickly as the solid phase rapidly 
compresses and expands, smashing into the 
column frits and breaking apart. 

Degradation caused by pressure spikes in part 
explains why a column would last 500 

injections on one system but only 80 
injections on another, or similar 

discrepancies between similar 
columns from different vendors 
installed on the same system.

According to Robinson, the 
problem is not pressure per se, 
but pressure fluctuations. “We 
discovered five years ago that 

if  you leave a column in place 
at fifteen to twenty thousand psi 

for a week, it’s fine. If  you cycle the 
same column at much lower pressure 

through 100 injections, you see an immediate 
degradation of  performance.”

System designers have solved many of  these problems 
through reduction of  dead volumes and use of  make-
before-break valves when applicable. With these 
valves, flow is not interrupted between load and inject 
operations. Column construction has also improved. 
Through a combination of  these improvements, 
chromatographers can now perform multidimensional 
separations without having to worry about valves and 
columns. This applies as well for method scouting 
systems that might hold five or six columns. 

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

http://www.labmanager.com/UHPLC


46 Lab Manager    October 2013 www.labmanager.com

PRODUCT FOCUS: ulTraViOlET-ViSiblE SpECTrOSCOpy

by Angelo DePalma, PhD

Whether its typical 
samples are liquids, 
solids, or gases, 

nearly every laboratory has an 
ultraviolet-visible spectrometer 
that serves as a workhorse 
for dozens of  applications. In 
terms of  cost/effort versus 
capabilities, UV-Vis instruments 
are arguably the great bargain of  
lab instrumentation. 

Why has a technique 
more than two 
centuries old become 
so popular?

Travis Burt, product manager 
at Agilent Technologies (Santa 
Clara, CA), explains that the 
interaction between light and 
matter is both fundamental and 
informative. “Consider how 
much information the naked 
eye conveys about a material. 
Even more so, at an atomic 
level, photon-induced electronic 
transitions provide highly 
specific and highly quantitative 
information, far greater than is 
possible with the human eye in 
terms of  sensitivity, wavelength 
range, and spectral resolution.”  

Since Howard Cary at Applied 
Physics Corp. introduced the 
first commercial recording UV-
Vis spectrophotometer in 1947, 
improvements have been steady, 
particularly with respect to 
detector technology (e.g., today’s 
photodiode array) and source 
technology (xenon flash lamp). 

“These advances have enhanced 
productivity with faster scan 
rates while greatly simplifying 
sample preparation,” Burt says. 
Performance improvements 
have been supported by 
rapid advances in electronics, 
firmware, and software controls, 
making today’s UV-Vis 
spectrophotometers more 
flexible, adaptable, compact, and 
easier to use than ever.  

Broad applicability and 
recognition of  UV-Vis 
spectroscopy by pharmaceutical 
industry regulators continues 
to drive further improvements. 
Usage trends today encompass 
entire workflows, leading 
to dedicated methodology, 
improved data security and 
verifiability, targeted sample 
handling and measurement 
options, and greater automation.

In June 2013, Agilent 
released the Cary 7000 
Universal Measurement 
Spectrophotometer, which 
incorporates advances in 
optics and motion that provide 
measurement of  absolute 
reflection and transmission 
at variable angles through 
unattended operation. 

According to Burt, the system 
is suitable for analyzing optical 
components, thin films, and 
other advanced materials.

Mature, ubiquitous, 
strong

Mark Talbott, PhD, 
spectroscopy product manager 
at Shimadzu Scientific 
Instruments (Columbia, MD), 
describes UV-Vis methods and 
instrumentation as “mature but 
ubiquitous, and still very strong.” 

Sales continue to surge in the 
chemicals, semiconductors, 
food, beverage, and 
pharmaceutical industries, and, 
of  course, at colleges. 

What keeps UV-Vis going is 
its varied application base. 
“Almost every customer has 
unique applications,” Talbott 
observes. “So instead of  selling 
a box, vendors almost have to 
sell a solution, which becomes 
the great challenge in this 
marketplace.”

The story of  instrumentation 
shrinking in size, becoming 
more portable, is well known to 
readers of  Lab Manager. Fully 
functional UV-Vis spectrometers 
have been difficult to shrink to 
portability for various reasons 
associated with optical and 
mechanical limitations. 

“The old spectrophotometers 
resembled coffins,” Talbott 
reminisces. Shrinking electronics 
and computers, the move to 
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“UV-Vis methods 
and instrumentation 
[are] mature but 
ubiquitous, and still 
very strong.”
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For additional resources on ultraviolet-visible spectroscopy, including useFul articles and a list 
oF manuFacturers, visit WWW.LabManageR.coM/uv-viS

surface-mount technology, and the resulting diminution 
of  power supplies moved UV-Vis in the right direction. 
Further improvements and miniaturization came from the 
emergence of  high-quality prisms that accommodate more 
spectral lines and reduce stray light and dispersion. This 
advance, in turn, enabled monochromators to shrink as well.

The third significant advance came by way of  detector 
technology. Top-tier UV systems still use photomultiplier 
tube detectors; but silicone diode arrays—while not as 
sensitive as PMTs—allow significant size reductions. 
“Silicon diode arrays eliminate the need for a moving prism, 
which means motors and other mechanical components 
associated with rotating the prism are gone,” Talbott says.

While truly handheld, fully functional UV-Vis 
spectrophotometers remain unavailable, these improvements 
have brought the size down to “hand portable.”

Such devices always represent a trade-off: 
spectrophotometers reduced to shoebox size invariably 
lose resolution and sensitivity, but, according to Talbott, 
that is not always a serious issue. “The ability to run off  a 
battery, and to bring the unit to the sample, has advantages 
in many situations over having a supersensitive system with 
software that does everything and anything.”

That is not to say that quality and portability are totally 
incompatible. The Shimadzu UV-2600 UV-Vis product 
fits into a very small footprint but, according to Talbott, 
has some of  the highest absorbance values on the market.

Two possible modes

The availability of  UV-Vis detection for microtiter plate 
formats has been a boon for high-throughput analytical 
and quality control labs. Readings based on absorbance, 
fluorescence, luminescence, and transmission, as well 
as sandwich ELISA-type assays, have greatly expanded 
analysis capabilities in microliter volumes. 

Systems from BioTek Instruments (Winooski, VT) and 
other vendors have been on the market for some time. 
UV-Vis-based microplate readers are now routinely 
paired with robotics and automated liquid handling, to 
the point of  being standard equipment. 

By comparison, more standard UV-Vis occurs in cuvettes at 
volumes as high as 3 milliliters. Reagent and sample savings at 
typical microplate scale may be greater than 90 percent. The 
automation component significantly improves throughput and 
consistency, while freeing up operators to do other things.

“Cuvette-based assays can quantify based on a selected 
wavelength, but that’s pretty much it,” says Peter Banks, 
PhD, BioTek’s scientific director. “Microplate readers can 
do so much more and provide many more options.”

BioTek’s readers also provide a cuvette reading system 
just in case.

While the 90 percent savings in reagents, buffers, solvents, 
and samples, which is based on a sample size of  50 to 200 
microliters, is significant, we know this is not the limit. 
Thermo Scientific’s line of  NanoDrop products, also 
based on a UV-Vis reader platform, generates full spectral 
data on samples in the 0.5-2.0 microliter range. 

BioTek’s answer to the demand for ultra-low volumes 
are the Take3 (16 samples) and Take3 (48 samples) Trio 
Micro-Volume Plates, which are compatible with the 
company’s Epoch, Eon, and Synergy Multi-Mode and 
Hybrid readers, as well as the PowerWaveXS2 reader. 
That means no dedicated instrument is required. Both 
plate formats employ 2-microliter “microspots” that 
reduce sample and reagent usage by as much as 99.9% 
compared with cuvettes and 99 percent relative to 
standard microtiter plates. 

Angelo DePalma is a freelance writer living in Newton, 
NJ. You can reach him at angelo@adepalma.com.
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a s a premed student at West 
Texas A&M University, 
Josie Longoria was like many 

citizens of  her region—she wasn’t 
aware just how much the environ-
ment, especially water, affects human 
health. An environmental chemistry 
class changed that … and 
her career path.

“The professor had us 
write a paper on an 
environmental chemical 
and how it affected 
human health,” she said. 
“I was completely intrigued because 
my paper was on dioxins, and after 
that I was hooked. I appreciated the 
environmental sciences and didn’t 
realize how much the environment 
truly affects our health.”

Now the director of  the Guadalupe-
Blanco River Authority’s (GBRA) 
Regional Laboratory (Seguin, 
TX), Longoria and her staff  are 
responsible for protecting the health 
of  the water in the ten-county area 

they serve. It seems fitting that it was 
in the classroom that Longoria first 
became interested in the field since 
the lab also acts as a classroom of  
sorts, bringing key knowledge to area 
students and residents about just 
how important safe water is. 

The GBRA’s facility, a National 
Environmental Laboratory 
Accreditation Congress (NELAC)- 
accredited lab for water and 
wastewater in the region, does 
analysis for a variety of  customers. 
The lab also partners with the Texas 
Commission on Environmental 
Quality (TCEQ) for the Clean Rivers 
Program (CRP) and manages a 
number of  quality assurance projects.

“We analyze specific sites throughout 

the river basin and analyze for 
conventionals—such as anions, 
nutrients, etc., in order to check the 
‘health’ of  the river every month,” 
she explained about the Clean 
Rivers Program.

GBRA’s regional lab performs bio-
assessments as well, which 
involve looking at the entire 
function of  the river, not 
just the chemistry of  the 
water, Longoria said. That 
work involves investigating 
riparian function and the 

existing fish and benthics in the river.

Apart from those programs, the 
lab is kept busy helping just about 
anyone in their area who deals 
with water, including assisting 
other river authorities, helping 
with pre-industrial sampling for 
local industries, assisting five water 
treatment plants and 11 wastewater 
plants, doing analysis for customers 
outside their ten-county area, and 
even serving the general public.

PERSPECTIVE ON: A REGIONAL WATER LAB

Learning 
Lab
Protecting water, 
continuing education 
major focuses of this 
faciLity  by racheL muenz

“I have the best crew. I’m biased, of 
course, but I think they’re great.”

Jennifer Sanchez, a military veteran and the Regional Lab’s wet  
chemistry lead analyst, prepares BOD buffer water.

http://www.labmanager.com
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PERSPECTIVE ON: A REGIONAL WATER LAB

“We help them with their water 
quality analytical needs and try to 
assist them in solving any problems 
they may have with an aesthetic 
or questionable water situation,” 
Longoria explained, adding that 
some citizens have UV systems or 
other nonconventional treatment 
systems. “They can walk in and bring 
us their samples from well water 
that has been treated or not treated 
with chlorination.” She says the most 
popular tests for the samples brought 
in by the average citizen are tests for 
bacteria, nitrates, and hardness. 

The lab, created in 1973, also assists 
the general public through the 
education programs it’s involved 
in. For example, as a mentor for the 
Hutton Fisheries program run by 
the American Fisheries Society, the 
lab takes in one or two high school 
students over the summer.

“They would come in and we would 
train them and let them see what we do 
here to get them interested in our line 

of  work,” Longoria said of  the program. 
“It’s been a really excellent opportunity 
for us and for students in the area.”

In addition, the lab helps local 
science fair students from middle 
school to high school levels; offers 
tours for schools, teachers, and civic 
organizations; and runs seminars and 
training for colleges and universities 
in the area.

“I’m teaching at some of  the local 
colleges here on weekends,” said 
Longoria, who has 21 years of  
experience in the field. “We try to 
help out when we can and represent 
the environmental sciences.”

The people
Like many labs today, the GBRA 
regional lab does an incredible 
amount of  work with a small 
staff—12, in the case of  Longoria’s 
facility. That group, made up of  both 
lab and water quality staff, deals with 
a workload of  over 1,000 samples a 
month, on average.

“I have the best crew,” Longoria said 
of  her team. “I’m biased, of  course, 
but I think they’re great.”

Lab workers used to be accepted 
straight out of  high school, but since 
it has been required that labs be 
NELAC-accredited by 2008 in order 
to submit their data to the TCEQ , 
employees now need to have a 
specific number of  college hours in 
chemistry or microbiology. There 
is more in-depth record keeping, 
quality control, and defensible data 
than there was in the past, meaning 
more training, Longoria added.

“They have to give a demonstration 
of  analyst capability before they 
analyze anything in the laboratory,” 
she said. That initial demonstration 
is followed up by yearly 
demonstrations of  ability, which are 
kept on file.

While educating those outside the 
lab is a big part of  its purpose, the lab 
also supports continuing education 

Nutrients analyst Mellinda Brzozowski takes time 
to smile during the course of  a busy day in the lab.  
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for its own employees, with independent training in the 
lab, which is sometimes supported by a vendor, or by 
sending employees to seminars and training offered by a 
variety of  organizations outside the lab.

“We also support continuing education at the collegiate 
level,” Longoria said. “If  somebody’s interested 
in getting a second degree, or maybe they have an 
associate’s degree and want to get an actual four-year 
degree or their master’s, we have a program here that 
encourages that, and we have some financial assistance 
here at GBRA.”

Longoria, who also acts as the lab’s technical director and 
quality assurance officer designee, is responsible for taking 
care of  the day-to-day operations of  the lab, instrument 
wear and tear, equipment purchases, and helping resolve 
any issues staff  come across in their daily work. She also 
handles customer service and the lab’s budget, along 
with maintaining the TNI (The NELAC Institute) 
requirements and accreditation status of  the lab.

She has a number of  strategies for motivating the team, 
whether that’s going on ice cream runs to the Dairy 
Queen right next to the lab on sweltering hot days or 
letting staff  off  a bit early on Fridays.

“I’ll ‘woman the fort’ while everybody goes home a 
little early,” she said. “In Texas, sometimes it’ll be 
three numbers up there for the temperature … the 
temperature is maintained in the lab, but we still know 
how hot it is outside, so we’ll do ice cream runs.”

Good work is also noted on performance reviews, and 
staff  are recognized when they’ve achieved a milestone 
or completed a project.

Longoria, currently in her twelfth year working at 
the lab, adds that she encourages input from all team 
members and does generational training to figure out 
what makes each member of  her staff  tick.

“My staff  has several generations covered, so I try to be 
aware of  what is important to each generation,” she said.

Powering through the challenges
It’s a good thing Longoria has such a strong team because 
each day in the lab brings new challenges.

“I don’t believe there is a typical day in a laboratory,” she 
said of  day-to-day life in the lab. However, she added 
that there are typical duties in her lab, such as meeting 
customers’ needs, maintaining turnaround and sample hold 
times for different parameter and sample types, managing 
quality assurance and quality control, managing employees 
and equipment, and planning for equipment servicing, 
service contracts, or software updates.

One obstacle they deal with is instrument failures.

“Those are the times where I get a right turn every now 
and again,” Longoria said. “Every manager knows that if  
you have everything purring in your lab, that’s the best 
day; you wish every day was that way.”

PERSPECTIVE ON: A REGIONAL WATER LAB

The GBRA Regional Lab team (quality assurance officer and lab admin 
assistant not present) has a combined 141 years of  experience in the field.

Kylie Gudgell, the lab’s lead analyst, reviews some 
data for processing.

http://www.labmanager.com


But even when faced with an instrument failure, the 
regional lab still gets its customers their results, as they 
have a number of  qualified subcontracted labs they use 
when their own equipment isn’t cooperating.

“If  something does go wrong here, [customers] don’t 
need to know about it,” she said. “They don’t care about 
it. They want their results. The greatest challenge, if  we 
can’t get something up and running here, is to make sure 
we have a qualified subcontracted lab lined up, willing 
and ready, and also NELAC-accredited.”

An upcoming challenge is moving over to a new 
LIMS. Currently the GBRA lab is using an in-house-
developed system and is in the process of  reviewing 
various LIMS companies.

“Updating our LIMS and transitioning to a new LIMS 
are going to be difficult tasks,” Longoria said. “It’s going 
to be tough, but it’s time, and we’re ready for it.”

Keeping an open mind and getting buy-in and advice 
from everyone on the team are the main ways Longoria 
deals with those changes and difficulties.

“My title is ‘director’—that does not mean that I’m a 
dictator,” she said. “I get buy-in from my staff, and I get a 
lot of  feedback from them and external sources as well.”

As far as overall changes in the industry, Longoria said 
automation, which used to be frowned upon, is now 
the thing to do, and software is a lot more powerful and 

easy to use. On the wet chemistry side, Longoria said in 
particular the optical luminescence probes now available 
for BOD (biological oxygen demand) tests have been a big 
help to her lab, as they are easier to use and last longer.

“I know a lot of  laboratories are reluctant to change, 
but it’s worth a try,” she said. “We won’t go back now. It 
seems so minimal in the world that we live in, but it’s 
helped us become more efficient.”

Apart from the TNI accreditation requirement, the need 
for better documentation through the Title 21 CFR Part 
11 requirements has been another key regulatory change 
for environmental science labs, but Longoria sees these 
as improvements rather than hindrances, as they have 
enhanced organization in the lab. 

“Initially a lot of  lab folks like myself  did not appreciate 
it, just because of  the tremendous effort,” she said of  
the need for TNI accreditation. “However, in hindsight, 
I feel the TNI standard has made labs better, so I’m 
thankful for it now.”

Lab outlook
One thing likely to affect the GBRA lab in the future is 
that the U.S. Environmental Protection Agency has begun 
talks about testing for nutrient levels in bays and estuaries, 
something that will be important for Longoria’s lab, as its 
ten-county region ends in San Antonio Bay. In preparation 

Here, Longoria participates in a local school job fair, one of  the many ways that the 
laboratory contributes to the surrounding communities.

Josie Longoria, director of  the GBRA Regional Lab, first got interested in the  
environmental sciences as a premed student at West Texas A&M University.

PERSPECTIVE ON: A REGIONAL WATER LAB
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for that change, the lab is partnering with the TCEQ to look into 
methodologies that can handle high-salinity samples.

“The most interesting thing for me right now is being able to 
work with the TCEQ to try to find methods that are going to 
benefit us in finding what the nutrient levels are in bays and 
estuaries,” Longoria said.

Even with all those changes ahead and having worked in the 
field for over two decades, Longoria remains passionate about 
her work, enjoying the fact that she and her staff  play a key role 
in protecting the water people drink, wash with, and play in.

“I have really appreciated my twelve years here 
and have learned a tremendous amount of  
valuable environmental laboratory information,” 
she said. “GBRA is just a great place to learn, so 
I continue to learn and am encouraged by the 
mission that GBRA stands for. I still love working 
for GBRA, and I still love this field.”

Main Instruments:
•	 2	total	organic	carbon	systems	made	by	

Teledyne Tekmar (Phoenix 8000 and Fusion)

•	 2	ion	chromatography	units	(ICS-1000	from	
Dionex, now Thermo Scientific Dionex, and 
an 881 Metrohm IC)

•	 1	Konelab	AquaKem	200	Analyzer—used	for	
nutrient analysis TKN/ammonia and total 
phosphorus

•	 1 GC-MS (Varian, now Aligent, 431-GC/210-MS)

•	 Several SCP Science blocks and distillation units

•	 Thermo	Scientific	spectrophotometer

•	 Several	HACH	meters	and	
spectrophotometers

Rachel Muenz, assistant editor for Lab Manager, 
can be reached at rachelm@labmanager.com or by phone 
at 888-781-0328 x 233.

PERSPECTIVE ON: A REGIONAL WATER LAB

FlaskScrubber® 
Glassware Washer.
The complete package. 

Kansas City, MO | 800.821.5525 
www.labconco.com

The complete package.

Why roll the dice 
on a new washer if critical 

parts are missing?

The FlaskScrubber Glassware Washer 
comes with all the components you 
need — including the spindle rack. 
Load up to 36 � asks at once. The
outcome is no gamble — you’re assured 
thoroughly clean and dry glassware. 
It’s a win-win. 
 • Up to 6 puri� ed water rinses; puri� ed water pump included
 • Forced air drying for spotless drying inside and out 
 • Optional upper rack and inserts for specialized glassware
 • Racks are interchangeable with SteamScrubber® washer models

Learn more at www.labconco.com 
or call 800.821.5525

The regional lab’s lead microbiologist Casey Salinas 
works on some samples.
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SURVEY SAYS

ARE yoU In THE MARkET FoR A... 
LaboRaToRy  
gLaSSWaRe WaSHeR?

for more information on laboratory glassware washers, including useful articles and a list  
of manufacturers, visit www.labmanager.com/lab-washers

Frequency of lab washer use as reported by survey 
respondents
Several times daily 34%

Once a day 18%

Several times each week 29%

Once a week 14%

Two to three times a month 2%

Once a month 1%

Less than once a month 2%

Lab washer applications as reported by survey 
respondents
Cleaning large volumes of small items 27%

Cleaning moderate volumes of small items 36%

Cleaning large, difficult-to-clean items 18%

Glassware sterilization 13%

Sterilization of liquids in vented glass containers 6%

whether to employ central washing stations or point-of-use washers located under a 
lab bench or in a corner is also something that has to be addressed with regards to 
laboratory glassware washers. The former provide an economy of scale and are popular 
with lab workers who, almost universally, hate to “wash the dishes.”

The downside for central washing stations is that glassware tends to disappear over time, 
due to breakage and operator error.

completed Surveys: 287

ToP 6 QUESTIonS 
you Should Ask when Buying a Laboratory Glassware washer.

1. How is the product manufactured? Ask about the quality of the materials used and the product life expectation based 
on manufacturing testing. Also find out about the product’s warranty.

2. What differentiates the lab washer from others offered in terms of performance?

3. Does the company offer application support and technical phone support before and after product installation?

4. How sustainable is the product? Ask the company to provide details on energy and water consumption as well as the 
recycle ability of the product.

5. If the product is discontinued, for how many years does the company provide accessories and parts for the washer?

6. Finally, ask about the cost of the purchase—not just the price of the product being installed but the total cost of 
ownership, which includes price, service expectations, warranty, etc.

nearly 36% of respondents plan on purchasing a new 
or additional lab washer in the next year. The primary 
reasons for these purchases are:

	Replacement of aging lab washer

	Moving from hand washing of glassware to a lab washer

	Setting up a new lab

	Addition to existing systems, increase capacity

	Changing from the current type of lab washer

	Other 

37%
23%

17%

15%
5% 3%

ToP 10 FEATURES/FACToRS 
Respondents Look For when Purchasing a Lab washer

81%

80%

79%

71%

66%

66%

65%

62%

61%

60%

CONSiSTENT waShiNg aNd diSiNFECTiON rESulTS

lOw maiNTENaNCE – EaSy TO uSE aNd ClEaN

durabiliTy OF prOduCT

SErViCE aNd SuppOrT

ENErgy EFFiCiENT / lOw OpEraTiNg COST

warraNTy

rEliabiliTy OF VENdOr

priCE

SaFETy FEaTurES

rEpuTaTiON OF VENdOr
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SURVEY SAYS

ARE yoU In THE MARkET FoR A... 
gaS cHRoMaTogRaPHy  
SySTeM?

for more information on gc systems, including useful articles and a list of manufacturers,  
visit www.labmanager.com/gc

Types of detectors currently used by survey respondents

Flame ionization (FID) 33%
Mass spectrometer 27%
Thermal conductivity (TCD) 13%
Electron capture (ECD) 11%
Flame photometric (FPD) 5%
Photo-ionization (PID) 4%
Nitrogen-phosphorus 3%
Hall electrolytic conductivity 2%
Other 2%

GC related components used by survey respondents

Autosampler 26%
Data system 23%
Regulators, valves, fittings 21%
Purge & trap 10%
Gas generator 10%
Headspace sampler 10%
Other 1%

Gas chromatography (GC) is a common technique used in analytical chemistry for separating 
and analyzing compounds that can be vaporized without decomposition. GC is typically used 
for separating the different components of a mixture, improving the purity of a particular 
substance, or identifying a particular compound. GC is a ubiquitous technique, and the various 
GC instruments available are designed to achieve every requirement of the technique.

ToP 6 QUESTIonS 
you Should Ask when Buying a GC System.

1. What factors come into play when determining the GC system specifications you require in terms of cycle time, 
enhanced operator benefits, increased productivity and flexibility for specific applications

2. What differentiates the vendor’s GC system from others offered, in terms of performance?

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

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

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

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

completed Surveys: 397

nearly 45% of respondents plan on purchasing a new 
or additional GC system in the next year. The primary 
reasons for these purchases are:

	Addition to existing systems, increase capacity
	Upgrading existing GC-MS system
	Require more sensitivity
	Require higher quality data
	Setting up a new lab
	Require shorter run times/increased lab throughput
	Other reasons
	Trying to reduce operating costs
	Require greater mass stability

24%

20%

15%

11%

9%

7% 7% 6%
2%

ToP 10 FEATURES/FACToRS 
Respondents Look For when Purchasing a GC System

92%

91%

82%

82%

80%

74%

66%

65%

65%

64%

aCCuraCy

QualiTy OF daTa

SENSiTiViTy

ruggEdNESS aNd rEliabiliTy

rESOluTiON

EaSE OF maiNTENaNCE

prECiSE aNd aCCuraTE FlOw raTES

aVailabiliTy OF SuppliES aNd aCCESSOriES

SErViCE aNd SuppOrT

SaFETy
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SURVEY SAYS

ARE yoU In THE MARkET FoR A... 
THeRMaL anaLyzeR?

for more information on thermal analyzers, including useful articles and a list of manufacturers,  
visit www.labmanager.com/thermal-analyzers

Types of materials used for thermal analysis as 
reported by survey respondents
Polymers 34%

Organics such as lubricants, pharmaceuticals, 
paints, adhesives, etc.

31%

Minerals, inorganic chemicals, and other inorganics 14%

Metals / Alloys 8%

Other 7%

Ceramic / Glass / Building Materials 6%

when asked how new workers were trained in 
thermal analysis, respondents reported as follows.
They are trained by existing lab members 58%

They are trained by an in-house trainer 14%

They are trained by a manufacturer's representative 15%

They are trained by an outsourced instructor 3%

They learn it themselves 8%

Other 2%

Thermal analysis is the broad category of at least 20 techniques that measure some 
fundamental property of matter as a result of adding heat. For example, dilatometry 
measures volume changes upon heating, thermomechanical analysis quantifies the 
change in dimension of a sample as a function of temperature, and thermo-optical 
analysis detects changes in optical properties on heating or cooling.

ToP 6 QUESTIonS 
you Should Ask when Buying a Thermal Analyzer.

1. If you are going to be analyzing x,y,z properties, ask if the company has any customers conducting the same type of 
work and if you can talk to them. 

2. Ask if you can submit a sample for a demo using specified conditions and, if so, how long this will take and whether a 
report will be provided.

3. What type of post-sale application and technical support does the company offer, and how much will it cost you?

4. What features distinguish the company’s instrument from their competitors’?

5. What can the company tell you about the quality of the product, i.e., how it was manufactured and tested? This will 
help you determine the typical lifespan. 

6. What can the vendor tell you about the total cost of ownership, including expected consumables, software upgrades, 
service, and warranty costs?

nearly 27% of respondents plan on purchasing a new 
thermal analyzer in the next year. The primary reasons 
for these purchases are:

	Replacement of aging system

	First time purchase of a thermal analyzer

	Addition to existing systems, increase capacity

	Setting up a new lab

32%

27%

5%

36%

ToP 10 FEATURES/FACToRS 
Respondents Look For when Purchasing a Thermal Analyzer

91%

77%

61%

53%

52%

44%

44%

42%

41%

36%

rEliabiliTy

EaSE OF uSE

SErViCE aNd SuppOrT

lOw maiNTENaNCE/EaSy TO ClEaN

SaFETy

lOw OpEraTiNg COST OF OwNErShip

priCE

warraNTy

EaSE OF iNSTallaTiON

VErSaTiliTy
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Standardized NMR  
Spectroscopy Platform 
AVANCE-IVDr
•	 Presently for research use only
•	 For NMR clinical research and screening,  

as well as for IVD-by-NMR research
•	 Features high sensitivity and information-rich  

output at 600 MHz proton-NMR frequency
•	 Incorporates advanced hardware, software, automation, 

spectral libraries and standard operating procedures 
(SOPs) for high-performance bio-fluid screening and assay validation

•	 Optimized for ease-of-use and highest data quality and reliability
 
Bruker www.bruker.com

TECHNOLOGYNEWS
ANALYTICAL MALS Detector 

Viscotek SEC-MALS 20
•	 Offers numerous operational features that increase 

both accuracy and operational ease of use
•	 Increased detection at lower angles provides a 

significant improvement in accuracy compared with 
other MALS systems, even at high molecular weights

•	 New vertical sample flow cell with radial optics 
allows the use of a variety of mobile phase solvents, without the need for optical readjustment

Malvern Instruments www.malvern.com

Triple Quadrupole Mass Spectrometer 
LCMS-8050
•	 Can perform both positive and negative ion 

analysis in a single run for faster throughput
•	 Achieves high sensitivity through a patented 

ion optics system, a newly designed heated 
ESI probe and UFsweeper III Collision Cell

•	 Offers multiple reaction monitoring (MRM) 
speeds of 555 ch/sec and maintains spectrum quality,  
sensitivity and accuracy at scan speeds up to 30,000 μ/sec

Shimadzu www.ssi.shimadzu.com

Microspectrometer 
MicOS
•	 Combines a versatile microscope head directly 

coupled to a three-gratings imaging spectrometer 
and a research grade scientific camera

•	 Controlled by LabSpec software
•	 System’s design makes it compatible over a wide 

spectral range covering UV-Visible and NIR (200 
nm to 1600 nm), allowing the characterization 
of different types of materials such semiconductor 
and biological samples

HORIBA Scientific www.horiba.com/scientific

Long Pulsed LEDs 
SpectraLEDs
•	 Offer many new wavelengths from deep UV to NIR, with high repetition rates, (0.1Hz to> 

2.5kHz) with HORIBA’s DeltaHub electronics
•	 Mechanically and optically interchangeable with NanoLED and DeltaDiode sources
•	 Feature software controlled pulse duration, and no afterglow, permitting easier interpretation  

of microsecond lifetimes compared to a xenon flash lamp

  
 
 
 
HORIBA Scientific  
www.horiba.com/scientific

Particle Sizing Instrument 
NS500+DLS

•	 Gives all the benefit of NTA in high resolution sizing, with DLS  
extending the lower detection limit to 4 nm

•	 DLS software is integrated into the NTA suite, 
providing easy interchange between NTA and 
DLS data collection

•	 Reports is Z-average diameter, Polydispersity 
Index (PDI) and Particle Size Distribution (PSD)

•	 Easy to use

NanoSight www.nanosight.com

Replaceable Slits for Spectrometers 
Jaz, Torus and QE65 Pro
•	 Replaceable slits give users more freedom in 

spectrometer design and the ability to switch  
easily from one application to another with the 
replacement of a few screws

•	 Makes possible thousands of applications
•	 Allows users to change the spectrometer’s perfor-

mance directly in the field within minutes, without the need for realignment

Ocean Optics www.oceanoptics.com

http://www.bruker.com
http://www.malvern.com
http://www.nanosight.com
http://www.horiba.com/scientific
http://www.oceanoptics.com
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Nor-Lake® ScieNtific
-86ºc SeLect™ ULtra-Low Upright freezerS

Committed to our environment

Nor-Lake Scientific
727 Second Street
Hudson, WI 54016

800-477-5253
715-386-2323

715-386-4290 FAX
www.norlakescientific.com

 ■ Upright models available in 27.5ft , 23.3ft and 18.9ft internal  
 storage capacity

 ■ Operating temperature range -50ºC to -86ºC
 ■ Next generation 1HP low noise high efficiency compressors
 ■ Exclusive cascade refrigeration and cabinet design
 ■ Programmable logic microprocessor controller with LCD  

 digital display
 ■ High/low audible and visual temperature alarms, remote  

 alarm contacts
 ■ Door ajar alarm, on board diagnostics, surge protector,   

 password protection, real time clock and battery backup of  
 controller display

 ■ Available options-CO2 and LN2 Backup systems, chart   
 recorder, inventory storage systems

 ■ UL/CUL listed

Designed to Meet the Demanding Requirements for Scientific and Laboratory Research.

Select™ Control System

http://www.norlakescientific.com
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TECHNOLOGY NEWS

BASIC LAB

Acrylic Flow Meters
ACRX
•	 Offered with any one of the interchangeable direct reading scales for air, 

water, argon, oxygen, carbon dioxide, nitrogen, helium and hydrogen
•	 Dual scales display flow rates in both metric and English units, while 

optional scales can be developed for diverse flow conditions facilitating 
OEM applications

•	 Yellow-colored back plate enhances readability of scales and helps to 
minimize eye fatigue

 
Aalborg Instruments www.aalborg.com

Portable NMR Spectrometer 
picoSpin 80
•	 Allows academic and industrial laboratories to easily collect routine high-resolution nuclear 

magnetic resonance (NMR) data on molecules in solution
•	 Includes a temperature-controlled magnet that 

does not require liquid cryogens
•	 Lightweight, portable design makes it easy to 

share the instrument across multiple laboratories
•	 Also features an easy-to-operate fluid capillary 

system that does not require NMR tubes or other 
consumables

Thermo Fisher Scientific www.thermoscientific.com

Undercounter Refrigerators  
and Freezers 
i.Series® and Horizon Series™
•	 Available in ADA compatible models which are designed  

to fit under 34” ADA compliant counters
•	 Offer excellent chamber temperature uniformity with quick recovery,  

bacteria-resistant powder coating, and self-closing door with magnetic latch
•	 Can be placed under the counter, used free-standing, and stacked
•	 i.Series models include a door-mounted i.C³™ user interface with full-color touchscreen

Helmer Scientific www.helmerinc.com

Rotary Evaporator 
RV 8
•	 This entry-level model is recommended for all standard 

evaporation applications
•	 Comes equipped with the newly designed HB 10 heating  

bath, which has enhanced safety features
•	 In addition to the vertical glassware, all glassware in  

the IKA RV 10 range can be used
•	 Lift mechanism allows the evaporation flask to be  

positioned quickly and precisely while using only one hand

IKA www.ika.com

High Capacity Balances 
Explorer Series
•	 Traditional external calibration precision models  

and analytical models with automatic draftshield  
doors also available

•	 New  high-capacity models range in capacity  
and readability from 12kg to 35kg x 0.1g

•	 Offer the same intelligent features as the analytical and precision models as well as additional 
features that enhance high capacity weighing, including 2-D protection and IP54 protection 

OHAUS www.ohaus.com

Scroll Vacuum Pump 
Fossa FO 0015 A
•	 Hermetically sealed, completely dry-compressing vacuum  

pump is suitable for a wide range of specialist applications
•	 When used in conjunction with a turbomolecular vacuum pump,  

the Fossa provides a completely dry vacuum for use in high vacuum applications
•	 Design eliminates contamination or chemical reactions with pump operating fluids
•	 Optional gas-ballast valve available for the improved pumping of vapors 

Busch www.busch.co.uk

Oil Evaporator 
AQUACOUNTER® EV-2000L
•	  Utilizes azeotropic distillation and completely separates 

water from sample matrices, thus eliminating any side 
reactions with interfering substances

•	 Especially useful for determining moisture in difficult 
samples such as heavy oils, grease, peanut butter, etc.

•	 This CE approved evaporator can be used with the 
AQUACOUNTER Karl Fischer titrators, or any other 
manufacturer’s titrators

JM Science www.jmscience.com

2D Code Reader 
Tracxer Code Reader TS201
•	 Reads 2D Data-Matrix codes of single 24-, 48- and 96-well 

format sample storage tubes
•	 Able to automatically scan and decode any 2D Data-Matrix code 
•	 Using the keyboard wedge, high-end decoding engine ensures 

that the 2D decoding process is highly reliable
•	 Requires no software installations and is very easy-to-use
•	 Designed to increase user’s productivity

Micronic www.micronic.com

http://www.thermoscientific.com
http://www.ika.com
http://www.aalborg.com
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http://www.labmanager.com
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Cell Sieve 
EASYstrainer
•	 Prepares single cells for flow cytometry and to 

separate individual cells after organ digestion 
as part of the primary cell extraction process

•	 Includes a circumferential mantle surface and 
handle fitted directly on the sieve to prevent 
contamination of filter material 

•	 Suitable for all standard 50 ml tubes and is 
available in mesh widths 40 μl (green), 70 μl (blue) and 100 μl (yellow)

 
Greiner Bio-One www.greinerbioone.com

CELL CULTURE

Parallel Synthesis Kit 
DrySyn
•	 Provides a convenient, low cost solution for chemists wishing  

to conduct simple synthetic reactions with temperature control  
and magnetic stirring, but without the complications of reflux or inerting

•	 Accommodates a range of standard reaction tubes and vials, of different diameters
•	 Can also be upgraded to a parallel reaction station using standard round-bottom flasks

Asynt www.asynt.com

Reagent Kits for Intracellular Staining 
PerFix-Expose and PerFix-nc
•	 Minimize sample manipulation for a streamlined  

workflow that delivers high quality results
•	 Developed for use on Beckman Coulter’s Gallios and Navios 

series flow cytometers and compatible with all Beckman Coulter Life Sciences’ fluorochromes
•	 Enable a clear focus on the cytoplasmic and nuclear compartments of the cell

Beckman Coulter www.beckmancoulter.com

Temperature Control for  
Respirometry Applications 
Model 210 Heated Circulator &  
Model 5206M Recirculating Chiller
•	 Suited to metabolic studies, biodegradation  

assessments, forensic evaluations, compost  
research, toxicity screening studies, and  
other anaerobic or aerobic research

•	 Provide temperature control over a range as broad as -10° to +70°C (14° to 158°F)
•	 Model 210 is designed for use with anaerobic respirometers while Model 5206M is  

recommended for use with aerobic respirometers

PolyScience www.polyscience.com

Reference Guide for  
Chemical Resistance 
Chemical Compatibility Chart
•	 Details the chemical resistance of membranes and  

matrices used in microplates to a wide range of common laboratory chemicals
•	 In the tabulated chart - chemical compatibility data for each microplate material  is listed as 

‘suitable’, ‘ok for medium term use’ or ‘unsuitable’ thereby offering lab scientists the information 
to enable selection of just microplates constructed from materials optimized for their application

Porvair Sciences www.porvair-sciences.com

EASy, PEASy WEIGHING 
New balaNces simplify work iN the lab  
user-friendly features are a trend of today’s lab 
instruments and one that’s exemplified in sartorius’ 
release of its latest line of lab balances, Quintix®.
the new balances were developed with help from 
experienced laboratory professionals and address 
the “complex menu structure, cryptically described 
weighing functions and user manuals that had the 
size of a 300-page book” in older balances, explains 
sartorius Quintix product manager Joerg siedel. 
those problems prevented many users from knowing about and using a lot of the features their 
balances had, meaning older balances could only be used for simple tasks, siedel explains.
“that’s why we teamed up with experienced lab users to create a user interface that ensures easy, 
intuitive operation without having read the manual first,” he says. “the result is our new Quintix.”
all applications are shown as self-explanatory icons on the Quintix touchscreen and can 
be precisely selected even when the user is wearing lab gloves. the balance also guides 
users step-by-step through each weighing process to prevent errors.
another highlight is an internal adjustment function called isocal which automatically 
calibrates and adjusts the balance.
“users can fully concentrate on their weighing tasks without worrying about 
calibration or adjustment any longer,” siedel says. “so they can be sure to get 100 
percent reliable and accurate weighing results.”
that means users don’t have to do any maintenance except for cleaning the balance 
after a day’s work in the lab, an easy task because of the unit’s acetone-resistant 
surface with clear contours, siedel adds.
the new balance is available in a choice of 12 models with weighing capacities ranging 
from 220 g to 5,100 g and readabilities extending from 0.1 mg to 1 g.
for more information, visit http://www.sartorius.com

PRODUCT SPOTLIGHT

CHEMICALS, KITS & REAGENTS

Toolkit for Nucleosome  
& Histone Research
•	 AMSBIO has added new biotinylated histones and nucleosomes to its expanding range of recombinant 

nucleosomes, purified nucleosomes and full length histone proteins
•	 The new line of biotinylated histone peptides has been 

developed for enzyme kinetic studies as well as for  
screening small molecular inhibitors of different histone 
methyltransferases in drug discovery and HTS applications

 
AMSBIO www.amsbio.com

http://www.polyscience.com
http://www.greinerbioone.com
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LAB AUTOMATION

UV-Visible-NIR Microspectrophotometer 
20/30 Perfect Vision™
•	 Now available in an automated version
•	 Designed to be fully programmable with touchscreen controls 

so that it can automatically analyze microscopic samples 
with UV-visible-NIR spectroscopy and microscopy

•	 Imaging and spectroscopic analysis of samples can be done 
by absorbance, reflectance and fluorescence from the deep 
UV to far into the near infrared

CRAIC www.microspectra.com

LIFE SCIENCE

Droplet Digital PCR System  
QX200
•	 Works with EvaGreen and TaqMan hydrolysis  

probes (reagents that are used with the  
instrument) to provide users more flexibility  
in the design of their digital PCR experiments

•	 Provides researchers a tool for the detection of rare mutations, precise measurement  
of copy number variation, and absolute quantification of gene expression

•	 Can be used with Bio-Rad’s 75 Droplet Digital PCR-validated assays
 
Bio-Rad www.bio-rad.com

One-step qPCR Kits 
iTaq universal SYBR® Green & iTaq universal probes
•	 Allows users to obtain highly efficient data in 55 

minutes, which includes the reverse transcription 
reaction, using fast cycling conditions

•	 Optimized buffer formulation lets users achieve 
efficient amplification of challenging templates, 
cell lysates, and difficult target sequences

•	 Provides complete polymerase activation in 30 seconds  
for greater reaction specificity and superior data

Bio-Rad www.bio-rad.com

High-Fidelity PCR Reagents 
Phusion Green DNA Polymerase  
and Luminaris Color qPCR 
•	 Part of Thermo Fisher Scientific’s Phusion Fest, an interactive campaign celebrating the 

importance of PCR in the laboratory
•	 Utilize proprietary tracking dyes to speed up the pipetting process
•	 By providing a visual confirmation, the mixes are designed to  

reduce the chance of human error without impacting  
on downstream steps in the workflow

Thermo Fisher Scientific  
www.thermoscientific.com

Certified Spiking Solutions®  
of Bath Salt Metabolites
•	 Seven new solutions are 1.0 mg/mL (as free base) in methanol for the primary urinary 

metabolites of bath salt cathinones, mephedrone, buphedrone, pentedrone, flephedrone, 
N-ethylcathinone, and 4-methylethcathinone

•	 For GC-MS and LC-MS methods that quantify concentrations of synthetic cathinone metabolites, 
Cerilliant also offers the corresponding deuterium-labeled internal standard to compliment this 
new line of certified reference solutions

Cerilliant www.cerilliant.com

qPCR Probes 
PrimeTime Eco & PrimeTime Mini LNA 
•	 Provide new options for customers performing gene expression and genotyping experiments
•	 The Eco Probe is delivered at a normalized yield of 2.5 nmoles, sufficient for approximately 500 reactions
•	 PrimeTime Mini LNA Probes enable customers to carry out as few as 100 reactions, allowing 

preliminary experiments to be performed at a low initial cost

Integrated DNA Technologies www.idtdna.com

High-Throughput Pipette 
Liquidator 96
•	 Bench-scale, 96-channel manual pipetting  

solution provides accuracy without forcing  
operators to contend with electronic systems  
or complex computer programming

•	 Allows pipetting in 96- and 384-well plates,  
PCR plates, 8- and 12-channel reservoirs as  
well as 96-deepwell plates

•	 Can be used by lab technicians at any experience 
level and still deliver reproducible results

METTLER TOLEDO www.mt.com

Automated Stainer 
Gemini AS
•	 Offers  improvements in workflow optimization, particularly when  

multiple protocols are used
•	 Features a new, easy-to-use touch screen interface and intuitive software
•	 New LED lighting allows the operator a clear view of what is going on  

inside the staining area
•	 Fully compatible with the Thermo Scientific range of coverslippers
•	 Allows up to 12 slide racks to be processed at the same time

Thermo Fisher Scientific www.thermoscientific.com
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High Content Imaging System 
Operetta®

•	 Now includes live cell capabilities
•	 Improves the ability for scientists researching cancer, 

stem cells and infectious diseases to perform live cell 
assays with higher throughput

•	 Integrates with advanced informatics solutions like 
PerkinElmer’s Columbus™ for image storage/analysis 
and TIBCO® Spotfire® to enable data sharing across multiple experiments

PerkinElmer www.perkinelmer.com

Small-scale Bioproduction Solution
•	 Includes a WHEATON® CELLine™ bioreactor flask paired with Irvine Scientific’s  

BalanCD™ CHO Growth A animal component-free, chemically-defined medium
•	 Allows scientists to quickly set up and perform small-scale antibody and protein  

production while decreasing the cost per milligram produced
•	 Provides a highly productive development platform

WHEATON www.wheaton.com
Irvine Scientific www.irvinesci.com

UV Crosslinker 
Spectrolinker™ XL-1000
•	 “Smart” microprocessor controller and unique,  

true UV-monitoring circuitry allows users to  
obtain error-free results faster, safer and more 
accurately than previously possible

•	 Ensures quick, reliable crosslinking by covalently 
binding nucleic acids to membranes in less than 30 seconds

•	 UV-monitoring circuitry guarantees that the set dosage is  
always delivered, protecting important test results from washout damage

Spectronics www.spectroline.com

LIMS & SOFTWARE

All-in-One Informatics Software 
ACD/ChemAnalytical Workbook
•	 Included on the ACD/Spectrus Platform
•	 Provides an all-in-one experiment, workflow,  

and data management tool for scientists that use  
multiple analytical techniques in a problem-solving capacity

•	 Links analytical chemistry information with the sample or  
experiment so that it can be reviewed and re-interrogated to help get answers quickly

 ACD/Labs www.acdlabs.com

A BIOPHARMA BOOST
iNstrumeNt aims to solve problems iN early 
stages of drug developmeNt  
those in the drug development field have a 
new tool in solving analytical challenges at the 
preformulation stage of pharmaceutical, and 
particularly biopharmaceutical, development—
malvern instrument’s viscosizer 200. the new 
automated instrument delivers viscosity and 
molecular size data on uv-active samples, using 
volumes of less than 10 µl.
“the viscosizer 200 really does extend the … toolbox for users within biotech and biopharma 
as well as providing some interesting applications for those who work in linked industries,” said 
malvern’s biopharmaceutical manager lisa newey-keane during the product’s online launch.
measuring viscosity early in the development of biological formulations is critical in order 
to reduce the number of candidate failures during subsequent stages of development. the 
viscosizer 200 has been engineered to meet early development screening requirements which 
require automated measurement on extremely low sample volumes, which should ideally be 
recoverable, as well as operation at high sample concentrations under formulation conditions.
“if preformulation teams are able to identify early on if a new molecule is likely to have a 
viscosity issue, for example, in the final product, this can save many hundreds of thousands of 
dollars in development costs,” newey-keane said.
the temperature-controlled instrument measures viscosity from 0.9 cp to 120 cp and hydrodynamic 
radius from 0.2 nm to 100 nm, in samples at concentrations from 0.1 mg/ml to >300 mg/ml. its 
integrated carousel autosampler can be configured with a maximum of 45 vial positions.
malvern’s new system also has a number of other unique features such as uv area imaging 
and a dual-pass capillary design which enable it to measure viscosity and molecule size more 
accurately, among other benefits. 
for more information, visit http://www.malvern.com/viscosizer200

PRODUCT SPOTLIGHT

Single-Use Lab Bioreactor 
UniVessel® SU
•	 Features a glass bioreactor design with the efficiency 

and flexibility of single-use systems
•	 Includes new single-use sensors for non-invasive 

measurement of the pH and dissolved oxygen
•	 Also includes Connection Boxes for BIOSTAT®  

controllers and other brands of bioreactor controller 
•	 Supplied as a completely preassembled and pre-sterilized unit

Sartorius Stedim www.sartorius.com

UV Crosslinker 
Select™ XLE-Series
•	 Makes it possible to identify and analyze trace amounts of DNA/RNA with  

greater sensitivity, accuracy and speed than with conventional analysis
•	 Covalently binds nucleic acids to membranes in under 30 seconds
•	 Unique true-UV-monitoring circuitry safeguards  

valuable test results from washouts,  
even when the tubes age

•	 Features five 8-watt tubes and is available in a 
choice of 254nm, 312nm and 365nm versions

Spectronics www.spectroline.com
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Dissolution Workstation Software
•	 New version provides better data integration,  

method change control and instrument monitor-
ing for controlling multiple dissolution systems

•	 Allows users to consolidate and maintain 
electronic data in one location

•	 Also lets the user monitor the dissolution 
apparatus for vibration, environmental impacts 
and failure investigation assistance when using 
the optional instrument module, and more

Agilent www.agilent.com

LIMS 
Matrix Gemini
•	 Now includes ‘Adhoc data entry’ facility 

for when users need to capture results 
for some unexpected or unplanned 
components of interest that may appear 
during the testing process

•	 Allows the recording of such unplanned  
results in Matrix without prior definition of the results during test set-up

•	 Permits unexpected result entry into any visible region of the grid and more

Autoscribe www.autoscribeinformatics.com    

Spectroscopy Software 
KnowItAll® Informatics System 2013
•	 Offers comprehensive solutions for spectral 

analysis, identification, search, data  
management, and reporting

•	 Includes additions to ATR-IR, IR, Raman,  
NMR, and MS reference spectral collections

•	 Features enhanced Raman spectrum management
•	 Also includes performance optimizations and workflow simplifications
•	 Gives users advanced GC-MS database building and linking capabilities
•	 Provides support for multiple spectra of the same technique within a single database record

Bio-Rad www.bio-rad.com

Rheometer/Viscometer Software 
RheocalcT
•	 Delivers total control of both instrument and test parameters
•	 Gives the operator the ability to fully automate viscosity testing from a dedicated PC when 

using the new DV3T Touch Screen Rheometer and the new DV2T Touch Screen Viscometer
•	 User interface presents an enhanced range of 

choices for test method creation and data  
gathering/analysis

Brookfield Engineering  
www.brookfieldengineering.com

WebinarsUpcoming

How to Ensure Chemical Inventory 
Accuracy and Compliance with Regulations

Tuesday October 15, 12:30 - 1:30 P.M. ET
Most laboratories today must be operated 
in accordance with a variety of  government 
regulations, thus it is important to avoid non-
compliances caused when chemical inventory 
management is inconsistent or ineffective. This 
webinar will examine the obstacles organiza-
tions face ensuring chemical management and 
reporting compliance, and provide strategies 
for solving compliance challenges.

Register for Free Today
www.labmanager.com/inventoryaccuracyspotlight

Webinar Sponsored By: Webinar Sponsored By: Webinar Sponsored By:

Water Purifi cation Systems: 
Simple Do’s and Don’ts

Thursday October 31, 12:00 - 1:30 P.M. ET
To help you defi ne your water requirements 
and to select a purifi cation system that works 
best for your needs, Lab Manager is bringing 
together a panel of  technical experts who 
will help you understand the types of  water 
contaminants you could be dealing with, the 
purifi cation options available to you and how 
to go about selecting the one that best fi ts 
your application and detection needs.

Register for Free Today
www.labmanager.com/purifi cationtrends

When and How Should You Automate 
and Streamline Your Cell Culture?

Thursday October 17, 12:00- 1:30 P.M. ET
Cell culture is constantly evolving to incor-
porate new breakthroughs in science and 
technology. Lab Manager is looking to help in 
this endeavor by bringing together a panel 
of  technical experts from leading vendor 
companies to discuss key factors to consider 
when automating and streamlining your cell 
culture processes and laboratory workfl ows.

Register for Free Today
www.labmanager.com/automatecellculturetrends
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qPCR App 
MIQE
•	 Can be used to validate digital PCR (dPCR) experiments according  

to the recently published digital MIQE (dMIQE) guidelines (Huggett et al. 2013)
•	 Features project-specific checklists and updated references so researchers can stay current 

with the latest MIQE and dMIQE literature and qPCR symposiums
•	 Provides easy exporting so users can save their projects and share them with colleagues
 
Bio-Rad www.bio-rad.com

96 Well Microplates with  
3D Epoxy Surface
•	 Epoxy surface is an excellent platform for covalent  

binding of proteins, peptides, DNA and oligonucleotides
•	 Three-dimensional functional matrix allows the  

development of covalent binding of nucleophiles to  
the plate surface without complex coupling chemistry

•	 Reduces unspecific binding to a minimum
•	 Areas of application include detection methods such  

as ELISA, ELI-Spot, protein and peptide arrays and DNA binding
 
Greiner Bio-One www.greinerbioone.com
PolyAn www.poly-an.de

MOBILE APPS

SUPPLIES & CONSUMABLES

Global Mycotoxin Regulations Tool™
•	 Enables instant searchable results for mycotoxin limits  

by geography and commodity or food type in seconds.
•	 Allows food manufacturers and exporters to obtain  

critical regulatory data without general web searches,  
saving both time and resources

•	 Enables users to search products using commodity and finished  
product images, simplifying the search process

VICAM www.vicam.com

2ml Deep Well Plates
•	 Delivers 2.00 ml liquid capacity / well in an  

automation compatible SLAS / ANSI footprint
•	 “Common wall” design provides a full 2ml round well,  

round bottom well within a 45mm height limit, thus ensuring 
full compatibility with most plate handling equipment

•	 Manufactured under class 10,000 conditions from ultra-pure grade polypropylene

Porvair Sciences www.porvair-sciences.com GO NOW
www.labx.com
GO NOWGO NOW
www.labx.com

COLLECT YOUR MONEY
If you’ve followed steps 1 & 2, this 
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labx.com

www.labx.com
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Since 1995, LabX is your online marketplace to 
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$ $ $

JPG JPG

JPG

POST ON LABX.COM

TAKE A PHOTO

Post your equipment where lab 
professionals shop.  List your items 
for sale via auctions or classifi ed ads. 

A picture is worth a 1,000 words… 
Adding images attracts online 
buyers and makes you money.

3 SOLD

1

GO NOW
www.labx.com

2
WebinarsUpcoming

How to Ensure Chemical Inventory 
Accuracy and Compliance with Regulations

Tuesday October 15, 12:30 - 1:30 P.M. ET
Most laboratories today must be operated 
in accordance with a variety of  government 
regulations, thus it is important to avoid non-
compliances caused when chemical inventory 
management is inconsistent or ineffective. This 
webinar will examine the obstacles organiza-
tions face ensuring chemical management and 
reporting compliance, and provide strategies 
for solving compliance challenges.

Register for Free Today
www.labmanager.com/inventoryaccuracyspotlight

Webinar Sponsored By: Webinar Sponsored By: Webinar Sponsored By:

Water Purifi cation Systems: 
Simple Do’s and Don’ts

Thursday October 31, 12:00 - 1:30 P.M. ET
To help you defi ne your water requirements 
and to select a purifi cation system that works 
best for your needs, Lab Manager is bringing 
together a panel of  technical experts who 
will help you understand the types of  water 
contaminants you could be dealing with, the 
purifi cation options available to you and how 
to go about selecting the one that best fi ts 
your application and detection needs.

Register for Free Today
www.labmanager.com/purifi cationtrends

When and How Should You Automate 
and Streamline Your Cell Culture?

Thursday October 17, 12:00- 1:30 P.M. ET
Cell culture is constantly evolving to incor-
porate new breakthroughs in science and 
technology. Lab Manager is looking to help in 
this endeavor by bringing together a panel 
of  technical experts from leading vendor 
companies to discuss key factors to consider 
when automating and streamlining your cell 
culture processes and laboratory workfl ows.

Register for Free Today
www.labmanager.com/automatecellculturetrends

http://www.labx.com
http://www.bio-rad.com
http://www.vicam.com
http://www.labx.com
http://www.labx.com
http://www.labx.com
http://www.greinerbioone.com
http://www.poly-an.de
http://www.porvair-sciences.com


66 Lab Manager    October 2013 www.labmanager.com

T
he cell culture marketplace is diverse and wide-ranging, 
crossing through and over many industries. It includes medi-
cal testing and diagnostics, toxicology testing, drug discovery, 
forensics, environmental testing, cell-based assays, foods, 
beverages, and supporting services for pharmaceuticals and 
biotechnology. 
One can dice and slice cell culture in dozens of  ways, most 

commonly by industry, application, cell type, culture method, 
or end-product. This article takes a product-based approach, with the major 
categories being media, culture ware, and large equipment. This allows inclu-
sion of  the broadest range of  cell types, culture conditions, and industries. 

Media—the LifebLood of CeLLs
The prime differentiator between cell culture and most other scientific 

disciplines is that cells are living entities that need to be fed and nurtured. 
While biologists have made tremendous progress in designing new cell 
lines through gene splicing, experts recognize cell culture as the single 
most important factor in generating high cell performance and productivity. 
Where animal cell culture has traditionally employed variable serum-based 
media, scientists are slowly abandoning this “magic sauce” for products 
with greater definition.
“Users are looking for speed and consistency and off-the-shelf  usability in me-

diums and reagents,” says Jessie H.-T. Ni, PhD, chief  scientific officer at Irvine 
Scientific (Santa Ana, CA). “They want products ready-made, out of  the box.”
Ni compares options for cell culture media to serving prepared foods vs. 

cooking from scratch. The latter may be tastier and more artful, but it takes 
time and scientists are often in a hurry.
That’s not to say all off-the-shelf  media are the same. Scientists employ 

different ready-formulated products for different stages of  culture, or end-
deliverables. Similarly for stem cell culture, they will use one medium for ex-
pansion and another to induce differentiation. “But even then, they don’t want 
to have to add growth factors,” Ni explains. “They may not expect optimized 
products in every case, but they do desire all components to be contained in 
one package. It doesn’t have to be the best as long as it’s consistent.”
Nathan Allen, product marketing manager for media and serum at Ther-

mo Fisher Scientific (Pittsburg, PA), notes that while industrial cell culture 
increasingly relies on defined media, academics are not as interested in 
switching. “Most research continues to use classical media products with 

Stem Cell Culture Media / HyClone HyCell-STEM  
and HyCell-STEM-FF / Thermo Fisher Scientific 
www.thermoscientific.com

Bioreactor Flask & Animal Component-Free, 
Chemically-Defined Medium / CELLine™ & 
CHO Growth A / WHEATON & Irvine Scientific 
www.wheaton.com & www.irvinesci.com

Collangenase/Neutral Protease Blends 
STEMzyme™ 1 & 2 / Worthington Biochemical 
www.worthington-biochem.com

things to Consider When starting or running  
a CeLL CuLture Laboratory by angelo dePalma, Phd

INSIGHTS
oN THe elemeNTS
of Cell CulTure
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serum supplementation, which are widely available, well 
known, and have broad applicability. The major excep-
tion is stem cell culture, where many researchers want 
more defined conditions.” While media development 
and optimization do occur in academic settings, most 
researchers prefer off-the-shelf  media because media 
optimization is difficult and time-consuming. “Most 
researchers do not have the patience or time to develop 
new media,” Allen adds. “The exception occurs with spe-
cific cell lines that are not well served by existing media.”
Thus, the burden of  media design and feed strategies, 

at least for research-grade cell culture, has fallen from 
end-users onto media suppliers. Yet for large cultures, 
where output may be valued at millions of  dollars, me-
dia and feed are optimized through an iterative process 
that continues to production scale.

Monitoring and feedbaCk in Large CuL-
tures
“We are entering a new era of  cell culture media and 

feed design,” says Bill Whitford, senior manager, cell 
culture and bioprocessing at Thermo Fisher Scientific 
(Logan, UT). “Blending existing formulations to cre-
ate a more optimized basal growth media is no longer 
sufficient. Nor is adding a lump dosage of  a metabolite 
cocktail into an expanding culture.”
New analytical techniques and methods of  cell character-

ization provide novel data on molecular systems involved 
in cell culture production platforms. “These range from 
new high-throughput and content cellular analysis to dis-
sociation techniques and label-free mass spectrometry.” 
This supports the rapid analysis of  ambient components 
from trace metabolites to high molecular weight products. 
Second, new methods to employ this data are emerging that 
enable manufacturing process developers to characterize 

culture progression, product expression, and bioprocessing. 
“These tools not only shed light on the primary mecha-

nisms involved, but indicate markers of  key pathway 
activity during the extent of  the culture,” Whitford adds. 
Prominent among these is systems biology, which de-
scribes the dynamic relationship between cell phenotype, 
gene expression, and intracellular metabolite levels. 
Other technologies are emerging to support either 

the closed fluid circuit (in situ sampling with bypass) or 
cell-free sampling of  bioreactors and at-line real-time 
measurement of  metabolite levels and other critical 
process parameters. 
These techniques include novel approaches to monitor-

ing such as disposable, calibrated probes, techniques for 
measuring dielectric properties of  cells, and plasmon 
resonance to characterize cell productivity.

CuLture Ware: Where the CeLLs Live
Cells will grow in a wide variety of  containers, pro-

vided conditions are right. Culture vessels range from 
uncontrolled microtiter plates to 10,000-liter bioreactors 
and everything in between.
Microtiter formats are attractive for screening cells 

before plating them out or expanding them in t-flasks, 
shaker bottles, or other types of  culture ware. What 
holds true for biology in general applies to cell culture. 
“As the field progresses, investigators seek to use less 
media, reagents, and cells to extract the information they 
need,” says Grazie Mendonsa, PhD, marketing manager 
at Midwest Scientific (St. Louis, MO). Ninety-six well 
plates are common in cell culture, but many protocols 
call for plates with as few as six wells. 
Some plate products are coated to promote adherence, 

but that depends on the cell line. Immortalized cells 
(hybridomas) have no issues growing on untreated sur-
faces. Primary cells often need assistance, typically from 
coated extracellular matrix proteins or optomechanical 
treatments, or they will not attach and grow.
“Primary cells are more difficult to work with, and they only 

divide about 25 times before they die,” Mendonsa explains. 
Still, scientists are intensely interested in primary cells be-

“Experts recognize cell 
culture as the single 
most important factor 
in generating high 
cell performance and 
productivity.”

Cell Culture Shelving and 
Incubation Products / Gelf ™  
Caron / www.caronproducts.com

http://www.caronproducts.com
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cause they most closely resemble “natural” somatic cells. 
Automation has not taken traditionally manual cell and 

tissue operations by storm as it has in other areas of  life sci-
ence research. Automated liquid handlers and robotic plate 
handlers are more likely to be used in sample and standards 
preparation and for treating cells once they are plated. Mi-
croorganism cultures employ automation to ensure precise 
metering of  organisms into assays. “But cell isolation is still 
mostly a manual operation,” 
Mendonsa says.
To Ken Ludwig, business 

manager for cell culture 
at Corning Life Sciences 
(Tewksbury, MA), custom-
ers most often look for a 
complete package of  media, 
culture ware, and special-
ized surfaces that encourage the attachment and growth 
for a variety of  cells. “The way to improve productivity 
is to get things right from the beginning. Helping with 
a selection of  vessels, media, and surfaces starts culture 
labs in the right direction, without the need for them to 
try a lot of  different combinations.”
With its late 2012 acquisition of  Becton Dickinson’s 

Discovery Labware business, Corning became argu-
ably the largest vendor of  cell culture ware. Perhaps the 
single most important aspect of  this deal was broaden-
ing Corning’s offerings for growth surfaces. With the 
purchase of  Mediatech in 2011, Corning gained “unique 
play” in the cell culture marketplace, offering cell-
specific media as well as t-flasks, multiwell plates, and 
specialty culture vessels, according to Ludwig.
Pall (Port Washington, NY) has not historically been a cell 

culture company. But with its acquisition of  Mountain View, 

CA-based MicroReactor 
Technologies, the company 
found itself  among the 
global leaders in micro-
bioreactor products and 
technology. Microbioreac-
tors are small, controllable 
culture vessels used in 
biopharmaceutical process 
development and other 
types of  small-scale cell 
culture R&D. Other com-
panies in this space include 
Eppendorf  (through its 

acquisition of  German firm Dasgip), Applikon, and TAP 
Biosystems. 
Compared with microtiter plates used ubiquitously 

in early-stage cell culture work, microbioreactors offer 
much lower throughput but with the ability to control 
culture conditions. Users of  the Pall products can work 
with pH, dissolved oxygen, and temperature. Other 
systems control stirring, gassing, and other factors rel-

evant to cell growth and/or protein expression. The Pall 
microbioreactors offer total working volumes of  10 mL 
in 24 wells, with an optimal volume of  about 7 mL. 
Through the use of  incubators, microplate systems can 

control somewhat for temperature and gases, but precise 
control is impossible and temperature edge effects are 
common. “Users must frequently make decisions based 
on results of  one poorly controlled sample,” says Loe 
Hubbard, bioreactor applications manager at Pall.
Microbioreactors bridge the scale between shaken-

well microtiter plates and larger flasks and bioreactors, 
explains Hubbard. “Shaken well” refers to the method of  
agitation for microplate-based cultures.
Microbioreactors are ideal for further investigating 

culture conditions that have been screened in the more 
highly parallel but less sophisticated plate-based experi-
ments. As such, the two formats are complementary, not 
competing. Cells, media, feed, and culture conditions 

Pre-coated Cell Culture Products / GrowCoat™  
Sarstedt / www.sarstedt.com

Untreated Polystyrene Culture Microplates / Porvair Sciences 
www.porvair-sciences.com

“Microbioreactors offer much lower 
throughput but with the ability to 
control culture conditions.”

http://www.sarstedt.com
http://www.porvair-sciences.com
http://www.labmanager.com


69October 2013      Lab Manager

selected at the microbioreactor scale are then scaled to larger bioreactors.
Microbioreactors are a kind of  trade-off  of  scale. They are somewhere 

between microplates and low liter-scale in terms of  setting up experiments 
and data analysis. Their versatility and controllability ranges between those 
of  the two other formats as well. But, as Hubbard says, “They allow scien-
tists to use both microplates and liter-scale bioreactors more intelligently.”
Pharmaceutical biotechnology seems to be a natural market for microbio-

reactors, but according to Hubbard this was not where microreactor tech-
nology took root. “Foods, forensics, and environmental were first, and most 
of  those applications involved microbial fermentations.” Biopharmaceuti-
cals, which mostly employ animal cells, are actually a new market for Pall’s 
microbioreactors, even though the company has been involved in large-scale 
biotech cell culture for many years.

on the horizon: steM CeLL CuLture
Stem cell culture skills differ significantly from those of  traditional cell 

culture. Stem cells are ultrasensitive: they grow as colonies, not as single 
cell monolayers or in suspension; they are not cultured in the presence of  
antibiotics; and they need to be carefully passaged to maintain pluripotency 
and to avoid random differentiation and genomic instability.   
Chris Armstrong, PhD, VP of  primary and stem cell systems at Life Tech-

nologies (Madison, WI), sees the role of  media vendors as simplifying culture 
through products that are simpler, easier to use, and highly defined. Traditional-
ly, stem cells were grown atop a layer of  “feeder” cells that provide nutrients and 
keep the stem cells healthy. A recent trend, toward feeder-free culture, involves 
chemically defined culture media to control variability. “Growing stem cells is 
very different from growing Chinese hamster ovary cells,” Armstrong says.
Optimizing stem cell culture media demands an evolution of  media de-

velopment away from art toward more robust, “industrialized” products that 
perform consistently.

Defined media, where ingredients are characterized to low percentages, instill 
greater confidence in those working with, expanding, and differentiating stem cells. 
In addition to allowing greater control over research-stage stem cells, 

defined media opens the door to clinical applications and translational re-
search, a goal of  top stem cell media suppliers and scientists. Several of  Life 
Technologies’ media have received FDA class 2 approval, which lowers the 
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Stem Cell Medium / Essential 8™  
Life Technologies / www.lifetechnologies.com

Automated Cell Counter / TC20 
Bio-Rad / www.bio-rad.com Toll Free (888) 522-2726 

www.brandtech.com

Automatic 
Evaporation

Control
VACUUBRAND® Vario® vacuum 
pumps automatically optimize 
vacuum for evaporative applications. 
Free yourself for real science and 
fi nish projects faster with the 
improved VACUUBRAND® 
PC3001 VARIO® Pro.

•  Faster – Complete processes 
up to 30% faster 

•  Safer for samples – virtually no 
bumping and foaming

•  Productive – Automatic regulation 
frees you from constant oversight

Special promotions at 
www.brandtech.com

Just press “Start”

Lab Rats Trust BrandTech!

http://www.lifetechnologies.com
http://www.bio-rad.com
http://www.brandtech.com
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regulatory burden for researchers as they move toward 
clinical studies.
The shift to chemically defined stem cell media paral-

lels the move to similar growth techniques for cells used 
in biopharmaceutical research, development, and manu-
facturing. And similarly, it reduces the regulatory burden 
for products that eventually wind up in patients.
One of  Life Technologies’ products, Essential 8™ 

media, is based on the work of  Prof. James Thompson, at 
the University of  Wisconsin, that reduces the number of  
ingredients for stem cell culture media to just eight. 
Differences in culture ware between traditional and 

stem cell culture are more subtle than for media and 
feed. While both use similar formats (flasks, Petri dishes, 
microtiter plates), coatings that encourage attachment to 
culture ware are designed specifically to prevent pre-
mature differentiation and maintain pluripotency and 
genomic stability. Again, the focus is on simple, chemically 
defined substances. One recent Life Technologies product 
launch, based on a single protein (vitronectin), replaces 
more complex, less well-defined basal matrix materials. 
As stem cells enter human testing and receive regula-

tory approval, the scale at which culture takes place will 
expand—or perhaps explode is a better term. Production 
will need to become less hands-on, more reliable, and 
quality-driven. Robotics and automated liquid handling 
systems will be essential components of  scale-up, as 
they are today for routine stem cell culture. Several key 
automation vendors, among them Hamilton and TAP, 
produce liquid handling systems that are being validated 
for large-scale stem cell cultures.

CaPitaL equiPMent: Maintaining 
ControL, Providing ProteCtion
inCubators
Uwe Ross, president of  Binder USA, sees cell and tissue 

culture evolving under pressure from systems biology 
and personalized medicine. “We are very close to figur-
ing out how cells work and how to outmaneuver cancer 

mechanisms by manipulating signaling pathways,” he 
tells Lab Manager. Going the final mile in this effort will 
require “a lot more research” in systems that more close-
ly simulate physiologic conditions versus the “rough 
environment we can now provide inside an incubator.”
Ross explains that cell growth chambers once focused 

mainly on maintaining physiologic temperature. “Then 
we learned that wasn’t good enough, so we added humid-
ity and monitoring and mechanisms to provide nutrition. 
Then we added pH, carbon dioxide, and oxygen. We will 
arrive at even more parameters that more closely simu-
late what goes on within the organism.”

Freezing Medium / STEM CELLBANKER® / AMSBIO / www.amsbio.com

CO2 Incubator  
CB 53 / BINDER 
www.binder-world.com

CO2 Incubator / Heracell 
150i / Thermo Fisher Scientific 
www.thermoscientific.com

“As stem cells enter human 
testing and receive regulatory 
approval, the scale at which 
culture takes place will expand.”

http://www.amsbio.com
http://www.binder-world.com
http://www.thermoscientific.com
http://www.labmanager.com


The driving force behind further 
efforts will be the explosion in 
research, development, and clinical 
applications of  cell- and tissue-
based therapies, including organ 
regeneration. 
But Ross warns that regulatory 

approvals for such treatments will 
be difficult to obtain because these 
processes are not up to standards for 
scale, safety, and robustness. Medical 
applications will require a complete 
rethinking of  entire product classes 
such as CO2 incubators, he says. A 
major hurdle will be the introduction 
of  clean-room incubators with ap-
propriate isolation and safety features.
“While it’s not possible to have 

factory-sized incubators, they will 
be larger, perhaps the size of  a freezer, with compartments 
that separate your kidney from my kidney.”
The prime factor dominating these discussions is the 

avoidance and elimination of  contamination. Ross cites 
the many sources of  errant microbes within a cell cul-
ture environment: media, flasks, pipettes, gloves, workers, 
and especially surfaces. “Everything is a huge contami-
nation risk.” Several apparently punctilious cell culture 
studies have been questioned because researchers could 
not rule out the possibility of  contamination.
Contamination avoidance and elimination are two strategies 

that Binder and other top vendors have been following for 
some time. Ross claims that his company’s incubators have 
reduced surface area by a factor of  three while eliminating or 
minimizing weldings, fittings, and corners where bacteria love 
to grow. Binder incubators feature a push-button sterilization 
conducted for two hours at 180ºC. This strategy automates 
sterilization and practically eliminates manual cleaning.

biosafety Cabinets
Biosafety cabinets provide varying degrees of  protec-

tion to product, personnel, and environment. Class I 
cabinets provide personnel and environmental protec-
tion, but because their design is open-front with negative 

pressure, they provide no signifi-
cant protection for products. Class 
II cabinets are vertical laminar-flow 
devices that circulate HEPA-
filtered air through the work space. 
These units provide all three modes 
of  protection. Class III cabinets 
behave similarly but are completely 
enclosed and require working 
through glove ports.
“The level of  protection you need 

is based on the cells and whether 
your process generates toxic gases 
or other substances,” observes Bill 
Peters, marketing director at NuAire 
(Plymouth, MN). More precisely, 
the protection level required de-
pends on the toxicity of  the cells 
or process and their quantity. For 

example, users might take more precautions with large 
quantities of  tuberculosis bacteria than with very small 
quantities of  a more pathogenic but easily contained 
virus. Lethal agents like Ebola virus are always subject to 
the most stringent containment.
What should potential purchasers consider before buying 

a biosafety cabinet? Peters suggests that users first review 
performance specifications to ensure that they meet cur-
rent and anticipated needs. “They should also consider 
human interaction factors, ergonomics, functionality, and 
user-friendliness, and not just from a control standpoint. 
These are pieces of  equipment that are in daily use.”
Next comes cleanability. Biosafety cabinets and incuba-

tors are growth chambers which, not coincidentally, 
are found to be extremely hospitable by many types of  
organisms. “Everything inside has the potential for things 
to grow in or on them.” 
While biosafety cabinets tend to be trouble-free, fail-

ures occasionally occur. Peters therefore adds reliability 
and service to his list of  factors to consider.

Angelo DePalma is a freelance writer living in Newton, NJ. 
You can reach him at angelo@adepalma.com.
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Class II Biological Safety Cabinet / Purifier® Logic®+ 
/ LABCONCO / www.labconco.com

HETTICH CENTRIFUGES  
AND INCUBATORS LAB TECHNOLOGY

Find out more by visiting: www.hettweb.com
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W hile there aren’t often 
obvious signals that 
your ultralow freezer 
is about to die, the 

experts say there are a few things you 
can look for.

“As long as it’s working, you don’t 
really worry about it; it’s not going to 
tip you off  to anything particular that’s 
about to fail,” says Buckner Richerson, 
vice president of  international sales 
at NuAire (Plymouth, MN). “You 
unfortunately just get hit in the nose 
one morning when you come in and 
see that it’s failed during the night.”

However, he says that oil logging, 
which could be caused by a variety of  
problems, is one sign that a freezer may 
be on its way out and users will notice 
it when the freezer begins warming up.

“Oil logging occurs when there are 
restrictions within the capillary tubing 
and the cascade system breaks down,” 
Richerson says. “As the freezer warms 
up, that clogging melts so it starts to 
work again for a while and then it clogs 
up again. It could be because the unit 
has been operating out of  spec.”

Uwe Ross, president of  BINDER 
(Bohemia, NY) adds that when the 
compressor begins to fail, it is usually 
a good time to consider upgrading. 

“You can tell that by the amount of  
time the compressor is working versus 
its idle,” he says. “Even today, there 
are monitoring systems out there that 
service companies can install where 
that [time compressor is working versus 
idle] is measured and even displayed 
on monitor systems where you get a 
suggestion to call in service.”

Ross adds there are two major 
considerations behind a new ultralow 
purchase: 1) Budget/cost and 2) Is 
the user’s current unit still up to the 
task of  modern cold storage? He 

believes the second point is the most 
important factor.

Of  course, if  your unit still meets 
your needs and is running fine, there 
is no point in upgrading, the two add.

“As long as a freezer’s operational 
and it’s pulling down to -85C 
efficiently after door openings and it 
reaches all the way to -85C, the set-
point, then things are fine,” Richerson 
says, adding that failures that are 
electrical-based and don’t involve 
the refrigeration system itself  also 
wouldn’t require buying a new freezer, 
as these are inexpensive fixes. 

A good quality freezer should 
last about ten years, and the latest 
units offer benefits such as lower 
noise levels, greater efficiency, and 
electronic data loggers to replace old 
paper charts. And for users who need 
to monitor access to the freezer and 
critical samples there are a number of  
security features available.

Ross says even the simple improvement 
of  being able keep a new, quiet freezer 
in your lab, rather than an old freezer 
banished to a hall or basement because 
it is too loud, is crucial.

“Having the unit in the same room 
gives you a whole bunch of  opportunities 
or advantages the greatest being that 
you can control who has access to your 
unit,” he says. “You see how it’s behaving 
(compressor on/compressor off) so you 
have a much closer eye on it.”

However, Richerson adds that if  a 
user doesn’t need all the latest features, 
they can get a very good basic freezer 
for around $9,000. 

“You don’t skimp on the refrigeration 
system itself, they should all be the 
same—but you really only need a 
remote alarm contact feature and 
battery backup alarm system,” he says. 
“That’s it for a basic freezer.”

ULTRALOW FREEzERS
COMPLETE SYSTEM FAILURE AND NEW APPLICATIONS  
MAIN REASONS TO PURCHASE  by Rachel Muenz

TIME TO UPGRADE?

•	 Pick	a	good	vendor	who	has	
loaner	units	ready	and	can	ship	a	
replacement	right	away

•	 Have	a	CO
2
	or	liquid	nitrogen	back-

up	system	in	case	your	ultralow	
fails	on	the	weekend	or	at	night

•	 If	the	samples	are	irreplaceable,	
you	may	want	a	freezer	with	
enhanced	security	features	

•	 Ensure	the	freezer’s	alarm	system	
is	working	properly

•	 Use	the	freezer	for	the	applica-
tions	it’s	designed	for

•	 Make	sure	the	freezer	has	either	a	
voltage	booster	or	suppressor	so	the	
compressor	runs	at	the	proper	voltage

Preventing a Disaster:

•	 Used	or	refurbished	units,	though	
buying	new	is	recommended	if	
your	samples	are	irreplaceable

•	 Buy	an	economy	-85°C	freezer	but	
beware	of	cheaper,	low-quality	
products

•	 Maintain	your	current	freezer	by	
cleaning	the	condenser	filter	and	
replacing	it	when	needed	and	by	
vacuuming	the	condenser	

OptiOns fOr Buyers  
On a Budget:

 NuAire’s latest 
ultralow freezer, the 
Glacier NU-9668. 

 BINDER’s UV F ultralow 
freezer with ULTRA.GUARD 
technology.

http://www.labmanager.com


2100 Fernbrook Lane  |  Plymouth, MN 55447  |  U.S.A.   |  763.553.1270  |  WWW.NUAIRE.COM

Controlled Environments for Optimum Storage Conditions

Environmentally Safe
Every Glacier™ -86°C ultra low temperature freezer is manufactured to 
RoHS compliance standards. Glacier™ uses 100% CFC-free refrigerants and 
insulation to create and maintain ultra low temperatures.

Long Term Reliability
Cool operating compressors are designed to last. The Cascade refrigeration 
system creates greater temperature uniformity. Audible and visual alarms 
notify when storage conditions are compromised. Redundant back up 
systems support storage conditions. Continuous self diagnostics sense 
abnormalities in the system. 

Ergonomic and Safety
Low noise operation to 47 dba. Easy-to-use eye level controls. Heavy duty 
door latch allows one-hand operation with low force door opening. A halo 
bypass coil frame heater minimizes frost accumulation. Internal chamber 
release gasket disperses pressure buildup.

More Value
NuAire’s Glacier™ line of -86°C ultra low temperature freezers are designed 
to meet CE and ETL criteria for safety and performance. Backed by “best in 
industry” service and support, Glacier™ provides real value.

-86°C Ultra Low Temperature Freezer

experience
[ environmentally engineered equipment ]

®

-86°C Ultra Low Temperature Freezer

NuAire_Glacier_2012_v1_1.indd   1 9/5/2013   5:52:03 PM

http://www.nuaire.com
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AN ULTRA-HIGH PURITY OXYGEN GENERATOR

Solution: Praxair, Inc. has developed the first ultra-high 
purity oxygen generator able to meet the needs of  laboratory 
instrumentation. The underlying proprietary process is based upon 
solid state electrochemistry in which a dense ceramic membrane 
both separates oxygen from the surrounding air and pressurizes the 
oxygen up to 250 psig in a single step without any moving parts. 
Oxygen is ionized at the membrane surface, and the resulting ions 
are selectively conducted through the dense membrane tube wall to 
recombine inside the hollow interior of  the tube as high pressure 
oxygen gas that is at least 99.999% pure. The lack of  rotating 
compression components means that the process is extremely quiet 
and free from the risk of  compressor failure that often plagues 
conventional generator approaches. 

This patented process and technology is commercially available 
in Praxair’s StarGen ultra-high purity oxygen generator. Current 
StarGen generator models can generate either one or two liters per 
minute of  oxygen. The system stores the generated oxygen in an on-
board tank capable of  holding up to 1500 liters (NTP) of  oxygen 
at 250 psig. Users can draw oxygen from the storage tank at a much 
higher rate than the nominal generation capability until the tank 
is depleted. The generator senses when oxygen has been used and 
automatically refills the tank.  The unit can also be installed quickly 
and provides robust, reliable performance with only periodic filter 
cleaning or replacement for routine maintenance. 

This particular generator has been designed to provide a safe, 
consistent, and continuous supply of  ultra-high purity oxygen for 
laboratory applications. An ultra-high purity oxygen generator 
such as this can improve lab productivity by eliminating cylinder 
handling, re-calibration of  equipment after cylinder change-out, 
downtime and lost work due to cylinder run-outs, and cylinder 
inventory management. The low pressure storage tank enables 
the system to deliver a broad range of  oxygen supply rates while 
dramatically reducing the volume and pressure of  oxygen stored in 
the lab compared to cylinders. 

For more information, visit www.praxairdirect.com/SpecGas or contact Praxair 
marketing manager of  laboratories and life sciences Robert Sever, PhD at  
Robert_Sever@praxair.com or 630-320-4212.

Problem: Gas generators have become an alternative to high-pressure gas cylinders for supplying 
laboratory applications with high purity hydrogen, nitrogen, and zero-air. Until now, there has been 
no generator option for supplying high purity oxygen. Small pressure swing adsorption (PSA)-based 
oxygen generators are available for medical applications but do not offer the high purity generally 
required in the laboratory. The most common applications for high purity oxygen are instruments that 
combust samples for elemental, gravimetric, or calorimetric analysis. These analyses are important for 
a wide array of products, including food, feed, soil, fertilizer, oil, plastics, coal, metals, and minerals. 
In all of these applications, the oxygen is typically supplied via high-pressure cylinders. These cylinders 
need to be changed out periodically, which can lead to an interruption of the process, down-time, and 
recalibration of equipment. Furthermore, cylinders need to be maintained in inventory, and users must 
weigh the costs of returning a portion of the cylinder contents unused versus the risk of down-time or 
lost work due to cylinder run-outs.

 StarGen Ultra-High Purity Oxygen Generator

HOW IT WORKS

http://www.praxairdirect.com
http://www.labmanager.com


Why Participate in SLAS2014, the Third  
Annual SLAS Conference and Exhibition?
Because it’s where more than 5,000 of the best laboratory science 
and technology minds from across the globe come together to learn, 
explore and share the latest know-how and innovation in laboratory 
technology.  Join your colleagues—innovative scientists, engineers, 
researchers and technologists from academic, government and 
commercial laboratories—at SLAS2014 and directly benefit from 130 
outstanding podium presentations comprising 30 unique scientific 
sessions, hundreds of posters and new and emerging technologies from 
300+ exhibitors from around the world. Participating at SLAS2014 is 
an invaluable investment that pays significant dividends towards your 
personal and organizational goals, as well as your professional success. 
Register now at SLAS2014.org

SLAS2014 Scientific Program Crosses a Diversity  
of Industries and Interests

Premier Sponsor: 

Short Courses:  
January 18 - 19
Conference:  

January 20 - 22
Exhibition: 

January 19 - 21

Scan the code with your  
mobile device to go directly  

to SLAS2014.org

• Assay Development  
 and Screening
• Automation and High  
 Throughput Technologies
• Bioanalytical Techniques

  •   Diagnostics and Biomarkers
  •   Drug Target Biology
  •  Informatics
  •   Micro/Nano Technologies

Keynote Presenters

Eric J. Topol, M.D. 
Director, 
Scripps Translational 
Science Institute
Chief Academic Officer, 
Scripps Health
Professor of  Genomics, 
The Scripps Research Institute

Jad Abumrad
Co-host and Creator, 
Radiolab

Robert Krulwich
Co-host, 
Radiolab

• Drug Discovery and Development
• Informatics
• Clinical Diagnostics
• Technology Transfer

• Laboratory Instrumentation
• Synthetic Chemistry
• Healthcare

SLAS 2014 Educational Tracks

Dates to Remember
Poster Abstract Submissions:
Due: Monday, October 28, 2013
(Deadline for inclusion in Student Poster Competition and to be 
included in the Final Program)

Monday, January 6, 2014
(Final Deadline; Not included in Final Program)

SLAS Member Early Bird Registration Deadline:
Due: Thursday, October 31, 2013
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SAFE, EFFICIENT AND PRODUCTIVE 
BLOCK DIGESTION

Solution: Questron Technologies’ Vulcan and QBlock 
Wireless are examples of  two new products that promote 
safety, efficiency and productivity in block digestion tasks; 
Vulcan does this by introducing automation of  tasks and 
QBlock Wireless by providing an improved means of  user 
interface control based on the Android Tablet. 

Vulcan is a digestion workstation that relieves the analyst from 
the unending tasks of  pouring concentrated acids, volume 
leveling digestion beakers, transferring liquids, and carrying out 
sample dilutions. Add to that the precision requirements of  these 
laborious tasks, and the need for a suitable workstation is obvious. 
Fabricated almost entirely from non-metallic components, this 
system provides a contamination-free workspace where precise 
amounts of  digesting reagents can be delivered to up to 84 50 
ml sample vials in multi steps that are under the control of  
proven methodology. In addition to that, the key tasks of  finely-
controlled block temperature, maintaining cool surroundings 
while adding reagents, automated post-digestion volume 
leveling, and transfer of  digested solution aliquots into smaller 
analysis tubes are easily handled with a system like this. 

QBlock Wireless, on the other hand, is a cost-effective 
solution for digesting many samples in a corrosion-free hot 
block with a fine and uniform control of  temperature profile. 
Questron’s thorough testing of  the QBlock Wireless in the 
past 12 months, both at Questron and at customer sites, has 
demonstrated its functionality, durability, and ease of  use. 
The use of  an Android tablet, loaded with the QBlock 
application, frees the user from wired connections to the 
hot block, enabling method creation, viewing, manipulating, 
and archiving digestion data from anywhere—only the block 
needs to be in the fume hood, not the analyst. In fact, one 
such wireless tablet enables control of  up to eight blocks, all 
performing their individual digestions simultaneously. 

Recent advances in materials science, electronics, and 
computing technology can and have removed many 
undesirable restrictions on how hot block digestions should be 
done in the future. The digestions will be safer to perform, with 
higher throughput, and yield more accurate and repeatable 
results. The capability and the products are here now. 

For more information, please visit www.qtechcorp.com or  
write to info@qtechcorp.com

Problem: Bringing samples into a mineralized state is usually the first step for performing accurate 
inorganic analysis, aka metals trace analysis. This conversion of a usually non-homogenous insoluble 
mixture into a representative, homogenous aqueous solution using heat and acids is usually a pre-
requisite for further analysis work with spectroscopic or chromatographic techniques. 

Essential as the sample digestion process is, it has not changed much in even the most progressive 
analytical labs—even in the recent past that has otherwise been marked with superlative leaps in 
technology. It still is a largely manual handling process where laboratory personnel are subjected 
to contact with dangerous acids and throughput and productivity is dictated by the time and motion 
limitations of a human body. Obviously, much better is not only possible, but much better is a requirement 
for 21st century labs. 

 Questron’s QBlock Wireless.

 Questron’s Vulcan digestion workstation.

HOW IT WORKS

http://www.qtechcorp.com
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Assessing User Requirements and IT Infrastructure are not the only things to consider 
when evaluating an Environmental Monitoring (EM) solution. Although these are critical 
factors, other things to consider include: 

• Can we calculate a valid and sustainable Return on Investment? 

• Is the system commercially available off the shelf or is there additional programming required 
to implement the system to your specifi cations?

• How will you validate the system once it’s implemented? 

Equally as important, you should evaluate the fl exibility of the EM system, how it will interface with 
other components of your lab, and scalability of the system to other departments.

The experts at Holopack considered all of these components when choosing their EM system. 
Join Dr. Toine Overbeeke, Head of Quality Control, as he discusses the need for an EM system at 
Holopack, learn about their evaluation process and how they made a decision that will impact their 
business for years to come. 

As an attendee you will learn:

• How to identify when an Environmental Monitoring solution is necessary for your lab.

• What to consider when comparing EM solutions.

• What to expect during a successful EM implementation.

• What to expect after a successful EM implementation.

REGISTER NOW
www.labmanager.com/enviromonitoringspotlight

After receiving his undergraduate degree in Molecular Sciences from Wageningen 
University and his PhD in Organic Biochemistry from Delft University of Technology, 
Dr. Toine Overbeeke spent 11 years holding numerous senior management roles in 
Quality Control and Project Management positions at Merck and Merck subsidiaries 
as well as the European Directorate for the Quality of Medicines and Health. Having 
held the title of Head Quality Control at Holopack for nearly two years, Dr. Overbeeke 
brings a wealth of information and knowledge to discussions regarding cGMP stan-
dards, compliance trends and validation best practices for manufacturing laboratories. 

Toine Overbeeke, PhD
Head Quality Control at Holopack

PRESENTER

Webinar Sponsored by

http://www.labmanager.com/enviromonitoringspotlight
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QUESTIONS TO ASK OR  
CONSIDER WHEN BUYING  
CERTIFIED REFERENCE MATERIALS

PROBLEMS PEOPLE ENCOUNTER  
WHEN USING CERTIFIED REFERENCE  
MATERIALS AND HOW TO AVOID THEM.

1 Is the Vendor Guide 34 Accredited and how many of their products  
are covered under their scope? Sometimes a vendor is not accredited  
for all of their products. Verify the ones you need are.

2 What kind of customer service and support does the vendor have  
if there is a problem or a question? A vendor should be able to help 
whenever you encounter a problem with a standard

3 How experienced is the vendor?  How long have they been in business, 
and do they have the expertise for your calibration needs?

4 What resources do they have available? Technical assistance,  
laboratory instrumentation, customer service, etc.

5 Does your vendor have synthesis capabilities? If you require an  
uncommon chemical, sometimes the only way to obtain it is to have  
it custom synthesized.  A full service vendor will be able to provide  
synthesized chemicals for specialized applications.

1 Having expired standards on the shelf and having to dispose of them and 
buy new.  Can your vendor recertify the standards?  Sometimes this can 
be an option and can avoid disposal costs and buying new materials.

2 Settling for a Standard that isn’t exactly what your application requires.  
Sometimes a custom standard can be a time savings for a specific application.

3 Having to go to multiple vendors to supply your lab. Find a vendor that has 
a broad line and can supply all of your needs with one purchase order.

4 Having to reorder commonly used materials. Find a vendor that can set 
up a standing order for items like internal standards that you order on  
a regular basis. It will save time and ensure you have the materials 
when you need them.

5 Record keeping. Having an easy way to label transfer vials and record 
information into your lab notebook with preprinted labels will save time 
and provide a strong audit trail.

http://www.labmanager.com


ISO Guide 34 • 17025 • 9001

AccuStandard.com      203-786-5290       800-442-5290

You Set the Standards
We make them!™

• US EPA Methods (full line) 
• Pesticides and metabolites 
• PCBs (all 209 congeners) & metabolites 
• PBDEs (all 209 congeners) & metabolites 
• Fluorinated PBDEs 
• Other Brominated Flame Retardants 
• Halo-dibenzo-p-dioxins and furans 
• PAHs, nitro-PAHs, methyl-PAHs 

• ASTM Petrochemical Standards 
• Explosives and metabolites 
• Plastic and Polymer additives 
• Mono- and di-phthalate esters
• Biofuels and Physical Standards
• Inorganic Standards
• Full Range of ICP Standards
• Custom Formulations, Synthesis

AccuStandard | Analytical Chemical Reference St...
http://www.accustandard.com

http://kaywa.me/8sgC9

Download the Kaywa QR Code Reader (App Store &Android Market) and scan your code!

LAB_MANAGER_2013FP.indd   1 7/12/13   10:13 AM

http://www.accustandard.com
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SONNTEK – “STAY FOCUSED”

Still the Best Selection of
Research Lamps Anywhere!

2 0 1 - 2 3 6 - 9 3 0 0
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Accrediting Test Labs
Rapid Scheduling and  
Assessments to ISO/IEC 17025 

www.iasonline.org 
ILAC Signatory Testing, Calibration, Inspection
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dId you fInd our “fake ad”?
DiD you notice an aD in this month’s issue that seemeD unusual or unbelievable?  if not, you may 
want to look again. somewhere in this issue is a hiDDen fake aD.  if you finD it, senD the name of 
our fictitious company to fakead@labmanger.com for a chance to win an amazon gift carD.
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reach your target audience, engage your brand,  
and optimize your advertising impact.
Deliver your message and position your products and brand in front 
of more buyers and key decision-makers in print and online than any 
other resource available today. 
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exPeRience enviRonMenTaLLy. engineeReD equiPMenT 
nuaire’s glacier -86˚c ultralow temperature Freezers 
energy efficient cascade cooling system monitors temperature 
and pressures throughout high and low stage circuits. The 
Inner chamber is surrounded by foam-in-place polyurethane 
insulation. Multiple point gasket seals lock cool in keeping 
ambient air out. Two insulated inner doors with heated bypass 
coils reduce frost build-up, creating consistent temperature 
uniformity during door openings for a reliable environment 
throughout the chamber increasing your cells viability. 

contact: nuaire, inc. 
2100 Fernbrook Lane, Plymouth, MN 55447 USA
Toll	Free:	1.800.328.3352	•	Phone:	763.553.1270
E-mail:	nuaire@nuaire.com	•	Website:	www.nuaire.com
www.nuaire.com/products/ultralow-freezers.html
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PRE-OWNED  
EQUIPMENT  
MARKETPLACE 

PRE-OWNED LABORATORY & ANALYTICAL EQUIPMENT

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

888.371.6555
781.821.3482 

www.EquipNet.com
Sales@EquipNet.com 

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

8200 Bessemer Ave., Cleveland, OH 44127

216-271-3500
www.fedequip.com 
pharmaceuticals@fedequip.com

Equipment Solutions for 
Pharmaceutical, Laboratory,  
and Research Industries

Conquer 
scient i f ic

877-9-CONSCI
info@conquerscientific.com

ConquerScientific.com

High Quality Pre-owned Lab Equipment

Superior Quality Low Prices Fast Shipping

ADVERTISER INDEX

company  uRL Page

AccuStandard www.accustandard.com 79

Adam Equipment www.adamequipment.com 13

AirClean Systems, Inc. www.aircleansystems.com 83

BINDER Inc. www.binder-world.us 29

BioTek Instruments, Inc. www.cytation3.com 47

BrandTech Scientific, Inc. www.brandtech.com 69

Canadian Society for Medical Laboratory Science www.csmls.org 19

Conquer Scientific ConquerScientific.com 81

Douglas Scientific www.DouglasScientific.com 15

ELGA www.elgalabwater.com 21

Eppendorf www.eppendorfna.com 5

EquipNet, Inc. www.EquipNet.com 81

Federal Equipment Company www.fedequip.com 81

Hettich Instruments, LP. www.hettweb.com 71

Horizon Technology www.horizontechinc.com 11

International Accreditation Service, Inc. www.iasonline.org 80

Julabo www.julabo.com 12

KNF Lab www.knfusa.com 17

Labconco  www.labconco.com 54

LabX www.labx.com 65

Mettler Toledo www.mt.com 3, 25

Miele, Inc.  labwasher.com 39

Nor-Lake Scientific www.norlakescientific.com 59

NuAire Inc. www.nuaire.com 73, 80

Pittcon www.pittcon.org 49

Proton Onsite www.ProtonOnSite.com 84

RADWAG USA L.L.C. www.radwagusa.com 30

Retsch www.retsch.com 31

Sartorius Stedim North America Inc. www.sartorius.com 37

Sigma-Aldrich Co. www.sigma-aldrich.com/sigmacultureware 7

SLAS SLAS2014.org 75

Sonntek, Inc. www.sonntek.com 80

Thermo Fisher - Unity Lab Services www.unitylabservices.com/smartcapture 33

Thermo Scientific www.thermofisher.com 6, 9

Vacuubrand, Inc. www.vacuubrand.com 53

W.A. Hammond Drierite Company www.drierite.com 38

Waters www.waters.com/separate  2

The Advertisers Index is provided as a reader service. Although every attempt has been made to 
make this index as complete as possible, the accuracy of all listings cannot be guaranteed.

81     Lab Manager

http://www.accustandard.com
http://www.adamequipment.com
http://www.aircleansystems.com
http://www.binder-world.us
http://www.cytation3.com
http://www.brandtech.com
http://www.csmls.org
http://www.conquerscientific.com
http://www.douglasscientific.com
http://www.elgalabwater.com
http://www.eppendorfna.com
http://www.equipnet.com
http://www.fedequip.com
http://www.fedequip.com
http://www.equipnet.com
http://www.conquerscientific.com
http://www.hettweb.com
http://www.horizontechinc.com
http://www.iasonline.org
http://www.julabo.com
http://www.knfusa.com
http://www.labconco.com
http://www.labx.com
http://www.mt.com
http://www.labwasher.com
http://www.norlakescientific.com
http://www.nuaire.com
http://www.pittcon.org
http://www.protononsite.com
http://www.radwagusa.com
http://www.retsch.com
http://www.sartorius.com
http://www.sigma-aldrich.com/sigmacultureware
http://www.SLAS2014.org
http://www.sonntek.com
http://www.unitylabservices.com/smartcapture
http://www.thermofisher.com
http://www.vacuubrand.com
http://www.drierite.com
http://www.waters.com/separate


28 66

Leading Change 
In a world where technology and methods are continually improving and demands for quick 
results are increasing, the willingness to change becomes an inevitable part of  running a business 
or institution. Laboratories are no exception and must:

•	 Determine a need for change
•	 Communicate a vision and create an alliance
•	 Overcome obstacles
•	 Sustain and build on change

beyond CuStomer ServiCe 
Department managers need to ensure that their customers are treated 
with the utmost respect and that all their needs are met as quickly as 
possible. Technology, however, is driving the next phase of  customer 
service. These technological changes are:

•	 Person-specific: highly related to the individual’s needs 
•	 Event-related: additional information is provided that is keyed to the  

specific research being undertaken
•	 Anticipatory: Managers are able to identify and propose future needs 

the LateSt in Laboratory appS 
Highly capable smartphones sporting an array of  features, which 
seem to get richer by the day, have enjoyed rapid ascendancy and 
become the most sought-after communications tools, if  not platforms, 
both here in the U.S. and in certain global emerging markets. Today’s 
lab apps in particular:

•	 Boast increasingly versatile built-in informational and technical capabilities
•	 Make sharing research data easier 
•	 Are simplifying the use of certain instruments and techniques 
•	 Continue to be free of charge, in most cases

16

10

22
making performanCe  
reviewS matter 
Many managers see performance appraisals as nothing more than an 
empty, bureaucratic exercise forced on them by HR. However, if  they 
are done right, annual performance reviews can became a meaningful 
management tool. Four of  seven tips on how to do that include: 

•	 Preparation is key 
•	 Consider the logistics for the discussion
•	 Open with the agenda 
•	 Encourage candid discussion

inSightS on the eLementS of 
CeLL CuLture 
The cell culture marketplace is diverse and wide-ranging, crossing 
through and over many industries. This INSIGHTS feature looks at 
the key products in running a cell culture lab, including: 

•	 Media
•	 Culture ware
•	 Products specifically designed for stem cell culture
•	 Capital equipment such as CO2 incubators and biosafety cabinets

parting pointS 
takeaways from this month’s issue:

parting pointS, takeaways from this month’s issue:
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