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Save money, increase instrument perfor-
mance, and improve workforce productivity 
by understanding the costs associated with 
instrument and equipment ownership through-
out the entire life cycle. 

Dawn MacNeill
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Total Cost of Ownership
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Research skills are only part—albeit a critical part—
of what lab managers need to succeed.  Fortunately, 
scientists are learners and as such can put this skill to 
work in developing management techniques and tools 
to run their labs like a business.

John K. Borchardt
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The Four Stages of Management, Part 1 

Moving Laboratory Equipment

Achieving Flexible Lab Design on a Budget

Technology Management: Product Life Cycle

Each stage of development has its challenges but the 
rewards are success and ease in the role of manager.

Ronald B. Pickett 

Laboratory relocation requires expertise in managing the 
complexities associated with moving scientific instruments 
and samples.

Joseph Tehrani Ph.D., Kevin Ajoku & Ralph Dioguardi

Unlike offices, laboratories require infrastructure that is costly 
and not readily available in commercial real estate.

Mamie Harvey, AIA, LEED AP

What effect will product upgrades, version changes, and retire-
ment have on your lab’s operations? Are you prepared for it?

Joe Liscouski
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Dear Subscriber:

I am pleased to announce that on April 11th 2008, 
LabX (www.labx.com) acquired the print and digital 
publication of Lab Manager Magazine® (www.lab-
manager.com). Under the new ownership, Lab Man-
ager Magazine® will continue to deliver the high level 
of editorial that you have come to expect and enjoy. 

As Lab Professionals establish laboratories and build research programs, 
it is becoming more apparent that while they have the research skills, 
many do not receive training either formally or informally in the business 
side of operations. Lab Manager Magazine® can help provide a forum 
and a framework to help you hire and supervise staff, establish a labora-
tory, and plan a coherent research program, while keeping the goals of 
good science and scientific discovery at the forefront. 

The editorial goal of Lab Manager is to provide the insights on emerg-
ing technologies and strategies set by lab professionals with the goal of 
learning “How to Run Your Lab Like a Business.”

Every issue of Lab Manager Magazine® will concentrate on the 
following areas:

Leadership and Managing People: Find a wealth of ideas, includ-
ing insights from leading business thinkers and management experts to 
help you improve your leadership and management skills.
Science Technology and Operations: Stay current with emerging 
technologies that advance life science and analytical science research.
Lab Design and Furnishings: Follow the latest trends in laboratory 
design and furnishings in creating an environment that advances the orga-
nizational goals and meets the needs of the people working in your lab. 
Lab Safety: Hear from the Safety Guys on maintaining a safe labora-
tory environment—from chemicals to ergonomics, health and safety in 
the lab is a key priority. 
Computer Corner: Learn about the hardware and software that will 
help you manage data, equipment, and, ultimately, productivity.  
Business and Finance: Be business-wise when it comes to investment 
decisions for your lab. Looking at the lab as a business is changing the 
way laboratories are being run today.
Product Focus: Buy equipment and products with the information you 
need on features, improvements, and innovations.
How it Works: States a typical problem in a lab and how a product 
or service solves it with a focus is on improving laboratory performance, 
throughput, and/or results.  
Now What?: Offers quick takeaways on a laboratory topic in a ques-
tion and answer format on a topic relevant but not limited to laboratory 
equipment, processes, operations, and services. 

We look forward to being a valuable partner in making you and your lab 
successful. If you have questions or would like to contribute an article, 
please feel free to contact me at 203-227–1390 or 
mariod@labmanager.com. 

I hope you enjoy reading Lab Manager Magazine®.

Mario Di Ubaldi
Publisher and Editorial Director

www.phenomenex.com
www.phenomenex.com/info/LBLux
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A 2007 AAAS survey indicated that science postdocs and graduate students, the lab managers of tomorrow, 
get very little formal training in the management of people and lab budgets. In his blog, James Austin, 
editor of the AAAS sciencecareers.com website, discussed the poll results. More than 75% of the respon-

dents were postdocs and graduate students so the poll results are largely a snapshot of what is happening now. The 
blog title, “Lab Management: As Bad as We Suspected” gives more than a hint of his conclusions. He commented, 
“People still aren’t receiving formal lab management training in significant numbers. Training, such as it is, remains 
ad hoc.” Almost 87% of the respondents reported that they received no formal training in managing 
people although nearly half reported receiving informal training. 

Managing and Motivating Knowledge Workers
So how can managers overcome this lack of formal and informal training in staff man-
agement? Understanding what motivates your employees is critical to effective leader-
ship. “The secret to motivating every worker lies in tailoring your approach,” says 
Francie Dalton, founder and president of Dalton Alliances, Inc. (a business consult-
ing firm in Columbia, Maryland). She notes that a “one-size-fits-all” cookie-cutter 
approach to motivating staff members is ineffective. Managers need to customize 
their methods for each person they manage. 

Business One way to do this is to understand the primary personal values 
motivating each of your staff members. According to the American 
Chemical Society Workshop “Planning Your Job Search,” the pri-
mary personal values that motivate knowledge workers are:

1. Advancement (promotion and recognition for achievement)

2. Autonomy (being largely self-directed in one’s work)

3. Challenge (working on difficult problems)

4. Job security 

5. Work–personal life balance 

6. Altruism (contributing to the welfare of others)

For example, a 9/80 work schedule so people work nine hours on 
Monday through Thursday and eight hours on Fridays with alternate 
Fridays off can accommodate employees with a strong interest in 
balancing their personal and professional lives. This work schedule 
can also accommodate some lab personnel with a strong interest in 
autonomy who want to write technical papers, prepare conference 
presentations, or work in the lab on some of their own ideas without 
adversely affecting their job performance. 

Each individual’s primary motivator can 
change with personal life changes. For 
example, the importance of job security and 
work–personal life balance can greatly in-
crease when a scientist or technician marries 
or has his or her first child.

Effective leaders need to understand their 
employees well enough to know which of the 
six factors are their primary motivators and 
then find ways to satisfy these motivations 
in the workplace. This may mean placing 
individuals in different job assignments or 
finding ways to introduce job components satisfying their primary 
motivators into their current job assignment. 

Dalton notes that this sort of approach works best with your direct 
reports since one knows them best. How do you learn which are the 
primary motivators for each staff member? This requires taking an 
interest in each staff member as a person and engaging in frequent 
conversations that include more general or more personal topics 
than just how well a specific project is going. Periodic performance 
discussions provide an opportunity for managers to ask direct 
questions in order to learn what motivates staff members — for 
example, asking them what one factor about their job they would 
like to change, or what opportunities they would like to have in 
their current or next assignment. This may give you opportunities to 
restructure a person’s job assignment to make it more satisfying to 
that individual. Practicing this consistently with one’s staff members 
can greatly improve the morale of your work group. A high-morale 
work group is a more productive work group.

Managers should also use discussions with staff members and 
performance reviews to set job expectations and project goals for 

each individual and project team. Even challenging goals provide 
a sense of security, since staff members know what is expected of 
them. The more a manager can find overlap or synergies between an 
employee’s job goals and his or her personal goals, the happier and 
more motivated the employee will be. In addition, a clear explana-
tion of the connections between each individual’s work goals, goals 
for the work group as a whole, and the overall organization goals can 
improve staff morale. 

An understanding of each employee’s capabilities helps to structure a 
job that best takes advantage of these capabilities. Underutilizing an 
employee’s skills can lead to job dissatisfaction and low morale that 
may prompt the employee to find another job. Managers need to 
remember that each employee’s skill set will change with time as a re-
sult of job experience, courses taken, and other learning experiences. 

Dalton notes that one cause of low morale is the “one bad apple” 
syndrome — a cynical employee whose dissatisfaction colors the 
attitudes of co-workers. Dr. John Wanous, professor of management 
and human resources at Ohio State University, supervised a three-
year study indicating that the most important cause of employee 

cynicism was the perceived effectiveness of 
supervisors. Wanous said that most manag-
ers believed “a rotten core of employees with 
bad attitudes caused employee cynicism. But 
that’s not what we found. It wasn’t bad apples 
that caused problems at the company — the 
problem was that management spoiled the 
fruit.” Hourly employees were more likely 
to be cynical than were salaried employees. 
However, cynicism was more harmful to the 
job satisfaction and commitment of salaried 
employees. (At most companies, laboratory 
technicians are hourly employees while scien-
tists are salaried.)

Managers can prevent employee cynicism by establishing trust 
— being honest in their dealings with employees, for example, 
admitting when they don’t know the answers to difficult questions, 
such as “Will there be a layoff ?” In the case of bad apples, managers 
should not let the problem fester so that morale in their work group 
deteriorates. Instead, the bad apples should be transferred to a more 
congenial position (without being rewarded for their dissatisfaction) 
or have their employment terminated. Co-workers recognize bad 
apples for what they are and are often not upset when such people 
lose their jobs.

Managing a Budget
Another key area for managers is budgeting — both setting budgets 
and monitoring spending to ensure that budget limits are observed 
while the sums required to achieve laboratory goals are spent. 
Whether you manage a large lab, a small lab, or a department, you 
need to have a thorough understanding of your organization’s 
budgeting procedures and timetable. However, according to the 
2007 AAAS survey, nearly 92% of faculty members, postdocs, and 
graduate students received no formal training in the management of 
money; nearly 74% hadn’t even received informal training.

RESEARCH SKILLS ARE ONLY PART—ALBEIT A CRITICAL PART—OF WHAT LAB MANAGERS NEED TO SUCCEED.  
FORTUNATELY, SCIENTISTS ARE LEARNERS AND AS SUCH CAN PUT THIS SKILL TO WORK IN DEVELOPING 
MANAGEMENT TECHNIQUES AND TOOLS TO RUN THEIR LABS AS BUSINESSES.

RUNNING YOUR LAB LIKE A BUSINESS

People still aren’t 

receiving formal lab 

management training 

in significant numbers. 

Training, such as it is, 

remains ad hoc.
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The basics of tracking expenditures are fairly straightforward. 
For example, after the first three months of your fiscal year, your 
expenditures should equal about 25% of your budget. The rate of 
some spending may not be linear. For example, adjustments have to 
be made for such factors as the greater use of heating in the winter 
months. Due to the timing of the academic year, June is often the 
month in which the largest number of new employees join lab staffs. 
These nonlinear factors need to be taken into account.

The exception to this is the purchase of new instruments and major 
equipment. Some equipment must be purchased to replace instru-
ments that become nonfunctional. Savvy managers should be aware 
of instruments and equipment that are reaching the end of their 
useful lives and should put money in the budget for replacements 
even if purchase is delayed as long as the old units operate properly. 
Otherwise, the purchase of equipment early in the fiscal year is 
usually the best approach to avoid price increases. Often purchas-
ing at the end of a calendar year quarter can result in better deals, as 
salespeople are more willing to reduce prices or add accessories to 
their sales quotas.

Managers frequently get coaching and advice from their supervisors 
and predecessors on budgeting procedures and concerns. First-line 
managers in particular, because of their limited management experi-
ence, need to consult with their supervisors early in the budgeting 
process. A review of budget requirements with staff members can 
result in budget requests more suited to meet lab goals. Such discus-
sions also help establish an atmosphere of trust between managers 
and staff members. 

Managing Projects
R&D is “the number one lever” that will increase productivity and 
growth for many firms, according to Scott J. Edgett, CEO of Prod-
uct Development Institute (Ancaster, Ontario). So the management 
of science and technology is critical to company profitability and 
growth. This management has two aspects. The first is deciding what 
R&D and technical service work needs to be done. The second is 
managing the projects that are actually worked on.

According to Edgett, firms must develop a formal and systematic 
product development portfolio management process to:

Align projects with business strategy. •	

Contain high-value-to-the-business projects.•	

Ensure a balance of project types — longer-range, innova-•	
tive projects; late-stage commercialization projects; and 
customer service projects.

Do a good job of prioritizing projects.•	

Limit the number of projects to avoid product development •	
pipeline gridlock and accelerate new products to market.

Achieve a good balance between the number of projects and •	
available resources. 

Staff members play an important role by contributing project 
ideas following the submission procedures used by the company or 
department. Lab managers also need to be alert to new science and 
business developments that could impact the choice of projects to 
be pursued. 

Managers play a major role in prioritizing project proposals and 
thus determining which are actually pursued. This choice is based 
on both the project urgency and project impact on the company’s 
business. Urgency and impact are not necessarily consistent with 
one another. For example, a small customer may have a problem that 
needs to be solved immediately if the lab manager’s firm is to retain 
its business. Even if the amount of business is relatively small, it may 
be appropriate to solve this problem before working on another 
problem that will have a greater overall impact on the firm’s business. 

Of course, lab managers should not fall into the trap of constantly 
“fighting fires” at the expense of longer-range research that will have 
a greater financial impact. This relates back to the budget-setting 
process and ensuring that the work group has the resources to fight 
these fires without sacrificing the achievement of longer-range, 
higher-impact goals. 

How do managers decide which projects are the most important to 
pursue? Consultant Bradford Goldense, president of the Goldense 
Group, Inc. (Cambridge, Mass.), suggested that one way to measure 
overall R&D program effectiveness is the following equation:

ROII =  (Cumulative N-year Proft from New Products)              _____________________________________________
  (Cumulative N-year Expenditure on New Product Development)

wherein: ROII = return on innovation investment
  N = a given number of years after the investment is made

The numerator is sometimes referred to as “Profit Before Tax.” The 
above equation has no time value term. By using the net present 
value (NPV) for both the numerator and denominator, one can 
take time factors into account. NPV can be affected by inflation and 
other changes in the cost of raw materials, salaries, and sale price of 
the new product. NPV allows comparison of projects with different 
time frames and different investment requirements. 

Edgett offered another key metric, the new product development 
(NPD) success rate. This is defined as the fraction of NPD projects 
entering the commercial development stage that become commercial 
successes, meeting or exceeding financial objectives. The average suc-
cess rate for U.S. industry is 60.2%.

RUNNING YOUR LAB LIKE A BUSINESS
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Want to be at your best during your 
next business meeting? 
Visit www.labmanager.com/july and search 
“Business Meeting Basics” for tips on how you 
can participate constructively and help achieve 
meeting objectives.  

www.tuttnauer.com
www.tuttnauerusa.com
www.labmanager.com/articles.asp?ID=22
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For effective management of individual projects, the lab manager 
and project team leader need to:

Identify project objectives and keep them in mind while •	
executing the project.

Identify sponsors and stakeholders.•	

Recruit top management support.•	

Develop a careful plan.•	

Assemble the project team and needed resources.•	

Establish clear evaluation criteria.•	

Implement the plan.•	

Communicate effectively with team members, sponsors, and •	
stakeholders. 

Track progress, set project milestones, and meet completion •	
dates.

Know when to ask for help.•	

Maintaining Good Lab Practices
All this must be done while maintaining Good Laboratory Practice. 
GLP is the term used to refer to the use of a set of detailed stan-
dards mandating specific operating procedures in basic and applied 
research, data acquisition, and reporting. The context in which most 
people refer to GLP is the U.S. Food and Drug Administration rules 
set out in Section 21CFR58 of the Code of Federal Regulations for 
preclinical trials on animals prior to clinical research in humans. 

However, in a broader sense, GLP is the use of standardized testing 
and reporting procedures so that results obtained in one laboratory 
at different times may be compared to those obtained in other labo-
ratories. Many technical organizations have established standardized 
testing and reporting methods for various areas of R&D. The best 
known is ASTM International, formerly known as the American 
Society for Testing Materials. The Technical Association of the Pulp 
and Paper Industry, National Association of Corrosion Engineers, 
Society of Petroleum Engineers; and other organizations also have 
established standardized testing methods. 

While it is the responsibility of individual staff members to use stan-
dardized testing methods when appropriate, it is the responsibility 
of the laboratory manager to ensure that instructions on performing 
the testing methods are readily available and laboratory personnel 
are trained in the performance of standard test methods used in the 
course of their work. Lab managers are also responsible for ensuring 
that the testing equipment and reagents specified in the standard-
ized test methods are available in their labs.

Safety is also an essential part of GLP. It is good practice to require 
laboratory personnel to read the MSD sheets of each chemicals 
they use in the course of their work. Lab managers should require 
periodic or unscheduled lab inspections to check that all equipment 
is in good operating order and equipped with safety devices, such as 
temperature override switches. The lab personnel using this equip-
ment should be trained in its operation.
Industrial and government labs generally have good safety records 

based on personnel training, safety inspections, and maintenance of 
equipment. However, the frequency of academic research laboratory 
accidents is more than ten times that in industrial labs, according to 
James Kaufman, president and CEO of the Laboratory Safety Insti-
tute, a provider of safety training and other services to academia and 
industry. About 90% of lab accidents are caused by operator error, 
according to Michele Johnson of the University of Utah Environ-
mental Health and Safety Department. Operator error is the result 
of poor safety training, fatigue, inattention, or haste. Other com-
mon causes of lab accidents are improper use of equipment, use of 
the wrong equipment for the job, and poor equipment maintenance. 

Managing Science and Business
What makes a lab different from any other business? In many ways, 
such as managing employees, attending to money matters, and 
maintaining a quality program, there are few if any differences — 
which is why lab managers need to incorporate business practices 
and philosophies into their daily lab operations. Whether through 
formal training in a management program (there are some specifi-
cally geared to laboratory management), working with a mentor, or 
pursuing self-study or informal training, the application of sound 
business practices can only improve the way you run your lab. 

1. http://blogs.sciencemag.org/sciencecareers/2007/11/index.html

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

NOW
WHAT?

1: Where should the hood  
 be placed in the lab?

Whether adding one or 100 fume 
hoods to a laboratory, planning 
is critical. Each hood is affected 
by the room’s ventilation and 
traffic flow. When selecting a 
fume hood location, operator 
convenience, work flow, and 
exhaust duct locations should all 
be considered. It is both incon-
venient and dangerous to install 
a fume hood so that the operator 
is forced to work in the line of 
traffic movement. The presence 
of cross drafts will adversely af-
fect the performance of the fume 
hood so it is a good idea not to 
locate the fume hood near open 
doors and windows.

2: Do I need an explosion-  
 proof fume hood?

Don’t believe that any fume hood 
is truly explosion proof. As a 
common practice, manufacturers 
use that term to mean they have 
modified their standard hood to 
help eliminate the likelihood of 
explosions. Such modifications 
include eliminating electrical 
switches and moving outlets 
away from the fume hood cav-
ity. Other changes can include 
retrofitting the hood with an 
explosion-proof remote blower.

3: Do I need a specialty  
 hood?

You may want to consider a spe-
cialty hood type if you are using 
radioactive, explosive, extremely 
corrosive, or toxic materials in 
your lab processes. ADA hoods 
address the specific needs of 
wheelchair operators and walk-in 
hoods will accommodate large 
apparatus or complex set-ups.

4: What about a fume hood  
 alarm?

Hood alarms should be consid-
ered with any fume hood system. 
An alarm will notify the user 
immediately of a malfunction in 
the exhaust system. Alarms are 
required when medium to heavy 
use of solvents and acids are 
present and any use of chemicals 
that could produce a volatile 
condition.

5: Is a fire extinguisher 
 really necessary?

You may want to consider a fire 
extinguisher if you are operat-
ing your system with poten-
tially dangerous applications 
that could produce a fire in your 
hood cavity. Some manufacturers 
offer automatic fire extinguishers 
that mount inside or adjacent 
to the hood and discharge at 
predetermined temperature set 
points. Fume hoods that are 72” 
and wider require the use of two 
fire extinguishers for adequate 
protection.

6. Do I need a filter or  
 scrubber?

Depending on the hazard level 
associated with your laboratory 
operation, as well as the degree 
of pollution abatement required, 
treatment for your system’s efflu-
ents may be necessary. Types of 
treatment include charcoal, HEPA 
filters, and wet scrubbers.

7: What is an add air hood?

The add air hood is also known 
as an auxiliary air, make-up air, 
induced air, or balanced air. The 
add air hood was initially seen 
as a simple and dramatic way 
to conserve energy and reduce 
energy costs since the hood 
provides up to 70% of the hood 
exhaust requirements. With a 
bypass similar to the bypass 
hood, outside air is introduced 
through the add air plenum, thus 
minimizing the amount of condi-
tioned room air required. Caution 
should be used when considering 
this type of hood due to the 
balancing of the air coming in 
from the outside.

8: What is a low-flow  
 hood?

The low-flow hood operates with 
a simple constant volume opera-
tion offering “zero risk” energy 
savings that is not dependent 
on the operator. Clean room air 
flows into the operator breathing 
zone and eliminates potential 
hazards from fumes, vapors, 
and particles. The configuration 
increases net usable space versus 
gross space and decreases duct 
chase sizes, floor to floor clear-
ances, mechanical space, and 
roof loads.
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The purpose of a fume hood is to contain contaminants and prevent their escape into 
the laboratory. This is accomplished by drawing contaminates within the hood’s work 
area away from the user, so that inhalation and contact are minimized. Here are a few 
commonly asked questions about fume hood systems.
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X Can’t my maintenance department install my fume hood? 

What type of duct do I need?
For more questions and answers on fume hoods, go to www.labmanager.com/july.

www.labmanager.com/articles.asp?ID=26


4.  Being too judgmental and critical; setting impossible   
 standards. 
	 •	 Failure	to	understand	that	your	success	is	now		 	
  measured by the work that others do.
	 •	 Punishing	mistakes	so	harshly	that	they	are	not		 	
  reported or are swept under the carpet. 

5. “Doing the work.” 
	 •	 Spending	too	much	time	at	the	lab	bench	avoiding		 	
  making tough managerial decisions.
	 •	 Not	finding	satisfaction	in	the	delayed	success	that		 	
  comes from long-term initiatives.

Things to do:
 
1.  Observe successful managers. Benchmark one 
 successful manager in your organization.
	 •	 See	how	she	or	he	behaves	in	meetings,	with	staff		 	
  and customers.
	 •	 Ask	questions	about	why	he	or	she	does	certain		 	
  things. What is her or his strategy? 
	 •	 See	if	he	or	she	will	be	available	to	listen	to	your	ideas		
  and provide you with suggestions and recommendations.
 
2.  Score early successes, get some wins, and “harvest low-
 hanging fruit.” 
	 •	 Make	changes	the	staff	has	asked	for	repeatedly.
	 •	 Think	like	a	client.	What’s	irritating,	what’s	right?

3.  Be analytical; start to build a mental model of the 
 organization. 
	 •	 Move	away	from	responding	to	immediate	issues,	solving		
  problems, and resolving conflict to asking “why” 
  questions.
	 •	 Use	the	scientific	method	to	assess	and	implement	new		
  ideas/programs or services. 
	 •	 Look	for	causes	of	system	failures	rather	than	simply	
  solving problems.

4.  Begin to delegate. 
	 •	 Delegate	a	report,	a	simple	procedure,	or	attendance	at	a	
  meeting so staff understanding of the issues you face is  
  enhanced and you can concentrate on more important 
  issues.
	 •	 Begin	a	style	of	shared	responsibility.	
	 •	 Start	developing	staff	members	with	growth	opportunities.	
	 •	 Model	the	behaviors	you	want	to	see	in	your	staff.

5.  Learn to consider your motivation and monitor your 
 emotional reactions. 

 •	 Monitor	your	emotional	reactions	to	situations.	
	 •	 Identify,	accept,	and	remember	your	emotions.	

6.  Practice thinking about the future. 
	 •	 Build	a	model	of	how	you	want	the	department/lab	to	look		
  in three to five years. 

Key to career growth: Gain a good insight and understanding 
of the climate of the organization. Gain the trust of your staff 
through observations, discussions, and conversations with them. 

STAGE 2: EXCITEMENT and ENTHUSIASM
The enthusiastic manager’s story: “Being a manager has become 
a lot of fun. I know who I can trust and how far. My time is no 
longer filled with endless details and micromanaging. I come to 
work each morning with energy for dealing with problems I an-
ticipate. I sometimes wonder if I’m spending enough time look-
ing at long-range issues. I’ve got to improve things and I have to 
pace myself. My biggest problem is others can’t keep up.”

Things to watch for:

1.  Early stage burnout — it seems like you need to keep your  
  finger on everything.
	 •	 Solving	problems	is	addicting	and	gives	an	adrenalin	rush;		
  it can wear you down quickly. 
	 •	 Failure	to	monitor	stress	and	fatigue.	

2. Too much, too soon leading to overconfidence.  
	 •	 Consider	overconfidence.	
	 •	 Don’t	assume	you	have	all	of	the	right	answers.

3. Lack of focus, or spreading yourself too thin. 
	 •	 Trying	to	do	too	much.
	 •	 Not	concentrating	on	significant	projects.

4.  Seduction by power. 
	 •	 Misinterpreting	the	power	that	comes	with	authority.	
	 •	 Take	a	good	look	at	relationships	to	determine	if	it	is	you	
  or the position.

When I took my first management job as a 
supervisor, I thought, “What am I doing 
here? What made me think that I was 

qualified to do this job?” All of a sudden, I had moved 
from the lab bench to supervising other scientists. It 
was scary. This was not why I entered the field. My 
staff knew that I was technically competent but would 
I know how to interact with other managers? Would 
I stand up for what was right with our higher-level 
managers? Would I be able to support their views on im-
portant issues? Would I be fair? As for me, I wondered 
if the staff would do what I said. Would they compare 
me with the old supervisor — favorably? 

Managers go through predictable stages as they assume 
command. Often they are left to get results with little 
intervention or support from superiors. Managers tend 
to go through the following stages: 

•	 Fear	and	Hesitation
•	 Excitement,	Enthusiasm,	and	Experimentation
•	 Maturity	and	Leadership
•	 Wisdom	and	Mentoring

Each stage has its challenges, growth, and development 
implications. Managers do not proceed through these 
stages at the same rate, and few managers complete the 
trip! Furthermore, most managers do not move through 

these stages at a single job. There are knowledge, skill, 
and attitude elements to being successful and to growing 
and making the transition to the next stage.

STAGE 1: FEAR AND HESITATION
This stage happens to new managers, as well as experi-
enced managers moving to a new organization or a new 
position in their current organization.

Things to watch for:

1.  Paralysis and indecision. 
	 •	 Reluctance	to	start	doing	managerial	work.
	 •	 Letting	information-gathering	and	indecision	
  consume you. 

2.  Failure to trust staff. 
	 •	 Assuming	trust	comes	with	the	managerial	
  assignment. 
	 •	 Assuming	that	trust	is	easily	maintained	and	
  hard to lose.

3.  Reluctance to find a confidante and/or sounding  
  board.
	 •	 Assuming	that	since	you	were	given	the	job,	you		
  are expected to have all of the answers.
	 •	 Assuming	that	having	someone	to	discuss	issues		
  with is a sign of weakness.

LEADERSHIP & MANAGING PEOPLE 

EACH STAGE OF DEVELOPMENT HAS ITS CHALLENGES, 
BUT THE REWARDS ARE SUCCESS AND EASE IN THE ROLE OF MANAGER.

LEADERSHIP & MANAGING PEOPLE

WEB BOX

What are the six styles of leadership and 
which one do you use the most? 
Are you coercive, pacesetting? 
Go to www.labmanager.com/july to read more about 
styles of leading that can help you be more effective.

ManagementFour Stages of 
Part 1

The
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5.  Reliance on a few trusted members of your staff. 
	 •	 Relying	too	heavily	on	select	members	of	your	staff.	
	 •	 Missing	the	potential	of	others	to	demonstrate	their	ability.

6.  Letting skills get in the way of good management. 
	 •	 Not	placing	importance	on	interpersonal	areas	or	

  emotional intelligence. 
	•	 Failing	to	provide	good,	timely	feedback	and	performance		
  targets.

Things to do:

1. Spend your time wisely.
•	 Set	meaningful	priorities.	
•	 Balance	short-term	and	long-term	goals.
•	 Take	a	vacation,	exercise,	enjoy	your	hobbies,		
 and spend time with your family.

2. Spend time developing staff. 
•	 Coach	and	encourage	the	people	who	work		
 with you. 
•	 Let	the	dedicated,	motivated,	capable	
 members of your staff perform.

3. Set high standards and enforce them. 
•	 Set	reasonable	and	challenging	goals	for	
 your staff. 
•	 Expand	your	compassion	and	empathy	for		
 the patients and staff.

4. Gain visibility. 
•	 Try	subtle	self-effacing	approaches	like,		
 “Here’s something we are trying that I   
 thought you might be interested in…,” or  
 “How have you handled a situation 
 like this?”
•	 Begin	to	practice	self-promotion,	because		
 effectiveness depends on peers and seniors  
 knowing about your successes. 
•	 Be	authentic	and	genuine;	be	yourself !

Key to career growth: Develop a smooth operation 
that is ready for change and responds to challenges 
with ease.

Competencies that scientists bring to management 
include:

•	 Results	Orientation	
•	 Commitment	to	Learning	
•	 Sharing	Responsibility	
•	 Teamwork	
•	 Conceptual	Thinking	
•	 Holding	People	Accountable	
•	 Team	Leadership

These skills are extremely valuable for manag-
ers too. However, the shift from an experimental 
orientation to one that is staff centered requires 
a major reorientation in thinking, hard work, 
and constant attention. Perhaps one of the most 
challenging is the shift to a future focus, which is a 

LEADERSHIP & MANAGING PEOPLE

Introducing

PRECISE®
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ATMOSPHERE
GLOVE BOXES

Precisely what 
you want.
Need to work in a
better atmosphere?

Precise® Controlled Atmosphere 
Glove Boxes create low oxygen 
or moisture environments for 
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Learn more at www.labconco.com or 
call 800-821-5525.
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characteristic of leaders. Employee development, motivation and loyalty, and 
a vision for the future of the department are long-range projects that require 
a very different internal reward system — the internal rewards that used to 
come from completing a successful experiment.

LEARN to realize that you can make a much bigger contribution as a 
manager than as an individual contributing scientist! 

LEARN that the rewards for your work are delayed and are sometimes 
hard to isolate.

LEARN that recognition of your contribution will often be internal.

LEARN that your success will come from the contribution of others.

In the next issue, Part 2 of this article, we will describe the next two stages of 
manager development — Maturity and Leadership, and Wisdom and Men-
toring. You might try to write your own story in a couple of paragraphs. Here 
are some questions to guide you through the process:

•	How	do	you	feel	about	your	job	right	now?
•	What	gives	you	pleasure	and	fills	you	with	pride?
•	What	are	your	concerns	and	fears?
•	What	are	your	accomplishments	and	your	failures?
•	What	skills	and	projects	do	you	want	to	work	on?

If you want to have some fun with this concept, try answering these questions 
as you think your boss would answer them about you, then assess where he or 
she is in the development stages.

RESOURCES
•	 Levenson	D.,	et	al.	The	Seasons	of	a	Man’s	Life.	New	York:
 Ballantine; 1986.
•	 Goleman	D.,	Working	with	Emotional	Intelligence.	New	York:		
 Bantam Books; 1988. 
•	 Pickett	R.,	and	Kennedy	M.M.	Clin	Leadersh	Manag	Rev.		
 2004; 18 Understanding and Using Organizational Politics  
 Part 1 and 2, Mar-Apr.
•	 Pickett	R,	and	Kennedy	MM.	“Do	Your	Direct	Reports	Trust		
 You?” Clin Labor Manag Rev, 1998; 12: 35–36. 
•	 Pickett	R.,	Identifying	and	Selecting	the	Best	Managers,	Lab		
 Manager Magazine, 2007; 2(7): 13-16.
•	 Sheehy	G.	Passages:	Predictable	Crises	of	Adult	Life.	New		
 York: Bantam; 1976.

Ronald B. Pickett, an organizational effectiveness consultant, is 
based in Escondido, California. He has specialized in healthcare 
issues, including leadership and management development, team 
building and strategic planning, for the past 25 years.
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Not too many years ago, trading your old car for a 
new one meant driving to the dealer, swapping 
personal items from one vehicle to another, and 

driving way — all you left behind was the old car. Today you 
may have to leave behind that address book of GPS loca-
tions that you built up because the design of on-board GPS 
systems may not have a facility for transferring that personal 
data to a portable memory chip that could be inserted into 
the new system.1 Even if it did, the data formats may be 
incompatible unless automobile manufacturers agree on a 
standard.

The issue of data preservation and transfer between systems 
isn’t limited to cars, cell phones,2 and MP3 players,3 It also 
applies to the data systems you rely on to collect, analyze, 
and report instrument data. Any programmable micropro-
cessor controlled device (microplate readers, automated 
pipette systems, etc.) could also be subject to the same 
constraint. Access to lab data and processes stored in intel-
ligent devices will become a concern as systems are upgraded, 
changed, or mature as part of their life cycle. The matter is 
more pressing for computer controlled data acquisition/
analysis systems, since they are not single products, but lay-
ered products each with its own separate life cycle plan.

This article’s emphasis is on external vendor products. How-
ever, if you substitute project for product, the same concepts 
apply to systems developed in your facility. Planning for 
change should be part of the initial project design.

Product Life Cycles
Products go though several phases in their development (see 
Figure 1 for added detail):

Initial Concept:•	  a need is recognized, product require-
ments are written, design and project management 
documents are drafted and reviewed, and decisions are 
made to proceed.

Development and Testing:•	  the product goes through 
development, testing, quality assurance, and beta test-
ing, and is then certified for release.

Marketing:•	  during the development process, the 
product is marketed, leads are generated, sales are made, 
and the success of the product is evaluated along with 
competitive products. Depending on the success of the 
product in the marketplace, it may be dropped or fu-
ture development and enhancements could be planned.

Product/Technology Reaches a Level of Maturity:•	  at 
some point sales flatten due to a number of possible fac-
tors: lack of acceptance, strong competition, and newer 
technologies. If the product is viable, a new version 
will be created with added features and capabilities to 
make it more attractive and competitive. A decision 
may also be made to completely redesign the product if 
the underlying technology is dated or to take advantage 
of new options. The decision to terminate the product 
could be made if it is no longer marketable.

Due to the rapid changes in technology, product life cycle phases are 
occurring at an increasing pace. You may pass through several product 
life cycles and product changeovers during the useful life span of the 
data in your lab, which could be decades in biotech and pharmaceuti-
cal industries.
 
The possibilities of product termination or significant upgrades are a 
concern in technology management. Well-planned, well-designed sys-
tems can tolerate change; inadequate planning can put you up against 
a wall. The same issues can occur when an entirely new product or 
technology is introduced, replacing products already in service in your 
lab. 

Planning against a vendor’s product life cycle is a matter of balancing 
the benefits of new product technologies against the potential for 
painting yourself into a corner. The choices you or your predecessors 
make can limit your future options.

Instrument-Computer Data Systems and Data 
Base Management Systems
The intelligent systems offered today are not always single element 
products; they are a composite of a measurement device and a com-
puter system working together. Each element has its own, separate 
product life cycle (the operating system, OS for example, is inde-
pendent; the layered application product may have upgrade versions 
keyed to OS upgrades). As often happens, upgrades and new versions 

of computer operating systems can occur more frequently than with 
instruments and applications software.

This can result in your being faced with several situations and choices:

“If it ain’t broke, don’t fix it.” This is a reasonable point of view; •	
the system is operating properly and has been validated. Should 
you change it if an upgrade to an underlying component (operat-
ing system, device handler, etc.) becomes available? No, (in 
the author’s opinion) any significant change would require re-
validation of the system. Beyond the fact that operating system 
changes can create problems with systems, and impose additional 
hardware requirements (more memory, etc.) the instrument 
vendor’s software was designed and qualified for a specific ver-
sion of the OS. Unless they have tested and certified it for use, 
changes should be avoided. The instrument software vendor may 
have to release a new version of their software to work with the 
upgraded operating system. Note: the list of hardware and soft-
ware requirements are often listed as “minimum requirements” 
and the operating system version identification is followed by 
“or later”; unless the vendor has specifically certified the software 
for use with a later version of the OS, “or later” should be viewed 
with caution.

The IT group is going to require it for support purposes. This •	
can be a major policy issue. IT has to understand the magnitude 
of the potential problems and cost that this will generate, plus 
the potential for down-time in the labs operations. One method 
of handling the issue is to point to the vendor’s statements of 
requirements which will spell out the hardware and software 
environment expected and supported. Vendor support for the 
application is more critical to you than support for the OS. 

When the software is certified for use on a new version of the •	
operating system, you will then have to decide if the upgrade 
should be done. 

 -Does it provide any significant improvements or bug fixes 
that will benefit your lab? 

-How long will the vendor continue to support the older ver-
sion? If you choose to upgrade, the system should go through 
a re-certification to make sure it is operating properly before 
being put into service. This may mean running parallel sys-
tems. In addition, provision should be made for data backup 
and recovery — stuff happens.

Vendor-provided upgrades to their products create another set of 
issues. Their importance will vary depending on the experience of the 
vendor. Any system change is an opportunity for instability in a lab’s 
operations, and planning should be done to minimize any impact. 
That planning should include running the new system in parallel with 
existing equipment until you are certain everything is working proper-
ly and a changeover can be done successfully. Testing of systems doing 
data acquisition and analysis will have to be done outside normal busi-
ness hours to avoid compromising routine work. Aside from normal 
validation and qualification issues, the planning should include:
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WHAT EFFECT WILL PRODUCT UPGRADES, VERSION CHANGES, AND RETIREMENT 
HAVE ON YOUR LAB’S OPERATIONS? ARE YOU PREPARED FOR IT?
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Consideration for any programming changes made to the •	
systems (customization, tailoring, working with user-defined 
fields). How will they be transferred to the new system? Are they 
compatible with the new software or will a redesign be needed? 
Do you have people and documentation available to do the as-
sessment and re-implementation if needed?

How will any data stored on the system be treated? Will the new •	
system automatically incorporate it? Is there a backup facility? 
How will you verify the integrity of the data?

What support will the vendor provide? Will you need support •	
from your IT group?

Will the upgrade require additional hardware and software? The •	
upgrade may be released in conjunction with the release of a new 
version of the operating system.

Do you want to be among the first to do the upgrade? One point •	
to consider here is the level of support a vendor will give to old 
versions and for what period of time. There is a cost for support 
and a vendor will limit how much they can afford to provide.

Will lab personnel need additional training? If so, you may need •	
to run a parallel system for training.

Programmable Laboratory Hardware
Lab instrumentation and programmable equipment also go through 
product life cycles. They may not be as frequent as software systems, 
but they do occur in the form of firmware upgrades and new tech-
nologies. Products may also be retired due to market forces and the 
need to introduce new generations of equipment. Many of the same 
points noted above apply to these programmable devices.

The fact that they are programmable and may be controlled by an 
external computer adds another layer of complication to upgrades or 
replacements. Unless directed otherwise, programmers writing code to 
control a specific device will write software for that specific device and 
its characteristics (command set, etc.). Firmware upgrades may require 
some adjustment to that programming, but the real issue comes to the 
forefront when a device is replaced either due to retirement or to take 
advantage of newer technology: the device specific programming may 
not work. 

If you are using the same vendor and the devices are part of a product 
family, there can be compatible command sets and changes can be 
minor. New products from different vendors will require you to redo 

much or all of your programming (the overall logic of the program 
may work, but device-specific elements will change). This situation is 
similar to the early days of PC graphics programming when programs 
were written for specific graphics hardware. The solution is the same: 
generalize the program’s logic, and keep device-specific elements in 
“device handlers” or scripts so that new equipment can be easily inte-
grated with changes localized to the device handler/scripts.

Product Retirement
Products can be retired for a number of reasons: lack of market accep-
tance, inability to compete with newer products from other vendors, 
being superseded by a new generation of products from the same 
vendor, or the vendor was purchased by another company and they are 
cleaning out older, possibly duplicate product offerings. In any case, if 
a product you depend upon is being retired, you have issues, some of 
which may have been anticipated in the purchase agreement.

 Points that need to be asked are:

How long will the existing product be supported?•	

If it is a hardware product, where can I get spare parts? Order-•	
ing quantities of vendor-specific consumables and difficult-
to-replace parts is a good defensive measure. The vendor may 
be able to recommend third-party support for software and 
components.

If the product is critical to your lab’s operations, can you get •	
design and engineering data, software source code, etc. that will 
allow you to operate until a changeover can be made? It may take 
a long time — years in some cases — to research, purchase, make 
any needed adaptations, validate and qualify, train people, and 
then put replacement products into service.

If the product stores data, can you extract it and work with it •	
externally to the vendor’s product? This will require the vendor 
to disclose the file formats used for storage and the details of any 
proprietary algorithms used for analysis. This could be a difficult 
legal issue particularly if patents are involved. In addition, com-
parisons between the current and replacement products’ analysis 
results will have to be made to ensure continuity of operations 
and to build confidence in the replacement’s results. Protecting 
access to your lab data is essential.

If the product is widely used, a user group may exist. The group may be 
able to pool resources and mitigate the loss of the vendor’s support. In 
the long run, this is a stop-gap measure and may just buy time until a 
changeover can be made.

Unless a vendor is going out of business (which could be precipitated 
by sudden unexpected events), they should give reasonable notice of 
a product’s termination so that you have time to take action; if they 
are staying in business they will want to preserve your good will and 
potential for future business.

Not all product upgrades or retirements are planned or due to market 
forces. Sometimes things break. Disks crash and so do computers. 
Instruments fail and so do components on robots. If that happens and 
replacement parts aren’t available, the new system may be an upgraded 

replacement or something entirely new. In June, Microsoft is going to 
remove Windows XP4 from store shelves and new systems will ship 
with Vista. If the Windows XP computer with your critical applica-
tion crashes and is replaced with a machine running Vista, will your 
application work?

Planning Mitigates Stress
As noted earlier, products come and go and the rapid pace of technol-
ogy development is bringing new products to market that replace 
those you may have in your lab. Both the desire to take advantage 
of new technologies and the challenges of having to replace current 
products can be made easier by effective technology management. Not 
every potential issue can be avoided, but sound planning can minimize 
adverse impacts on your lab’s operations.

Avoid doing things that limit flexibility. Programming that is hard-
coded to a specific device should be replaced with methods that 
provide flexibility. This applies to instrument control and data base 
management systems. Extensive programming changes to a LIMS are 
a lock-in; replacing or upgrading that system is going to require rede-
velopment of that programming. Is it really key to the lab’s successful 
operation? If the answer is “yes” then protect yourself by obtaining 
source code access and having in-house people trained.

Develop policies and programming standards — lab or organization-
wide — that specify how programs should be developed and docu-
mented to make them easier to support and provide 
flexibility; not only do products change but people 
retire and their understanding walks out the door 
with them.

The laboratory’s data and its ability to work with it 
are a fundamental aspect of its operation. The ability 
to maintain that data in a workable and accessible 
format is central to meeting the lab’s responsibilities. 
Having data locked in a system on outdated hardware 
and software is a losing proposition; eventually that 
system will fail. Not only should the lab’s data be 
backed up, but it should be exported in a workable 
standardized format that preserves the lab’s and the 
company’s ability to use it, independent of vendor 
constraints. The ability to do this should be part of 
purchase agreements.

Identify critical technologies and products and then 
meet regularly with the vendors to understand their 
plans and how they can affect your lab. User-groups 
are excellent sources of information about products 
and companies; what is critical to you may also be to 
them, and getting involved with such groups can ex-
pand the resources available to you when needs arise. 
At the same time, be aware of competitive products 
in case replacement strategies are needed.
Finally, make sure your company’s IT group is aware 
of your plans and the constraints you operate under, 
particularly in regulated environments. IT’s corpo-

rate responsibilities require them to keep aware of changes in vendor 
plans and product directions, and that information can help you 
adjust your planning and anticipate changes.

Product Life Cycle Planning is just one necessary aspect of technology 
management. 

According to local Ford, Mazda, and GM dealerships1. 
Software packages are available to make the transfer, but there is 2. 
no cell-to-cell mechanism
You’ll need software to extract the music files and you may have 3. 
to reformat each file if you are changing MP3 player vendors
Windows XP and Windows Vista are trademarks of Microsoft  4. 
 Corporation

Joe Liscouski is VP of Delphinus Inc., Groton, MA (www.Delphinus-
LAE.com) and can be reached at j.liscouski@Delphinus-LAE.com 
or 978-448-2836. The material in this article is taken from a course 
titled “A Manager’s Guide to Laboratory Automation,” and is part of 
Delphinus’ work in Laboratory Automation Engineering.

Planning against a vendor’s product life 

cycle is a matter of balancing the ben-

efits of new product technologies against 

the potential for painting yourself into a 

corner. The choices you or your predeces-

sors make can limit your future options.

www.belusa.com
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Bioscience companies face an unusual challenge: lab 
space is expensive and most funding for start-up 
companies is earmarked for research and product 

development, not leasing, owning, or building space. 
 University Enterprise Laboratories (UEL) offers lab 
managers who are faced with expansion, new construction, 
or renovation of their facilities an efficient, cost-effective 
blueprint to follow. Based in Saint Paul, Minnesota, UEL is 
a nonprofit organization providing early-stage life science 
companies with laboratory space and related infrastructure. 
It was founded in 2001 by the University of Minnesota 
Foundation and the University of Minnesota, with support 
from the City of St. Paul and several Minnesota-based 
corporations. Leaders from these organizations recognized 
the exodus of good scientists and their potential products 
from Minnesota to other regions of the country. 
 As an incubator, UEL needed to ensure that leases 
were as affordable as possible in order to attract and retain 
start-up companies as tenants. Therefore, the UEL business 
model required built-in flexibility of lab space, along with 
strict adherence to a design and construction budget. Since 
no existing facilities in the Twin Cities fit this model, UEL 
leaders had to start from scratch. Working with Archi-
tectural Alliance, UEL clarified the programmatic needs 
of the facility, along with what type of building would be 
required to support tenants’ needs. The search for UEL’s 
home would take the better part of two years.
 Ultimately, project organizers discovered a vacant 
warehouse in a good location, but the 125,000-square-
foot building had little in common with the needs of 
a bioscience incubator. “The core of the building was 
there, but it needed a new infrastructure of services so the 
building could support laboratory research,” commented 
Tom DeAngelo, principal at Architectural Alliance.  
“Fortunately, with the warehouse-type setting, we had the 
opportunity to go right up to the roof with mechanical and 
electrical systems.”
 Another appealing aspect of the warehouse was its size. 
Although much larger than the UEL project’s originally 
planned footprint, the building offered space for biosci-
ence tenants to expand when needed. “If unique laboratory 
needs evolve for a tenant, we’ll be able to accommodate 

them without absorbing all of the construction costs up 
front,” said DeAngelo.

Balancing Flexibility and Commonality 
Before embarking on the renovation, UEL’s architects 
interviewed scientists to discover what features were critical 
to the project’s success. “We had to make some informed 
decisions about what each lab should include,” explained 
DeAngelo. “For example, we learned that all of the labs 
should have a chemical fume hood, hot and cold running 
water, deionized water, and compressed air systems. But 
since we didn’t know who the lease holders would be, we 
had to create flexibility so tenants could add specialty 
areas, allow for growth, or alter space as their R&D needs 
change.”
 Another issue critical to UEL’s success was that lab 
and office planning needed to reduce the environmental 
cost of tenant reconfiguration. The design team, therefore, 
assembled a materials palette that could be standardized 
throughout the building. For example, flooring materials 
included lab-grade sheet vinyl and carpet for offices, as well 
as a series of paint and plastic laminate colors that could 
be selected by the tenant. As lessees churned, there would 
be less need for ripping out and retrofitting lab equipment, 
furniture, fixtures, or utilities. 
 While the evolving design of UEL labs centered on 
adaptability to meet the requirements of disparate tenants, 
Architectural Alliance discovered there were overall factors 
that had to be common to all. One of the most important 
overarching design issues gleaned from interviewing sci-
entists came as somewhat of a surprise — access to natural 
daylight; not only for offices, but for labs as well. There’s 
a lot of competition for top scientists, and recruiting is a 
concern for start-ups, the scientists explained. The labs had 
to be aesthetically desirable as well as functional. 
 To solve this matter, a “bioscience garden” was created 
to bring in light and provide a central, collegial space for 
tenants to interact, and to showcase innovation produced 
by the start-up companies. Within the garden, the perim-
eter of which is swathed in skylights, are shared meeting 
rooms, café/vending amenities, administrative support 
services, and a conference center. Individual labs, ranging in 

Flexible Lab Design 
Achieving

on a Budget
UNLIKE OFFICES, LABORATORIES REQUIRE INFRASTRUCTURE THAT IS 
COSTLY AND NOT READILY AVAILABLE IN COMMERCIAL REAL ESTATE.

LAB DESIGN  & FURNISHINGS
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size from 750 to 1,050 square feet, surround the sky-lit garden. 
 Another aesthetic consideration, which became a critical component 
to the overall appeal of the building in the eyes of tenants, potential 
employees and visitors, was that the former warehouse and its site, set 
within the context of a large industrial park, offered no clues to the pres-
ence of the dynamic and exciting work going on within. The resulting 
design seeks to provide identity for UEL that is visible from the outside. 
A new, over-sized canopy and its downturned signage panel provide an 
inviting connection between the entrance to the building and the central 
bioscience garden.
 Much pre-design discussion between the scientists and architects also 
centered on the proximity of office space to the laboratories. Worksta-
tions are moving out of the lab, as scientists spend less time doing tradi-
tional bench-related research. Studies indicate that about 40 percent of a 
scientist’s time is now spent doing computer-related work such as analyz-
ing data, preparing reports, or engaging in email. However, scientists 
continue to value highly the immediacy of their office space to their labs, 
since lab activities are often concurrent with office activities. At UEL, 

offices ranging in size from single rooms 
to suites of up to 15,000 square feet are 
located adjacent to labs.

Energy Considerations
Laboratories traditionally consume 
large amounts of energy due to sig-
nificant exhaust requirements, and UEL 
would be no exception. The pre-design 
conversations with scientists revealed 
the necessity for complete air separation 
between labs. “We needed to ensure zero 
cross contamination among the different 
companies occupying the labs,” explained 
DeAngelo. “You want to feel confident 
that the people working next door to 
you are not going to unwittingly damage 

what you’re doing or cause health concerns.” 
 To stay within UEL’s business model of creating cost-effective facili-
ties for cash-strapped start-ups, the mechanical and electrical systems 
were designed for maximum efficiency. For example, the mechanical 
systems that were installed employ variable speed drives, allowing a 60 
percent reduction in required air supply and exhaust, and increased 
chiller efficiency during partial load operation. Data shows that UEL’s 
overall energy use — both electrical and natural gas — is approximately 
27 percent better than building codes require. 

Advice to Lab Managers
What lessons can lab managers take away from UEL’s design and con-
struction experience? First and foremost, before any designer even lays 
pencil to paper, define what flexibility means to the employees affected 
by a redesign or new construction. One factor that needs to be weighed 
carefully is how often your lab configuration may need to change based 
on project life cycles, new research to be undertaken, or future expansion 
plans.
 Lab managers also should clarify the types of change needed in any 
given physical space, and how agile those changes must be — oftentimes, 
the more flexibility required, the higher the construction costs. As a 
guide, here are three tiers of flexibility to consider:

First and foremost, 

before any designer 

even lays pencil to 

paper, define what 

flexibility means to 

the employees af-

fected by a redesign 

or new construction.
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The new BRAND 
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pipettes offer an 
array of performance 
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without tools
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•  Models from  
0.1µL to 10 mL
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5 On track to get 
you the most 
popular chemicals in
the fastest time!

GFS 
EXPRESS

Now you can rely on our most popu-
lar lab reagents being available on
ONE day's notice. Our Top 100 are
always in stock & will be shipped
from our plant within 24 hours.

• Check our website for the most 
up-to-date list.

• No extra rush charges

• Accurate lead times

• Reminders, emails confirm orders

• Live technical assistance

• On-line chat

• Fixed freight rates
It's all part of our customer-centric 
philosophy, to continually listen to
our customers and add products
and services you need.

www.gfschemicals.com 
or call 800-858-9682

Get on the
1. The building
Does your lab design project need to accommodate expansion or evolve 
within the same footprint? Answers to this question will drive the type 
of infrastructure, such as mechanical and electrical systems, that is 
brought in to the building as a whole. In the case of UEL, infrastructure 
was the single largest cost consideration in remodeling the warehouse, 
which, of course, necessitated particularly careful thought and planning.

2. The lab 
At the lab level, the issue becomes more about space management than 
building design, as a company’s projects scale either up or down. Often-
times, adaptable, modular workstations can be installed as an effective 
way to meet the majority of reconfiguration needed. For example, UEL’s 
base labs include simple casework around the perimeter of the space with 
cabinets below, a continuous work surface and open shelves above. The 
center of the space is saved for specialized equipment that can be added 
or changed, or lab casework can be added as a central work island.  

3. The individual 
Homing in on individual needs is vital for the well-being and morale of 
laboratory workers. For this, lab equipment manufacturers have made 
great strides in creating systems that function more like compartmental-
ized workstations so that employees themselves can adjust the height of 
a work surface, for example, to meet their ergonomic and productivity 
preferences. These new systems also can reduce maintenance costs by cut-
ting down on the amount of time the facilities department is called in to 
modify equipment or fixtures. 

Summary
Lab managers needing new space are encouraged to consider the reuse of 
currently empty buildings. Not only is redevelopment of a vacant space 
the ultimate example of recycling in a time when reducing waste is vital 
to our planet’s future, but leveraging an existing building can result in 
a better location, reduced time to occupancy, and significant structural 
cost savings over new construction.  
 Old warehouse or manufacturing buildings also offer a high volume 
of open space that provides a great degree of flexibility over the life of the 
building. What the building may lack in humanity and inspiration can 
often be addressed with simple design features that are dramatic and eye 
opening, and that convey all the vitality of new construction —without 
the hefty price tag.

Mamie Harvey, AIA, LEED AP, is a Principal at Minneapolis-based 
Architectural Alliance, www.archalliance.com. She earned a Masters in 
Architecture from the University of Minnesota.

www.gfschemicals.com
www.brandtech.com


goals for saving money, maintaining compliance, and accelerating 
the research, development, and manufacture of goods. 

How does one define Direct and Indirect Costs? 
Direct costs are usually those costs that are planned within a 
budget, resulting in purchase orders being generated and invoices 
being paid. These costs are easier to identify and track than indi-
rect costs. Indirect costs are typically hidden and not included in a 
budget, making them more difficult to measure and quantify, and 
often are not factored into the total cost of instrument and equip-
ment ownership. An example of a direct cost is the purchase of an 
instrument or equipment. However, if the purchase is not planned 
or hidden, due to the failure of another instrument or equipment, 
then it becomes an indirect cost. 
 Depending upon a company’s instrument and equipment main-
tenance strategy (preventive maintenance, corrective maintenance, 
training, upgrades and application support, regulatory and quality 
compliance, consumables, accessories, and supplies), these costs 
can fall into either direct or indirect cost categories. A proactive 
maintenance strategy has more of these costs fall into the direct 
cost category by utilizing a planned maintenance strategy leverag-
ing asset and service management, supplier management, support 
plans, and preventive maintenance programs. On the other hand, 
these costs can also fall into the indirect cost category when a 
reactive maintenance strategy is utilized. A reactive maintenance 
strategy is more reliant on corrective maintenance, which means 
you pay for services as the failure events occur or as the main-
tenance is needed. Due to the fact that these indirect costs are 
unplanned, many of the expenses that result can be fairly extensive 
but hidden to an organization due to the lack of visibility in the 
budget and the fact that operational costs are not as easily tracked. 
An instrument or equipment failure quickly becomes expensive to 
an operation due to the productivity loss, the cost of idle employee 
or system operators, the administrative labor cost to coordinate re-
pair services and contact suppliers, track field service reports, and 
the possible payment of overtime to make up for lost production, 
or as mentioned above, the possible purchase of a new instrument 
or equipment. 

The Three “P” Factors
As mentioned, there are three primary factors that need to be 
considered as part of TCO evaluation and management. Placing 
instrument and equipment life cycle costs into these three catego-
ries allows for a more strategic view and analysis of the costs. It is 
with this view that critical success factors can be identified and a 
plan can be implemented to reduce TCO. 

The Process Factor
Lack of good processes can have a major negative impact on the 
TCO in an organization. Often, the additional costs associated 
with poor or insufficient processes are extremely difficult to mea-
sure resulting in a total lack of visibility to how much potential 
money is being lost. Poor process management contributes to 
projects taking longer to complete or never being completed, in-
cremental resources being allocated to help support projects, work 
load being redistributed to other personnel, and re-prioritization 
of other initiatives and activities. On the other hand, though, 
good processes that are well executed enable organizations to more 
effectively utilize resources, leverage automation, and track key 
performance metrics and results for continuous process improve-
ment. This is the reason many companies have adopted LEAN, Six 
Sigma, and other practical process improvement initiatives. 
 The primary indirect costs associated with the process factor 
are related to management and administrative personnel. These 
people supply the labor required to develop, implement, main-
tain, measure, and continuously improve upon the organization’s 
processes. The secondary indirect costs are the infrastructure and 
system components that serve as the backbone of the organization 
to support these processes.
 As an organization, you should have a process for managing the 
life cycle of your instrument and equipment ownership (Table 1). 

TOTAL COST OF OWNERSHIP

In the competitive, highly regulated business climate that 
exists in the life science industry, companies are challenged 
to find creative ways to lower their costs without compro-
mising the goal of producing high-quality products, while 

maintaining regulatory and compliance standards required by 
the industry. Many companies are facing significant challenges 
to their profitability due to increasing regulatory pressures, 
price controls, rising quality expectations, and competition. 
Considering the pressures of drug patent exclusivity, stronger 
generic competition and rising R&D costs, it’s more important 
than ever to deliver a sustainable competitive advantage by 
investing in core business competencies and optimizing the 
management of non-core activities. One such non-core activ-
ity is the life-cycle management of capital assets required to 
support your business operations — from acquiring the asset, 
maximizing the operation, maintaining the performance, and 
determining when to properly dispose of it. 

So, what is Total Cost of Ownership (TCO)?
To manage and optimize the life-cycle cost of your assets, one 
must first understand the concept of total cost of ownership 
(TCO) and the factors that contribute to it.
 Total Cost of Ownership, or TCO, is a concept used to 
represent all of the costs, including direct and indirect costs, 
associated with owning capital assets required to support your 
business operations. For the purposes of this article, we are 
going to focus on laboratory assets — in particular, scientific in-
struments and equipment. TCO seeks to identify and quantify 
all of the people-, process-, and tools-related expenses needed 
to operate and maintain instruments and equipment for the 
laboratory, so that organizations can make more informed busi-
ness decisions on new purchases and disposition based upon 
financial and non-financial factors. 
 Three factors that contribute to TCO are the process factor, 
product (or asset) factor, and productivity factor (Figure 1). 
It is important to note the direct and indirect costs associated 
with these factors during each phase of the instrument and 
equipment life-cycle. Thinking in these TCO terms should 
help to provide a clearer understanding of all of the costs associ-
ated with acquiring, operating, maintaining and disposing of 
assets.  
 This TCO understanding is crucial for effective manage-
ment of costs, which includes optimization of assets. It is the 
first step in getting control of the asset management process to 
implement strategies to help further support the organization’s 

SAVE MONEY, INCREASE INSTRUMENT PERFOR-
MANCE, AND IMPROVE WORKFORCE PRODUCTIV-
ITY BY UNDERSTANDING THE COSTS ASSOCIATED 
WITH INSTRUMENT AND EQUIPMENT OWNERSHIP 
THROUGHOUT THE ENTIRE LIFE CYCLE.

Total Cost  
of Ownership

Table 1: Process Factor (Costs related to managing and administering instrument & equipment ownership processes)

Acquisition Operation

Maintenance Disposition

Needs Assessment Continuing Education

Planning & Budgeting Inventory / Information Management

Vendor Selection (RFP) Compliance

Financing Consumables Management

Implementation / Training Asset Tracking / Utilization

Strategic Sourcing Lab Management

Service Request Management Redeployment

Service Event (PM) Management Liquidation

Documentation Management Disposal

Data Management Waste Management

Retirement Management Donation

Engineering / IT / Facilities Facilities

Enterprise Asset & Service Management System Costs - Software, Hardware, Implementation and Support

Direct Costs Visible  
at the Surface

Process Factor

Productivity Factor

Typical In-House

Product Factor

Total Cost of Ownership: In-House Maintenance Model vs. 
Outsource Asset & Service Management Model

Indirect Costs Beneath the 
Surface

Typical Outsource
Three Factors and  
Direct Costs Made  
Visible at the Surface

Process Factor

Productivity Factor

Product Factor

Total Cost of Ownership: In-House Maintenance Model vs. 
Outsource Asset & Service Management Model
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 Do you know what the costs are? Do you have a process for 
determining when a new instrument or equipment needs to be 
purchased? Do you have the data to make the proper assessment 
on which model to buy from a particular manufacturer? Do you 
know when an existing instrument or equipment will be retired, so 
that you can plan for a new instrument in your budgeting process? 
Do you know how well the manufacturer has serviced your current 
instrumentation inventory? Do you know if the scientist or the 
end user will need to be trained on the technique or the applica-
tion? Do you have a coordinated process between strategic sourc-
ing, finance, lab management, and engineering, so that everyone 
knows that the inventory needs to be updated and the instrument 
needs to be tracked and serviced? Is there a centralized service 
request process or do individuals within the lab call the various 
manufacturers? Do you know if the preventive maintenance that 
was included in the service contract has been performed? Do you 
know what parts were replaced and if they came with a warranty? 
Do you know when your instruments and equipment will become 
obsolete and no longer supportable? Do you have a process for 
managing idle or surplus assets? Do you know how much it’s cost-
ing you to retain a storage warehouse?
 If the answer to some of the questions above is, “No,” then you 
have hidden costs which can be eliminated and various opportuni-
ties for streamlining and improving processes. In the productivity 
factor, you will learn about the importance of establishing key 
performance metrics, which can help drive continuous process 
improvements. 

Product (Asset) Factor
Unreliable instruments and equipment, as well as novice operators, 
can also have a negative impact on the TCO. If an instrument fails 
to perform as intended, the failure can be attributed to either the 
instrument or the operator. Depending upon the type of instru-
ment and the environment, a laboratory department may have a 
backup instrument which can be used when workload or tasks 
need to be shifted quickly. Unfortunately, the backup instrument 
could be from a different manufacturer or a have a different system 
configuration with which the operator might not be familiar. 
Alternatively, identifying and standardizing on the highest quality 
instruments and ensuring that operators are trained and compe-
tent to work with them can contribute greatly to an organization’s 
ability to innovate new products. 
 The primary direct costs associated with the product factor 
are the easiest to quantify because they are usually included in the 

budget (assuming some of the processes referenced above are in 
place). These are the initial costs or prices that an organization 
incurs to buy instruments and equipment, consumables, reagents, 
and various services. The secondary indirect costs are the costs of 
the individuals (scientists, researchers, technicians) responsible for 
utilizing the instruments and equipment in their daily research and 
development efforts. These individuals are essential components 
of a life sciences company and rely heavily on both the processes 
within an organization and the products (in this case, the instru-
ments) to be successful. 
 As an organization, you should know how much you are spend-
ing on your instruments and equipment throughout their life-cycle 
(Table 2). 

 Do you know if the operators have received the proper train-
ing? How many different suppliers (manufacturers and service 
providers) are you managing? Are you buying and standardizing 
on the best instruments available? Are you, subsequently, buying 
and standardizing on the supplies, consumables, and reagents? 
Are you leveraging your purchasing power and volume? Have you 
compared the ownership of an instrument from one manufacturer 
to another to know if you’re getting the best value for your money? 
Are your operators trained on how to use all of the instruments? 
Do you know if it’s going to cost more to service a particular 
instrument than if you were to purchase a new instrument? Should 
you purchase the upgrade or buy a new instrument? 
 If the answer to some of the questions above is, “No,” then you 
have hidden costs which can be eliminated by rationalizing your 
asset base and reducing the number of suppliers with whom you do 
business. These activities will not only maximize your purchasing 
power and increase your operator performance, but also reduce 
some of the management and administrative burden referenced in 
the processes above. 

Productivity Factor
The productivity factor is often overlooked because it is the most 
difficult to measure and quantify. However, it is also the most 
important factor of the three. The productivity factor is critical in 
determining how well you’re managing instruments and equip-
ment according to the previous two factors. This will provide a 
baseline from which to improve the efficiency and throughput of 
your administrative, scientific, and technical personnel, as well as 
the performance of your instruments and equipment. 
 To measure the productivity factor, an organization must de-
velop a scorecard with five (5) to six (6) internal key performance 
metrics that are in alignment with the organization’s goals and 
linked to individual performance objectives. A baseline should be 
established and benchmarked against industry standards. Bench-
marking can take place internally with a different site or division 
in your organization or externally through consultative organi-
zations. Regardless, the productivity factor is dependent upon 
effective benchmarking. This is because productivity is relative. 
It’s relative to how well you performed in the past, how productive 
you are today, and how you compare against other organizations, 
particularly the competition. Then, the organization must identify 
critical success factors to be put in place to achieve any specific 
performance metric objectives. 
 The primary indirect costs associated with the productivity 
factor are related to instrument and equipment performance, such 
as reliability, uptime, sample throughput, and utilization, as well 
as administrative personnel transactions, operator utilization, and 
service provider performance. The secondary indirect costs are 
software functionality requirements needed to capture the data 
and generate these key performance metrics and reports. 
 As an organization, you should know how well your instru-
ments and your people are performing from a productivity per-
spective (Table 3). 

Do you have key performance metrics for measuring the produc-
tivity of your personnel and the performance of your instruments 
and equipment? 
 Do you have internal business processes to measure the number 
of activities and transactions by employee? Do you know how 
many instruments or equipment of the same classification have 
been purchased from different manufacturers? Do you know the 
failure rate of your instruments by a specific manufacturer? Do 
you know how efficient your operators are? In a given month or 
year, do you know the utilization rate or sample throughput rate of 
certain instruments, so you can justify the purchase of an addition-
al instrument? Do you know how often assets are being utilized 
to make decisions on how much preventive maintenance (PM) 
should be rendered? Do you know how well your service providers 
are performing? Do you know what your PM completion rate is? 
Do you know if PMs are being delivered on time? Do you know 
how well your in-house engineers perform relative to your other 
service providers? Do you know how many idle or surplus assets 
are resident in the organization? Do you know if there are oppor-
tunities for redeploying some of those assets internally? 
 If the answer to some of the questions above is, “No,” then 
you have hidden costs which can be eliminated by identifying key 
performance metrics, establishing a baseline, and determining 
performance goals to be achieved by implementing certain critical 
success factors. These metrics will not only provide the organi-
zation with visibility to productivity, but will also provide the 
information needed to make more informed business decisions, 
which will have major positive impacts on the process and product 
factors. 

Summary
Organizations can save money, increase instrument performance, 
and improve workforce productivity by understanding the life-
cycle costs associated with instrument and equipment ownership 
and by implementing effective, proactive strategies and tactics to 
optimize the three factors. The three factors — process, product, 
and productivity — can be broken down into the four phases of 
the instrument and equipment life-cycle (acquisition, operation, 
maintenance, and disposition) and can be evaluated by analyzing 
the people, processes, and tools used to support the phases. Each 
factor and each business decision made in each one of the phases 
has an impact on the other factors. Companies who are successful 
in looking at TCO holistically will improve their profitability and 
sustain a competitive advantage over their competition. 

Dawn MacNeill is Manager of Services Marketing for Thermo 
Fisher Scientific; dawn.macneill@thermofisher.com; 
www.thermo.com/lifecyclenews. 

Table 2: Product Factor  (Costs related to owning instrument & equipment)

Acquisition Operation

Maintenance Disposition

Instrument Purchase Price Education / Training Costs

Financing Costs Accessories

Installation Costs Consumables  

Qualification Costs Upgrades / Software Costs

Chemicals / Reagents

Operator Costs

Cost of Repairs Cost of Disposal

Cost of Preventive Maintenance Storage Costs

Service Contract Costs Revenue from Sale / Auction

On-Demand (Pay-per-Use) Costs Write-Offs

Parts Costs Taxes

In-House Engineer Labor Costs

An example of a direct cost is the purchase of 

an instrument or piece of equipment. Howev-

er, if the purchase is not planned or hidden due 

to the failure of another instrument or piece of 

equipment, then it becomes an indirect cost. 

Table 3: Productivity Factor (Costs related to benchmarking and measuring key performance metrics)

Acquisition Operation

Maintenance Disposition

Cost per Purchase Order Operator Utilization

Cost per Invoices # of Samples per Instrument

# of Assets by Manufacturer # of Samples per Operator

# of Assets by Instrument Classification Asset Utilization

Training time

Mean Time Between Failure

Uptime / Downtime (Elapsed Time To Repair) # of Idle / Surplus Assets

Response Time # of Assets Redeployed

Mean Time To Repair # of Assets Sold

Same Day Fix Rate

PM Completion Rate

In-House Labor Utilization

Enterprise Asset & Service Management System Functionality - Capture Data and Generate Reports

TOTAL COST OF OWNERSHIPTOTAL COST OF OWNERSHIP
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A
s pharmaceutical and other science-
focused organizations restructure in this 
era of consolidation and outsourcing, 
the need to move research and testing 
equipment, samples, and even complete 

laboratories to new locations is an increasing trend as 
companies look to optimize utilization of their capital 
investment or shift production to geographies with lower 
costs of doing business. Laboratories, regardless of size or 
field, can minimize the financial, scientific, and regula-
tory compliance risks associated with relocation if they 
make the right moves along the way. 

One of the most important steps a laboratory can take is 
finding an experienced instrument and scientific sample 
relocation specialist. The use of a specialized relocation 
service provider can do much to streamline the transition 
process, ensure the safety of instruments and samples, 
maintain a laboratory’s compliance standing (where 
necessary), and provide the lab manager with real-time 
visibility throughout the process. 

Relocation requires deliberate, careful, and documented 
steps and entails many facets, all of which must be ad-
dressed in a manner that ensures maximum uptime at 
both ends of the process. Instrumentation needs to be 
inventoried and decisions made about what to move 
versus what to retire and how to best deploy instrumenta-
tion at another facility. Protocols must be followed for 
decommissioning and recommissioning. Significant care 
must be taken in preparation and transport of scientific 
instruments and valuable samples. 

Moving across international borders introduces additional 
complexity, including customs regulations and special-

ized shipping documentation. Challenges are ramped up 
another notch in heavily regulated industries that neces-
sitate compliance with Good Laboratory Practices (GLP) 
and Good Manufacturing Practices (GMP). 
 
Since a typical laboratory relocation can take four to six 
months of planning, such a project is best handled by out-
sourcing to laboratory service providers whose specialized 
expertise in scientific asset relocation can minimize the 
impact of moving on the laboratory’s scientific mission 
and productivity. 

Relocation specialists often assume end-to-end responsi-
bility for all aspects of the move, working closely with a 
laboratory’s internal resources and external providers. In 
this scenario, laboratory personnel can focus on research 
and testing while their relocation partner’s experts man-
age the many business and logistical needs specific to 
the move. No matter what the laboratory’s size or scope, 
deploying a laboratory relocation specialist can ease the 
burden and logistical challenges and minimize disruption 
to the laboratory’s primary mission.

Project Tracking and Scheduling
Deliberate, proven processes are key in any lab reloca-
tion, starting with research as fundamental as identifying 
in-house assets destined to be relocated. Corralling the 
multitude of details — including instruments, contacts, 
and samples as well as meetings and timelines — should 
be streamlined with the use of expert project management 
software. 

Management software ensures accountability for both 
processes and timelines by tracking key events and main-
taining inventory control. Items to include:

 
•	 Instrument	inventory
•	 Regular	strategy	meetings	
•	 Labeling/tagging	equipment
•	 GLP/GMP	document	creation	
•	 Equipment	relocation	timelines	(with		
 move and install dates)
•	 Chemical	move	provisions
•	 Sample	handling	and	transport	
•	 Post-calibration
•	 Repair
•	 Qualification
•	 Large	equipment	moves	

A relocation consultancy should explain the 
tools they employ to efficiently manage and 
schedule a relocation project as well as the 
processes employed that will verify accuracy 
when completing tasks such as a compre-
hensive inventory audit and asset labeling. 
The relocation partner should also ensure 
that the project management process can ac-
commodate the inevitable changes to tasks, 
relocation needs, and timing. The timeline 
and process should proactively address 
potential hurdles, such as the special needs 
of moving oversized equipment, and provide 
the lab manager with maximum visibility 
throughout the engagement. 

Once in the new location, project tracking 
should continue through reinstallation of all 
laboratory instruments and holistic testing 
prior to performing any qualifications or 
validations required post-move. 

Collaboration and Teamwork
As with any large and complex project, col-
laboration between your relocation partner 
and your internal team is a critical success 
factor. 

An effective model is to establish a corpo-
rate team including a project manager and 
representatives from facilities, engineering, 
quality assurance and compliance, along with 
scientists and the construction manager. The 
service provider should designate their on-
site project manager, scientists supporting 
the project, customer service engineers, and 
support staff. 

Your service provider should then struc-
ture lines of communication and timelines 
including the client and any subcontractors 
handling the physical move, chemical waste 
management, and other specialized logistical 
support. 

Joint meetings are crucial to the success of 
any relocation project; and your relocation 
partner should ensure these forums occur 

MOVING LABORATORY
EQUIPMENT

 

LABORATORY RELOCATION REQUIRES EXPERTISE IN MANAGING THE COMPLEXITIES ASSOCIATED 
WITH MOVING SCIENTIFIC INSTRUMENTS AND SAMPLES. THIS ARTICLE DISCUSSES SOME KEY 
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on a regular basis. Success often requires that teams need to meet 
weekly or biweekly, particularly in the latter stages of relocation 
engagement, in order to avoid miscommunication and maximize 
efficiency. 

Multi-vendor Qualification and Validation 
Knowledge of regulatory compliance is crucial in any move 
involving regulated laboratories. Whether an instrument is moved 
down the hall or across the country, its regulatory status must be 
safeguarded. As your partner, your relocation specialist should 
demonstrate knowledge of compliance requirements and have 
the technical expertise and resources to handle analytical instru-
ment validation/qualification across a range of technologies and 
manufacturers.

For laboratories in heavily regulated environments, a relocation 
service provider’s demonstrated regulatory compliance experience 

and expertise should be critical selection criteria. Se-
lecting a firm with proven multi-vendor compliance 
capabilities can provide essential insights regarding 
overarching regulatory compliance issues and implica-
tions associated with laboratory relocation, and help 
protect the lab from undue risk during the move 
process. 

Significant financial and operational efficiencies 
are gained when the relocation service provider can 
also perform qualifications/validations on a variety 
of instruments from various manufacturers while 
maintaining the integrity of the document audit trail 
during the entire relocation process — an approach 
that ensures maintaining GXP status. 

Cross-manufacturer expertise also enables the service 
provider to manage all equipment manufacturer 
protocols and create consistent reporting templates 
to harmonize documentation while streamlining 
control, the auditing of each instrument, and review 
of instrument-specific histories throughout the relo-
cation process. In some instances, the service provider 
can even develop custom qualification protocols. 

Whether it is regulatory knowledge, scientific instru-
ment expertise, or operational efficiency, depth of 
knowledge comes into play most critically when the 
unexpected happens. That’s when the utilization of 
a specialized laboratory relocation provider with 
experience in mitigating the myriad of issues that can 
arise during the relocation process proves itself as one 
of the smartest investments today’s well-informed lab 
manager can make.   

Summary 
Moving analytical instrumentation is an innately 
complex process that requires careful planning and 
execution to ensure that scientific instrumentation, 
laboratory equipment, and precious samples arrive 

at their destination safely, and that the new laboratory meets all 
compliance requirements and is able to become productive as 
quickly as possible. 

With management of the entire relocation process by a specialized 
laboratory relocation partner with dual expertise in scientific asset 
relocation and multi-vendor instrument services, both scientists 
and laboratory managers can focus on scientific and business goals 
with minimal risk and downtime. 

Joseph Tehrani, Ph.D., is Global Business Leader of Multiven-
dor Validation & Laboratory Relocation; Kevin Ajoku is Senior 
Manager of Territory Marketing & Business Development; and 
Ralph Dioguardi is Business Manager for Laboratory Relocation 
for PerkinElmer’s OneSource Laboratory Services, which includes 
laboratory relocation. www.perkinelmer.com/onesource. 
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STARTING WITH SAFETY
Before you buy a fume hood, it’s important to know what fume hoods are and 
what they aren’t. Fume hoods are a primary means of safety from hazardous 
fumes and vapors. Fume hoods aren’t storage cabinets. 

Peter Burke of Flow Sciences concurs. “Use a fume hood as a workstation and 
not as a storage area. Operators should be trained on the proper use of the fume 
hood or vented enclosure and encouraged to use it properly.”

NUAIRE
NuAire’s FumeGard NU162/164 
Fume Hoods provide quality person-
nel protection, meeting both SEFA 
and ASHRAE Standards. NuAire’s 
Fume Hoods, when used with proper 
laboratory techniques are an ef-
fective laboratory aid in reducing 
the potential for exposure of gases, 
fumes, vapors, and/or particulates 
generated as a result of work-in-
progress operations. Designed for 
the corrosive, semi-conductor, or 
metal-free laboratory, NuAire offers 
solutions to meet the needs of profes-
sionals in chemical engineering, 
electrical engineering, environmental 
toxic analysis, toxicology, analytical 
chemistry, and trace metal analysis 
fields.
www.nuaire.com

LABCONCO
Protector XStream Laboratory Hoods 
from Labconco overcome airflow’s 
tendencies for turbulence. The inno-
vative and aerodynamic designs of 
the sash handle, air foil, upper dilu-
tion air supply, and rear downflow 
baffle work in concert to produce 
horizontal airflow patterns that sig-
nificantly reduce concentrations of 
chemical contaminants throughout 
the work area, particularly near the 
face of the hood, operator breathing 
zone, and at the work surface. Be-
cause containment is enhanced, the 
Protector XStream Hood can operate 
at a broad range of face velocities: 
from 60 to 100 fpm. When operat-
ed at OSHA-approved 60 fpm face 
velocity, the energy savings realized 
provide economic payback.   
www.labconco.com

FLOW SCIENCES 
Flow Sciences’ Top Mount Balance 
Enclosure with Bag-in/Bag-out 
Filtration provides maximum contain-
ment with minimal energy and air 
requirements, operating effectively 
with significantly less air than fume 
hoods. They are engineered to 
provide a safe, stable working envi-
ronment in laboratory settings. The 
deep base accommodates larger 
micro and analytical balances and 
the gentle, non-turbulent airflow 
limits balance fluctuation and loss 
of materials. Internal plenums and 
mounted aerodynamic airfoils 
around the face opening ensure a 
smooth, horizontal airflow pattern 
across the work surface. In the “Filter 
First” design, the fan is positioned to 
remain contaminant-free even when 
working with potent powders.
www.flowsciences.com

ERLAB  
The GreenFumeHood from Erlab is 
user and environmentally friendly. It 
is designed to allow laboratories to 
cut energy costs by 96% and operat-
ing costs by 70% while maintaining 
a face velocity of 100 fpm to ensure 
operator safety. GreenFumeHood 
features Neutrodine® filtration tech-
nology. It also enables labs to simul-
taneously perform multidisciplinary 
tasks involving acids, solvents, 
liquids, or powders and can handle 
99.9% of chemicals traditionally 
used in laboratories today. Green-
FumeHood also features a remote 
communication software to provide 
management capabilities for a 
network of up to 250 fume hoods.
www.erlab.com 

A fume hood is just one part of a whole system that includes a base cabinet (for benchtop hoods), a work surface, ductwork, 
and exhaust blower. When purchasing a fume hood, Trinda Wheeler, Product Specialist at Labconco, suggests that “the first 
thing you need to know is what size fume hood you need. The questions to ask yourself include: How much space do I have? 
Am I putting the fume hood on an existing countertop? If so, how deep is it? It’s important to know that all work done inside a 
fume hood needs to be at least six inches behind the sash and that there needs to be some clearance underneath any equip-
ment in the fume hood.” 

Compatibility also comes into play when looking at a fume hood purchase. This includes knowing the types of chemicals 
you’ll be working with. “Do your homework,” recommends Terry Thompson of NuAire. “Find out if you need personnel protec-
tion only or product protection also. If you are working with perchloric acid, you will need an exhaust wash-down feature. If 
you are working with delicate instruments or powders, you may need a constant volume air movement hood, versus a variable 
air volume hood.”

Burke narrows the initial considerations in a fume hood purchase to four main areas, “space, function, location, and air sup-
ply.” Since there are many different styles of fume hoods available, knowing these parameters will allow you to get the most 
out of your hood.
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X Go to www.labmanager.com/july for more advice and information from these experts on: 

• Matching the fume hood type to the work being done
• Developments and advances in fume hood technology
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TAKING MEASUREMENT TECHNOLOGY 
TO NEW LOWS
From millimeters to sub-nanometers, accurately measuring particle size is essen-
tial in determining the usefulness and performance characteristics of a material. 

There are advantages and disadvantages to every particle sizing technique. 
There is also a wide variety of instruments to choose from. In the Guide to 
Choosing a Particle Sizer by Bruce B. Weiner, Ph.D., common pitfalls in selecting 
a particle sizer include “trying to satisfy several different requirements with one 
instrument” and “misunderstanding the best use for different techniques.”

MICROMERITICS
Micromeritics Elzone® II 5390 par-
ticle size analyzer determines the 
size, number, concentration, and 
mass of a wide variety of organic 
and inorganic materials. The electri-
cal sensing zone method is capable 
of accurately sizing samples of 
varying optical properties, densi-
ties, colors, and shapes. The Elzone 
determines particle size in a range 
suitable for a wide variety of in-
dustrial, biological, and geological 
specimens down to 0.4 micrometer. 
Extensive statistical analysis features 
are included. In addition, optional 
Confirm™ 21 CFR Part 11 software 
assists with compliance to FDA 
regulations. 
www.micromeritics.com

CILAS PARTICLE SIZE
The Cilas line of high-resolution laser 
particle size analyzers are designed 
with multiple lasers for the highest 
accuracy and precision. A fully au-
tomated dispersion unit ensures re-
producible results for even the most 
challenging samples. A new high-
resolution imaging system allows for 
the analysis of particle shape down 
to 1 micron. The patented dispersion 
technology integrates wet and dry 
dispersion modes, eliminating the 
need for hardware changes. Cilas 
provides a wide range of analyzers, 
from entry level to research grade 
models. The analyzers are fully ISO 
13320 and USP 429 compliant.  
www.particle-size.com

MALVERN INSTRUMENTS
The Morphologi G3 high sensitivity 
particle characterization system from 
Malvern Instruments investigates 
batch-to-batch variation in a powder 
feed or product. From the database 
of size and shape measurements 
generated by the Morphologi G3, 
the data comparison tool rapidly 
identifies the parameters responsible 
for batch-to-batch variation. The 
Morphologi G3 measures particle 
size and shape parameters for tens 
of thousands of particles in a sample 
in just minutes, generating significant 
quantities of information. The new 
comparison tool allows selected sets 
of data to be compared on the basis 
of any recorded variable. 
www.malvern.com

FRITSCH
With a measurement range from 
10 nm to 2000 µm, the FRITSCH 
Laser Particle Sizer ANALYSETTE 22 
NanoTec offers entry into the nano 
range. This is achieved through the 
use of a second laser beam that is 
directed at the sample from behind, 
allowing for detection of the back-
scattering light. The patented capa-
bility to move the measurement cell 
within the beam path of the optical 
system results in a high number of 
effective detection channels, which 
leads to a correspondingly high 
number of particle size classes and 
high resolution. The ANALYSETTE 
22 also analyzes particle size dis-
tribution and the particle shape in a 
single measurement.
www.fritsch.de

PRODUCT FOCUS:  PARTICLE SIZING

Since there are many variables to consider, what should you know before purchasing a particle sizer? Patrick Lennox of Micromer-
itics Instrument Corp. notes that, “The particle sizing instrument selected for use in a specific application must be suitable for use 
with the material to be measured and for the environment in which the instrument is to be operated. It also must provide data to 
meet the specific needs of the application.” 

Knowing the expected size range of your samples can also help decide on the right instrument. Richard Nameth, Product Man-
ager for Cilas Particle Size, doesn’t feel that lab managers need to go it alone. “If you are unsure as to the size of your samples 
you should work with your vendor and have some samples analyzed by their applications lab.” After that, Nameth feels the next 
question is which dispersion mode would work best. “Most systems can be configured with a dry dispersion, wet dispersion, or an 
integrated system with both wet and dry dispersion modes. Some samples will run better in a wet dispersion while some samples 
are water soluble and are best run in a dry dispersion mode. When considering the purchase of an analyzer with both wet and 
dry dispersion modes one should look closely at how easy it is to switch between the different modes.” 

Once you have a particle sizer, how can you get the most out of it? Lenox answers, “Since different techniques are likely to pro-
duce different results, the operator needs to understand how the instrument responds to various types of materials and to different 
shapes.  It is also important to be able to recognize erroneous data in the raw data set and understand how the error will propa-
gate through the reduced data.”
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visit www.labmanager.com/july and read, “Interpretation of Particle Size 
Reported by Different Analytical Techniques”.
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Water Technologies

Looking for innovative
lab water solutions?

Siemens offers the most advanced lab water purification systems with unique features to ensure
continual purity and overall system efficiency. Whether you’re looking for a central, pretreatment,
point-of-use, or clinical analyzer feed water system, we can provide the most innovative water
system solution for your laboratory.

Call 800.875.7873 x 5000 for a free 28 page pure water application guide for the laboratory.
www.siemens.com/labwater_solutions

 

More Productivity
Run more assays in less time with the new AquaMax® series of washers and dispensers 
from MDS Analytical Technologies. With a unique modular design, the AquaMax systems 
can be easily configured to meet your current biochemical and cell-based application 
requirements, providing affordable upgrade options when your lab requirements change. 
The AquaMax 96-, 384-, and 1536-well heads are interchangeable and extend the 
capabilities of your washer and dispenser within a single instrument platform. 

More Flexibility

Configurable for 96-, 384-, and 1536-well microplate formats 

Up to 4 fluid inlets for buffers and solutions allow multiple users without bottle changing

 Integrated stacker option for up to 50 microplates

More Reliability

Precise aspiration and dispense control allow fast microplate processing

Comprehensive, single-button, OneTouch cleaning, prime, and rinse utilities

Stores up to 99 user-defined programs

Upgrade your liquid handling tools to increase your productivity. Call us for an on-site 
demonstration or visit www.moleculardevices.com/liquid for more information.

The flexible 96/384-well AquaMax 4000 washer (top) 
and integrated 96/384/1536-well AquaMax DW4 washer/
dispenser (bottom).

tel. +1-800-635-5577   |   www.moleculardevices.com 

now part of MDS Analytical Technologies
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PURE WATER EVERY TIME
THERMO FISHER SCIENTIFIC
The Thermo Scientific Barnstead 
High Purity Lab Water Systems 
feature purification technologies, 
integrated within ergonomic, user-
friendly designs. The Barnstead 
NANOpure® water system offers 
reliable, ultrapure water with easy 
operation and maintenance and 
low operating cost. The application-
specific models utilize cartridge 
packs tailored for specific feed water 
types and end uses. They provide 
for the most sensitive requirements, 
including IC, ICP/MS, HPLC, GC/
MS, HPLC, and TOC determinations. 
These systems produce water that 
consistently achieves 18.2 megohm-
cm resistivity and TOC values of 
< 1 ppb. The high-capacity cartridge 
packs, filters, and UV lamps save up 
to 50% in annual operating costs. 
www.thermofisher.com

AQUA SOLUTIONS
Aqua Solutions Laboratory Water 
Purification Systems provide gov-
ernment, institutional, and com-
mercial customers with systems that 
conveniently, economically, and 
reliably deliver the highest-purity 
reagent-grade water for laboratory 
applications. Analytical, biological, 
and ultralow TOC systems are easily 
installed and maintained by the end 
user. The systems feature continuous 
recirculation to maintain purity; can 
be bench, shelf, or wall mounted; 
and have a two-year warranty. RODI 
systems include built-in RO pretreat-
ment and run on ordinary tap water. 
The product line also includes Type 
II DI Systems and Reverse Osmosis 
Pretreatment Systems.   
www.aqua-sol.com 

LABCONCO
Labconco’s WaterPro® PS Polishing 
Stations, compact point-of-use water 
purification systems, deliver up to 
1.8 liters/minute of Type I water. 
User may program to dispense water 
from 1 to 99 minutes, after which 
the dispenser automatically shuts off. 
The unpigmented bowls have no im-
purities, maintaining low TOC levels. 
The bowls accommodate combina-
tions of deionization, carbon, and 
organic adsorption filter cartridges 
based on application requirements. 
Systems for general chemistry, ana-
lytical instruments, and life science 
are offered. Each model includes 
a built-in water quality alarm that 
flashes actual water-quality in meg- 
ohm-cm to alert the user when water 
quality falls below a set point. 
www.labconco.com

SIEMENS
The PURELAB Ultra® Water Purifica-
tion system offered by Siemens 
Water Technologies is an intelligent 
ultrapure water purification system 
intended for your most demanding 
applications. PureSure contains a 
multistage monitoring system that 
ensures guaranteed 18 megohm-cm-
purity water consistently. It enables 
an advance warning of cartridge 
exhaustion and change-out so your 
test results are not compromised. 
PureSure also provides a two-stage 
purification system for maximum 
removal efficiency so that impurities 
don’t contaminate research water. In 
addition, the multistage purification 
design reduces annual running costs 
by 50%. 
www.siemens.com/purelab

PRODUCT FOCUS: WATER PURIFICATION AND FILTRATION

Because impurities can be a critical factor in many research experiments, water 
purity ranks high in importance. Impurities and contaminants, which include 
particulates, dissolved inorganics, dissolved organics, microorganisms, DNA, 
RNASE, and pyrogens, can adversely affect results. Applications such as HPLC 
require ultrapure water completely free of any impurities so that the results are 
the same in every situation.

When choosing a water purification system, the method must be matched with the application. According to About Pure Wa-
ter and Water Purity Standards from APS Water Services, “You need to consider your application, the quantity of the water 
you need for your application, and the existing condition of your feed water. If you are performing HPLC, atomic absorption, 
mass spectrometry, or gas chromatographic analyses, you will probably need a system that uses activated carbon, organic 
absorption, and deionization technologies. If you need bacteria-free water, then microporous filtration or ultrafiltration are 
better methods.”  

Hand in hand with the proper method is the consistency of the pure water. Julie Mulligan with Siemens notes, “All water 
purification systems may produce 18.2 megohm water, but not all have features that ensure high-quality water is produced 
consistently.” That consistency can be the link to the quality and purity of the product water  — without it your sensitive test 
results could be compromised. 

Mulligan suggests that when purchasing a system, you should “look for water systems with features such as multistage moni-
toring with internal quality sensors that can alert users when change-out is necessary.” In addition, “Regular maintenance on 
a lab water system is the best way to prolong the life of your water system investment as well as ensure your system always 
runs at its peak performance.”  

www.siemens.com/
www.siemens.com/labwater_solutions
www.moleculardevices.com
www.moleculardevices.com
www.thermofisher.com
www.aqua-sol.com
www.labconco.com
www.siemens.com/purelab
www.thermofisher.com
www.aqua-sol.com
www.labconco.com
www.siemens.com/purelab
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Our chemistry education begins very early in life. Most of 
us were taught the consequences of mixing incompatible 
chemicals even before we could read. Recall those cartoons 
from your childhood where a mad scientist is mixing a con-
coction of chemicals while talking to himself and laughing 
malevolently. This scene usually ends with an explosion 
that leaves the laboratory in shambles and the mad scientist 
covered with black blast streaks, funny hair, and a surprised 
look. What happened? Incompatible chemicals were mixed 
of course! Unfortunately, the cartoon depiction is not too 
far off from real world “accidents”; parts or the whole lab is 
often left in shambles, but more importantly, in real life the 
injuries that do occur don’t go away in the next scene as in 
the cartoon world. 
 As we say over and over again, chemical safety begins 
with a good working knowledge of the chemicals you use 
and their hazardous properties. When incompatible ma-
terials contact each other the result can lead to explosion, 
the evolution of toxic or flammable gas, or both. As there 
are many, many references on the internet and in hard copy 
that provide good information on the compatibility of 
individual chemicals and chemical classes,2-6 we thought we 
would instead focus on some of the issues, situations, and 
consequences of materials coming into contact with one 
another. 

Hazardous Waste Incidents
By far the most frequent “explosion” call we have respond-
ed to has been the result of the mixing of incompatible 
wastes. Some of these happen very quickly and can make 
a mess when things boil over. Hopefully, this happened 
in the hood, is contained, and no one is splashed. Some 
reactions occur more slowly — these are the ones that 
go boom in the night (or the day) after minutes or hours 
of reaction. I’m sure some of you have gone to add some 
waste to a closed container and heard a hiss when the 
cap is unscrewed. Something in that container reacted to 
built-up pressure; if allowed to go on long enough and with 

sufficient reactants present, the container could explode. In 
our experience, this is often from using a waste container 
that was previously used to hold a different class of chemi-
cal than the waste being added. Some residual material 
remained in the original container and reacted with the 
added waste. Typically, an organic material and strong acid 
or oxidizer mixed together producing large quantities of 
gas. We have also seen cases where rapid polymerization 
occurred from a reactant and catalyst coming into contact 
to produce lots of heat, rapid expansion of volume, and 
similar end results. Toxic gases (hydrogen cyanide, chlo-
rine, etc.) may also be produced as a result of these type 
reactions. Chemical containers should be triple rinsed and 
dried before being used for waste accumulation if of any 
other class of material than the original one it contained. 
Containers should be prominently labeled and care should 
be taken not to inadvertently mix incompatible wastes. 
Some of the cases involve pouring waste into the wrong 
container, either through poor labeling, carelessness, or 
sometimes just pure laziness. (We have one waste bottle 
already, why do we need another, besides it’s such a pain to 
write what I added on that pesky label, I’ll just slip some in, 
who’s to know?)

Container Storage
The other big issue is with proximate storage of incompat-
ible chemicals that could have bad consequences if mixed. 
This is of particular concern in earthquake-prone areas but 
is important in every area. A shelf collapse, small fire, or 
waste explosion as mentioned above can cause breakage 
of many containers with catastrophic results. There are 
two frequently encountered storage practices that present 
problems and cause safety professionals angst. 
 Largely Uncontrolled Storage: This ranges from random 
storage, storage to meet convenience, or the anarchist 
method in laboratories where everyone manages their own 
chemicals however they choose. There are few restrictions 
regarding where chemicals are stored and, as a result, the 

LAB SAFETY  

CHEMICAL SAFETY BEGINS WITH A GOOD WORKING KNOWLEDGE OF THE CHEMICALS 
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possibility of adverse reaction is almost limitless. You might find ac-
ids with bases, oxidizers with organics, organic acids with inorganic 
acids and oxidizers, water reactives near water sources, and two-part 
kit systems with the reactants next to one another. 
 Alphabetical Storage: Though convenient, this common chemi-
cal storage practice still can result in highly incompatible materials 
in close proximity. This is especially a concern in an emergency situa-
tion such as a fire or natural disaster. 
 The best approach is to sort each chemical according to its gen-
eral reaction class and eparate them accordingly. The proper sorting 
does take specific knowledge and consideration. Perchloric acid, for 
example, should not be stored with sulfuric acid. Both are called 
acids, so what’s the problem? Perchloric acid is a strong oxidizer and 
becomes unstable and can explode when concentrated. Sulfuric acid 
is a very effective dehydrating agent. It removes the water from other 
solutions and can, when mixed with perchloric acid, sufficiently con-
centrate it to become unstable and, if contaminated with an organic, 
explode. Know your materials!

How Close is Too Close?
So how close is too close when storing incompatible chemicals? This 
is a judgment call depending upon the materials and quantities pres-
ent. We prefer to look for physical separation by a barrier of some 
sort that would prevent mixing. This might be cabinets devoted 
to certain reactive chemical classes (e.g., inorganic acids beneath 
the hood, organic liquids in the flammable cabinet). The storage 
area itself should be compatible with the materials stored (e.g., you 
shouldn’t store strong oxidizers directly on wooden shelving because 
of their ability to react with the wood). Secondary containment tubs 
help provide flexibility and can limit the spread of chemicals should 
a container break or leak. One should not store incompatible mate-
rials one over the other on shelving in the lab even if containment 
tubs are used. Depending on the materials and quantities present, 
effective separation of incompatible chemicals could require many 
separate spaces. 
 Once again we have barely scratched the surface. There are many 
excellent references available to assist with chemical compatibility 
issues and decisions. In all likelihood storage requirements are also 
referenced in institutional policy or governmental regulations. The 
next time you take a spin around the lab look at your chemical stor-
age with a fresh eye; hopefully you will like what you see, and if you 
don’t, you’ll be glad you did!

THESE TWO REAL LIFE SCENARIOS DEPICT HOW THINGS 
CAN GO WRONG VERY WHEN INCOMPATIBLE WASTE 
CHEMICALS COME INTO CONTACT.

Exploding Glass
A graduate student sitting at a lab computer was surprised by a chemi-
cal waste bottle that burst and sprayed nitric acid and shards of glass 
all over the lab. 
 Approximately 2L of nitric acid waste had been accumulated in 
a chemical waste bottle which originally contained methanol. Over 
the course of 12–16 hours, it is likely that some residual methanol re-

www.retsch-us.com
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acted with the nitric acid waste and created enough carbon dioxide to 
overpressurize the container. Two other waste containers in the hood 
were severely damaged and several others were cracked or leaking. 
 Fortunately, the laboratory worker was not injured.1

Nitric Acid and Ethanol 
Don’t Mix
The dealloying operation was finished and the nitric acid was poured 
off into the nitric acid hazardous waste container. The nitric acid 
hazardous waste container was a 4L amber bottle. According to the 
researcher, the waste container was about half full. The researcher 
then used about 20 mL of ethanol to rinse the slide. This rinsate was 
also added to the nitric acid hazardous waste container and the lid 
replaced. It was quickly realized that this was not the correct haz-
ardous waste container for ethanol. It is estimated that the container 
exploded within thirty seconds of mixing the wastes.1
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EasyChem 
Discrete Analyzer

Problem: 
RNA samples are notoriously difficult to 
work with given their highly labile nature 
and tendency to degrade even under care-
fully controlled RNase-free conditions 
and maintenance in cold environments. 
Exposure to slightly elevated temperatures 
for even short time periods can compromise 
RNA integrity and detrimentally affect 
downstream assays and results. In addition, 
storing and transporting RNA samples 
under cold conditions can be very expensive, 
expending not only significant portions of 
laboratory budgets, but energy, as well. 

Solution: 
RNAstable from Biomatrica, Inc., di-
rectly preserves and stabilizes purified RNA 
samples at room temperature for up to six 
months and has demonstrated an equivalent 
of three and a half years of stability under 
accelerated aging conditions. RNAstable 
technology was developed based on the 
natural principles of anhydrobiosis (“life 
without water”), a biological mechanism 
employed by some multicellular organisms 
that enables their survival while dry for 
more than100 years. Anhydrobiotic organ-
isms such as tardigrades and brine shrimp 
can protect their DNA, RNA, proteins, 
membranes, and cellular systems for survival 
and can be revived by simple rehydration.

The molecular principles of anhydro-
biosis have been transferred to a synthetic 
chemistry-based stabilization technology. 
RNAstable works by forming a thermo-
stable barrier, essentially “shrink-wrapping” 
and stabilizing fragile RNA molecules at 
ambient temperatures and providing protec-
tion against degradation. RNAstable is 
supplied as a dried matrix on the bottom of 
1.5 ml microcentrifuge tubes or individual 
wells of multiwell plates. Each tube or well 
contains enough RNAstable to protect up 
to 100 µg of purified total RNA. 

By applying liquid RNA samples into the 
tube or well, the dried RNAstable matrix is 
rehydrated and mixes with the RNA. The 
thermo-stable protective barrier is formed 
during the drying process and samples are 
protected from degradation during storage 
at room temperature in relative humidity 
conditions of <50%, a condition that can be 
achieved by maintaining dried samples in 
a moisture-barrier container or desiccating 
chamber.

Sample recovery simply requires rehydra-
tion. Since the rehydration volume can 

range from 10 to 100 µl, storage of RNA in 
RNAstable provides an efficient method for 
sample concentration, eliminating the need 
for salt precipitations and sample loss due to 
multiple wash steps.

RNA samples recovered following storage in 
RNAstable can be used directly in down-
stream applications, such as quantitative 
RT-PCR, bioanalyzer, microarray analysis, 
end-point PCR, electrophoresis, cDNA 
synthesis, and reverse transcription, without 
inhibition or interference.

RNAstable is also effective in protecting 
samples at elevated temperatures of 50°C for 
up to six months. These accelerated aging 
conditions are equivalent to three and a half 
years of storage at room temperature. RNA 
samples preserved at 50°C using RNAstable 
are comparable to freezer-stored control 
samples, while the unprotected sample was 
completely degraded.

RNAstable provides confidence to scientists 
working with RNA samples, while also 
reducing costs typically associated with stor-
ing and transporting RNA using traditional 
methods. The unique storage medium 
allows for long-term stabilization of RNA 
samples at ambient temperatures. Sample re-
covery is achieved through a single rehydra-
tion step, resulting in RNA that is ready for 
immediate use without the need for further 
purification. Dried RNA samples can be 
stored with minimal effort on the bench top 
and can be shipped at room temperature, re-
ducing reliance on costly freezer units. The 
integrity of RNA stabilized in RNAstable is 
protected against fluctuating and inconsis-
tent temperatures commonly experienced 
during shipment. Sample stability is secured 
even during exposure to elevated tempera-
tures for long time periods. 
 For more information contact Biomat-
rica at 866-379-6879 or go to
 www.biomatrica.com.

Protecting RNA Samples at Room Temperature
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The EasyChem Discrete 
Analyzer is a flexible in-
strument, able to perform 
several different tests all 

on the same sample, with-
out operator intervention.

ity is increased, enabling technicians to 
perform other tasks.

The EasyChem automated discrete 
analyzers can best be described as ro-
botic systems that perform manual and 
automated chemistries on a micro scale. 
The EasyChem employs a computer-con-
trolled needle connected to a highpreci-
sion micro syringe for transferring and 
dispensing precise amounts of sample 
and reagent. After being preheated in a 
coil positioned in the body of the needle 
arm, sample and reagents are inserted 
into a reaction cuvette that is temperature 

Problem:
The way laboratories operate and perform 
analyses is changing. The market is de-
manding that laboratories become more 
efficient and reduce overall operating 
costs. At the same time, less-skilled per-
sonnel are more affordable or more avail-
able to perform these functions. Liability 
associated with operating a laboratory 
and producing quality defensible data has 
increased. Turnover remains high in posi-
tions that perform the most labor-inten-
sive functions. Nowhere is this truer than 
in the Wet Chemistry department, where 
many laboratories are still using manual 
techniques or outdated technology such 
as segmented flow analysis (SFA) and flow 
injection analysis (FIA). Several problems 
exist with these technologies: lengthy 
start-up and shutdown times, carryover, 
hydraulic noise, clogging valves, etc. SFA 
and FIA analyzers require much more 
attention and better-skilled personnel to 
operate. Changing from one method to 
another can also be very labor intensive. 
True unattended operation is not possible.

Solution: 
The EasyChem automated discrete 
analyzer meets the demands of the chang-
ing marketplace without compromising 
performance. EasyChem is a flexible 
instrument, able to perform several differ-
ent tests all on the same sample, without 
operator intervention. EasyChem requires 
no specific experience to operate, and can 
be learned by anyone in a matter of min-
utes. Operation consists of simply loading 
the sample tray and reagents, selecting 
the tests to be performed, and clicking 
start. It’s that simple. Virtually no time is 
required for start-up or shutdown. Labor 
costs are greatly reduced and productiv-

controlled up to 50°C. A proper wash 
cycle between movements ensures there 
is no carryover from the previous sample 
or reagent. Upon completion of incuba-
tion, depending on the type of discrete 
analyzer, the reacted sample is then drawn 
into a flow cell or read directly through 
the reaction cuvette at the desired wave-
length.

Costs associated with operating and 
maintaining a discrete analyzer compared 
with a flow analyzer are greatly reduced. 
EasyChem has virtually no consum-
ables and requires a minimal amount of 
maintenance, which can be performed 
by the technician. Maintenance consists 
of replacing a small piece of waste tubing 
once a week, lubricating a few parts each 
month, and changing the system’s tubing 
every six months to a year. EasyChem 
comes with a customized version of 
TimeKeeper America® Continuous 
Maintenance Monitoring software. This 
software package alerts technicians when 
maintenance needs to be preformed and 
then logs its completion, demonstrating 
NELAP compliance. The system uses 
micro quantities, on average 3-500µl/ 
test, minimizing reagent consumption. 
Waste generation is dramatically reduced, 
saving laboratories money and reducing 
potential liability. 

EasyChem does all the work. No longer 
is there any variation in results based on 
who the operator is or what kind of day 
they may be having. EasyChem performs 
up to 180 tests per hour of true unattend-
ed operation, with the highest possible 
data quality, regardless who “clicks” start. 
For more information on the EasyChem 
discrete analyzer, visit 
www.easychem.com.

Wet Chemistry Made Easy
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My lesson to you is this: come up with an offbeat 
title like this, give it to the editor of a periodical in 
jest, and the next thing you know, you’ll be writing 
an article to match. Still, the title is true. Informat-
ics permeate the modern lab. This article will give 
some background as to what informatics are and 
what they can do for us, as well as focus on why 
they’re important to us.

What Are Informatics?
“Informatics” is the act of doing something useful 
with your data, and typically this means that you 
do so with a computer. Statistics are usually consid-
ered a component as well. For example, when we 
talk about “bioinformatics” we mean that we take 
biological data and process it in some meaningful 
way. We usually do so by applying one software 
product or another to it, and these software prod-
ucts often apply statistical analyses.
 
What Are Laboratory Informatics (LI)?
We use the term laboratory informatics (LI) as an 
umbrella meant to encompass whatever informat-
ics software we have in a particular laboratory. 
That could include the bioinformatics and chem-
informatics software, as well as a variety of other 
databases and software packages in one particular 
laboratory. We sometimes include software such as 
an electronic laboratory notebook (ELN) or a labo-
ratory information management system (LIMS).
 At the same time, we often speak of LIMS and 
ELN as separate from LI, since their main function 
is to gather data. So, are items such as LIMS and 
ELN part of LI or not?
 
Consider What We Need to Do with Data
Before I answer that question, let’s consider two 
basic stages that most projects deal with:
1. Gather the data.
2. Use the data. That is to say, turn it into informa-
tion — something useful. That means that is the 
general order in which we address our data issues 
because, obviously, it must be collected before it 
can be used.
 Then, the LIMS and/or ELN system are the 
gatherers of data, rather than the systems that 
turn it into information. When we implement these 
systems, we spend almost all our time focusing on 
just that — on how to gather the data. We focus 
on mapping the laboratory process and getting all 
the data stored someplace. It’s not uncommon that 
projects don’t focus at all on being able to truly 
use that data.

 This is where the definitions blur, though. For 
example, although a typical commercial LIMS is 
basically a tool to manage the samples and test-
ing, it almost always comes with some functionality 
or add-on tool to do some amount of LI-type work. 
Does this make a LIMS an LI system? The answer 
will depend on whom you talk to.
 Here is something to think about: you can’t 
implement a gathering system, such as a LIMS or 
ELN, put your entire focus into the step of gather-
ing data, and expect that it will suddenly morph 
into an LI system because that’s clearly not what 
you’ve built.
 
This is the Part Where LI Becomes Important
Let’s suppose you’re at step #1 — merely gather-
ing the data, possibly into a LIMS. At that point, 
your laboratory processes might have been 
mapped in a way that makes using the LIMS a 
practical way of collecting your data, and the 
overall user experience has been recreated in such 
a way that lab personnel are more productive and 
everything flows better than with your old system, 
whether paper or electronic. This is an important 
achievement but it’s not enough.
 I haven’t been to a laboratory yet that doesn’t 
use some of that LIMS data for other purposes. 
Some companies do extensive metrics on turn-
around times for samples and testing. Others com-
pare the results of various product formulations. 
Still others do long-term tracking of the quality of 
manufacturing of their products. There are many, 
many applications for which companies plan to use 
these numbers. Now we’ve moved into the area of 
LI.
 Let’s go back to the two steps for data: gather-
ing and using. In order to truly create a system 
where you can use the data, rather than thinking 
of them in the order they’re performed, switch 
them and you’ll now have the order in which you 
should plan for them. Consider that you’d think, 
first, about what data you’ll need to use later, and 
then think about what you’ll gather and how you’ll 
gather it. Most projects do at least a little of this 
type of analysis before trying to gather their data 
— and extremely successful projects do quite a lot 
of it.
 
Now That Our World Has Been Turned Upside 
Down
This is a bit of a “which came first, the chicken or 
the egg” situation. It’s true that it’s difficult to see 
how all this works out without actually trying it — 

computer
corner

Informatics Are Really, Really, Really Important
Think first about what 

data you’ll need to 
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successful projects do 
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Marketplace 
that it’s difficult to figure out how to use data without 
having it gathered. And so, there’s always some 
amount of iteration that takes place to determine 
what will be gathered and how it will be gathered 
and stored.
 Notice that it’s not just important to decide what 
data to gather but also how to store it. It’s the issue 
of storing it properly that usually prevents us from 
applying LI to it to make it useful. Actually, most 
companies understand what’s important to save; and 
their problems seldom arise from missing some data. 
The problem is usually that it’s stored in a manner 
that makes it difficult or impossible to do this without 
manual intervention.
 
Creating an LI Strategy
You can imagine that there is data coming from many 
places and going many places, using a variety of 
systems that must be integrated or, at the least, ad-
dressed in some manner. Considering what I just said 
in the previous section about the difficulty of turning 
data into information, more planning and data map-
ping will take place than you might initially expect. 
The reasons you might be caught unaware are:
•	 Separate	systems	frequently	duplicate	data.
•	 Separate	systems	usually	lack	data	that	would	al-
low you to link their data together.
This is why some companies create strategies and 
plans around LI. And, as a side note, it’s also why 
companies are still working out the problems of data 
ownership between systems such as LIMS, ELN, chro-
matography, and ERP systems.
 Considering that there’s probably no single sys-
tem that will gather all of your laboratory data and 
process it into useful information, part of this effort 
is merely coming up with a way to tie it all together. 
From a high level, there must be some definition of 
what you’re trying to accomplish and some basic 
goals. It’s also useful to keep in mind that there will 
be points in the process where there are conflicts 
between making operations smooth, keeping data 
integrity, and being able to keep the data in a format 
that’s ideal from which to build information. You will 
be making compromises in order to make it all work.
 As with most things, LI becomes really, really, really 
important to those that can’t get at their data in a 
practical manner in order to turn it into useful infor-
mation.

Gloria Metrick is the Owner of GeoMetrick Enterpris-
es, which helps companies understand and manage 
their laboratory data. She has worked with LIMS for 
over twenty years in a variety of industries, products, 
and activities. As an expert, she speaks and writes 
on topics relevant to the LIMS industry. Gloria can 
be contacted at GeoMetrick Enterprises, 40 Hillcrest 
Road, Burlington, MA 01803-2420; 781-365-0180; 
Gloria@GeoMetrick.com; www.GeoMetrick.com.
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Tuttnauer Sterilizers Feature Allen-Bradley Controls
The Tuttnauer line of laboratory sterilizers, ranging 
in size and application, are now offered with Allen-
Bradley control systems.  User-friendly, featuring a 
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PARTING POINTS 
Quick takeaways from this issue of Lab Manager.
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Running Your Lab Like a Business, p. 10
Understanding what motivates people will go a long way in helping you better manage your staff. The primary personal 
values that motivate knowledge workers are:

Advancement (promotion and recognition for achievement)1. 

Autonomy (being largely self-directed in one’s work)2. 

Challenge (working on difficult problems)3. 

Job Security 4. 

Work–Personal life balance 5. 

Altruism (contributing to the welfare of others)6. 

When Things Go Boom in the Lab, p.40
So how close is too close when storing incompatible chemicals?

Use your best judgment depending upon the materials and quantities present. •	

Create or look for a physical separation by a barrier of some sort that would prevent mixing. •	

The storage area itself should be compatible with the materials stored.  •	

Secondary containment tubs help provide flexibility and have the ability to limit spread of chemicals •	
should a container break or leak. 

One should not store incompatible materials one over the other on shelving in the lab even if containment •	
tubs are used. 

Total Cost of Ownership,  p.28
There are three primary factors that need to be considered as part of TCO evaluation and management. Placing instru-
ment and equipment life-cycle costs into these three categories allows for a more strategic view and analysis of the costs. 
The Three “P” Factors are:

Process Factor: costs related to managing and administering instrument and equipment ownership processes.•	

Product Factor: costs related to owning instrument and equipment.•	

Productivity Factor: costs related to benchmarking and measuring key performance metrics.•	

Achieving Flexible Lab Design on a Budget, p.24
Here are three tiers of flexibility to consider:

The building: Does your lab design project need to accommodate expansion or evolve within the same footprint? 1. 

The lab: At the lab level, the issue becomes more about space management rather than building design, as a 2. 
company’s projects scale either up or down. 

The individual: Honing in on individual needs is vital for the well being and morale of laboratory workers. 3. 

Technology Management: Product Life Cycle, p.20
Products come and go. The desire to take advantage of new technologies and the challenges of having to replace cur-
rent products can be made easier by effective technology management. 

Avoid doing things that limit flexibility. •	

Develop policies and programming standards that specify how programs should be developed and documented.•	

Maintain the lab’s data in a workable and accessible format. •	

Identify critical technologies and products and then meet regularly with the vendors to understand their plans and •	
how they can affect your lab. 

Find user-groups that can provide information about products and companies.•	

Be aware of competitive products in case replacement strategies are needed.•	

Make sure your company’s IT group is aware of your plans and the constraints you operate under, particularly in •	
regulated environments.

Phone: (860) 449-0730
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Tosoh Immunoassay Analyzers Provide Speed and Efficiency

TIME IS OF THE ESSENCE

Tosoh analyzers deliver

correct results quickly. 

Full-featured and space efficient,

Tosoh Automated Immunoassay

Analyzers (AIA®) carry an industry-

wide reputation for accuracy and

reliability.  With steadfast dedication

to customer service and technical

support, Tosoh has maintained a loyal 

customer base throughout the world. 

TOSOH BIOSCIENCE, INC.

IMMUNOASSAY ANALYZERS

REAGENT TECHNOLOGY

AIA®-360
 First Result ~ 20 Minutes
 36 Tests Per Hour

AIA®-PACK Unit Dose Test Cup

AIA®-600 II
 First Result ~ 18 Minutes
 60 Tests Per Hour

AIA®-1800
 First Result ~ 18 Minutes
 180 Tests Per Hour

All Tosoh AIA® systems utilize the same Unit Dose Test Cup Reagents.
Results are consistent and interchangeable between systems.
Dry Reagent format ensures calibration stability of 60 to 90 days for most assays.

Come see us at AACC Booth #2403 for a free product demo and gift.

www.tosohbioscience.us
www.tosohbioscience.us

