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Pamela Ahlberg
Editor-in-Chief

“Every lab has that one shelf  or drawer filled with ‘maybe one day 
we’ll need this again’ items. Holding onto things the lab is not us-
ing wastes space and the materials themselves, which are not being 
fully utilized,” says Allison Paradise in this month’s cover story. If  
you’re like one of  the many millions who have fallen under the 
spell of  Japan’s organizational high priestess, Marie Kondo, you 
will be very familiar with this message.*

Reducing waste and building a culture of  sustainability in your 
lab is based on similar KonMari principles. “Waste is purchasing 
things that are not necessary, holding onto things that are not be-
ing used, and squandering valuable resources,” reminds Paradise.

Managing resources and protecting the environment is at the 
top of  The National Energy Technology Laboratory’s to-do list, 
which we learn all about in this month’s Labs Less Ordinary (page 
14). “The nation’s energy challenges require new technologies 
that allow us to use our most abundant natural resource—fossil 
energy—in an environmentally responsible and efficient manner 
for decades to come as we continue to pursue alternative energy 
sources,” explains NETL director, Brian Anderson. 

In keeping with this month’s “green” theme, our business man-
agement article on laboratory ventilation systems discusses con-
tinuous airflow monitoring through the use of  “smart” systems 
or periodic checks. Regardless of  the method, staying on top of  
air changes per hour (ACH) rates and overall energy consump-
tion is key to running an environmentally friendly facility. Turn 
to page 22 to learn more.

Product focus articles this month look at evaporators, fume hoods, 
pH meters, and glassware washers, the later of  which can signifi-
cantly impact a lab’s environmental resources. “Scientists must 
consider several factors to ‘green’ their glassware-washing practices. 
Everything from the device choice through operation of  the device 
determines the environmental impact,” says author Mike May.

Other articles worth checking out look at best practices for chemi-
cal disposal and decommissioning laboratory equipment (page 26); 
the evolution and growing importance of  laboratory teams (page 
28); and bioprocessing whole plant cell secondary metabolites for 
cosmetics (page 36). All good and useful information.

On a personal note…

After 11 years in my role as editor-in-chief  of  this magazine, I have 
made the happy/sad decision to “let go.” I’m very proud of  how far 
the brand has come since the first issue went to press back in July 2008. 
I will miss working with my amazing and talented team and spending 
facetime (tradeshows) or virtual facetime (email) with the friends I’ve 
made in this wonderful and tight knit community. With my new-found 
free time I plan to begin purging some overstuffed closets in my house. 
I’m sure that when I come across my first Pittcon tote bag—circa 
1996—it will most certainly spark some very joyful memories.

Best, Pam

letting go
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L ab managers set the tone of  a laboratory. They have 
enormous influence over the lab’s priorities, opera-
tion, and culture. If  anyone in a lab is in a position to 

build a culture of  sustainability, it is the lab manager. By 
becoming aware of  the environmental impact of  their 
lab and the opportunities for conservation, lab manag-
ers can shift the culture of  the lab to one that is more 
sustainable. The easiest, most impactful place to start to 
build a culture of  sustainability in 
the lab is with waste. 

What is waste? Waste is usu-
ally thought to be what we throw 
away, what is left after we’ve 
recycled, reused, and composted. 
This is also true in laboratories, 
where conversations about waste 
typically focus on diverting 
readily recyclable plastics from 
the landfill. However, this under-
standing of  waste is very narrow. Waste is anything that 
we are not utilizing to its full potential. Waste is purchas-
ing things that are not necessary, holding onto things that 
are not being used, and squandering valuable resources. 

Using this broader definition, it is clear that we under-
utilize our resources. Below are five actions you can take 
to reduce waste in your lab. These are based on My Green 
Lab’s Five Principles for Reducing Waste.

Buy out of necessity 
Just as having a car in Manhattan is likely a waste for 

anyone who takes the subway 347 days a year, buying 
equipment for a particular project is also likely a waste. 
The culture of  capital equipment ownership only makes 
sense if  the equipment will be regularly used by the lab 
that purchased it. In all other cases, equipment should be 
shared. This mindset has already been applied to some 

pieces of  equipment, such as 
specialized microscopes, but it can 
easily be extended to all equip-
ment. The University of  Colo-
rado, Boulder has created two 
innovative sharing programs that 
have met with great success, one 
for sharing ultralow-temperature 
freezer space and one for sharing 
biosafety cabinets. The University 
of  California, Santa Barbara has 

also fostered a culture of  sharing equipment by creating 
an online map of  all shareable equipment on campus.

Sharing equipment reduces waste in several ways. By 
not purchasing new equipment, labs are preventing raw 
materials from being used to create something that will 
not be fully utilized; certain resources that would have 
been used to run the equipment are not expended; the 
valuable space that the equipment would have occupied 

building a culture of  sustainability

“Many organizations 
are becoming aware of 
the potential to share 

consumables.”

Building a Culture of 
Five actions lab managers need to take  
to reduce waste in their labs  by Allison Paradise

SUSTAINABILITY
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The program combines OEM contract  
administration, parts and relocation services,  
and reporting with tier 1 diversity spend and  
cost savings to achieve greater operational efficiencies.

remains open for some other use; and the lab maximizes 
its economic resources. In addition, the equipment that is 
being shared is being used to its fullest potential.

Purchasing only what is needed for the lab extends 
beyond capital equipment. All consumables should be 
approached with the same mindset for the same reason. 
Many organizations are becoming aware of  the potential 
to share consumables, employing online platforms to 
facilitate the sharing. If  an online sharing platform is not 
an option, simply sharing with neighboring colleagues is 
an excellent way to minimize waste.

Let go
Every lab has that one shelf  or drawer filled with 

“maybe one day we’ll need this again” items. Holding 
onto things the lab is not using wastes space and the 
materials themselves, which are not being fully utilized. 
If  there isn’t anyone in your department or institution 
who needs these items, consider donating them or sell-
ing them to a lab equipment resale company. Nonprofits 

like Seeding Labs will donate used equipment to sci-
entists in need. There are also several laboratory resale 
companies in North America that would be happy to 
buy those unused items.

Donating consumables can be more challenging. Most 
high schools will welcome gloves or pipette tips. Start-
ups and incubator spaces are also usually willing to 
accept laboratory consumables.

If  the items cannot be reused, recycle the components 
that can be recycled so that those materials can be reused 
to their fullest potential.

Use only what you need
If  equipment does not need to be left on overnight, 

turn it off. If  there is an opportunity to eliminate 
single-pass cooling (often used in chemistry labs to cool 
reactions), choose an alternative. If  the lab has adequate 
daylight, turn off  the overhead lights. Take only what 
you need. Most labs do not need to be using the amount 
of  electricity or water they consume. 

building a culture of  sustainability
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Sample prep ToolS

evaporators

This FlexiVap instrument 
concentrates chemical and 
biochemical solutions at an 
affordable cost. It can now be 
fitted with our “NEW” Vacuum 
Manifold. Ideal for auto-sample 
vials and up to 50mL tubes. 
Heating up to 100°C.

mixers

Analog and digital mixers are 
available for test tube racks, vials, 
bottles, volumetric flasks and 
reactor blocks.      

Recommended for sample 
preparation and QuEChERS 
method. Precise control of speed, 
time and pulsing is available on 
the digital system.
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Think holistically
Because it is not possible to share all resources in the lab, being mind-

ful of  what you purchase with respect to the environmental impact of  the 
product is the most important action you can take to reduce waste. This 
means choosing to purchase products based on performance, price, and 
environmental impact. It also means starting a product search with surplus 
sales and used-equipment vendors to avoid buying something new. Often, 
purchasing used equipment can be the most sustainable, least wasteful, 
most economic option for a lab. 

Choosing products based on environmental impact requires a new way 
of  thinking. In some cases, this choice may be obvious. When faced with the 
choice between a glassware washer that uses 11 gallons of  water/cycle and one 
that uses 20 gallons, all other things being equal, it is clear that the washer that 
uses 11 gallons/cycle is less wasteful and has a lower environmental impact.

In other cases, it is not as obvious. Consider pipette tips. Because pipette 
tips themselves are rarely recyclable and most tip boxes are recyclable, it 
would appear that purchasing any box of  tips would have the same impact 
and generate the same amount of  waste. However, this is not true. Tips made 
by a manufacturer that uses renewable energy, recycles excess plastic in the 
manufacturing process, or designs the packaging to be readily recyclable are 

inherently less wasteful than tips made 
by a manufacturer that uses coal-fired 
plants, that scraps extra plastic, and 
whose packaging materials are not 
recyclable. Thus, even though the lab 
still discards pipette tips, it can never-
theless reduce waste by simply making 
a more sustainable purchase.

The life cycle impact of  a product 
should be factored into every purchas-
ing decision. Adopting this mind-set 
not only reduces waste in the lab but 
can lead to industry-wide change. A 
transformation occurred in the ultralow-
temperature freezer market three years 
ago as a result of  more scientists choos-
ing to purchase energy-efficient freezers. 
Every major freezer manufacturer now 
sells an energy-efficient model.

The fastest, easiest way to determine 
the environmental impact of  a product 
is to look for ecolabels. Ecolabels are 
designed to communicate sustainable 
product attributes. ENERGY STAR® 
is an ecolabel, for example. There are 
ENERGY STAR-labeled −20C and 
ultralow-temperature freezers. When 
viewed through the lens of  the broad 
definition of  waste, non–ENERGY 
STAR freezers are wasteful; they con-
sume more energy than is necessary, 
and their disposal requires additional 
steps to manage the refrigerants.

Another laboratory product–spe-
cific ecolabel is ACT. The ACT eco-
label is a nutrition label for laboratory 
products, clearly stating the environ-
mental impact of  the manufacturing, 
use, and disposal of  a product and its 
packaging. There are more than 200 
ACT-labeled products available to 
view on the ACT website.

It is impossible to overstate the 
importance of  being mindful of  what 
you purchase. Doing this one simple 
thing can have far-reaching implica-
tions for the lab and the laboratory 
products industry.

http://www.labmanager.com
http://www.glascol.com
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T H E  N E W E S T  
G E N E R AT I O N  

Reuse/Repurpose 
Reuse and recycle whenever possible. The ability to reuse and 

recycle starts with procurement. For example, Thermo Fisher 
Scientific recently started shipping some of  its products in fully 
recyclable paper coolers instead of  Styrofoam. The paper cooler 
packaging can be recycled into something new; Styrofoam coolers 
are nearly always unutilized and end up in a landfill. If  the lab is 
thinking holistically about the impact of  the products it purchases 
and chooses the products packaged in the paper cooler, the lab will 
naturally have less waste.

If  your organization has the ability to recycle materials, place 
recycling bins with clear signage in the lab. Lab-waste audits reveal 
poor recycling behavior in labs without easy access to recycling bins 
or with ambiguous signage. Many of  these labs struggle just to recycle 
paper, let alone more difficult materials such as plastic or glass.

Finding outlets for products and packaging at their end of  life can 
be challenging. In general, vendor take-back/reuse programs, when 
available, are the best option, followed by recycling options. Vendor 
take-back programs are constantly evolving. As of  the writing of  this 
article, the most widespread vendor take-back/recycling programs are 
the following:
• New England Biolabs: Styrofoam coolers (reuse)
• MilliporeSigma: Styrofoam coolers (reuse) and MilliQ water filter 

cartridges via the ech2o program (recycle)
• Corning: all packaging (recycle)
• Kimberly-Clark: nitrile gloves (recycle)

Plastic recycling is constantly evolving. PET and HDPE (plastics #1 
and #2) remain the easiest to recycle. Many lab products are made from 
a mixture of  plastics or from polypropylene (#5) or polystyrene (#6), 
which are much more difficult to recycle. Waste-to-energy, or incinerat-
ing waste to provide energy, has become increasingly popular as a result 
of  the lack of  outlets for some of  the more common lab plastics.

In conclusion
Laboratory buildings consume 10 times more energy and at least 

four times more water than do office spaces, and are estimated to dis-
card more than 12 billion pounds of  plastic every year. It doesn’t have 
to be this way. Implementing the five actions above will significantly 
reduce the environmental impact of  your work while simultaneously 
helping transform one of  the largest industries on the planet into one 
that is more sustainable. It really is that easy. This Earth Month, maxi-
mize your potential as a member of  the global community and as a 
lab manager: reduce the environmental impact of  your lab.

Allison Paradise is the executive director of  My Green Lab, a California-
based non-profit dedicated to promoting sustainability in laboratories. She can 
be reached at allison@mygreenlab.org.

building a culture of  sustainability
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labs less ordinary

T he National Energy Technology Laboratory 
(NETL) was established more than 100 years ago as 
an experimental station devoted to developing new 

technologies and safety procedures for the coal mining 
industry. Over the past century, its expertise and respon-
sibilities have continued to expand. Today, NETL is 
known as the U.S. Department of  Energy’s dedicated na-
tional lab focused on fossil energy research. The current 
mission of  the lab is broader and more complex than it 
was at its inception—the main goal each and every day is 
to “discover, integrate, and mature technology solutions 
to enhance the nation’s energy foundation and protect 
the environment for future generations.”

“Every day, our team implements a broad spectrum 
of  energy and environmental research and development 
programs that enable domestic coal, natural gas, and oil 
to economically power our nation’s homes, industries, 
businesses, and transportation while protecting our envi-
ronment and enhancing our energy independence,” said 
Brian Anderson, PhD, director of  NETL.

NETL encompasses multiple sites throughout the country, 
comprising hundreds of  buildings and thousands of  employ-
ees. The sheer size of  NETL makes being its director sound 
like an intimidating task, but Anderson says that, just like any 
other laboratory director, he relies on the high-quality talent 
and skills of  a wide range of  experts to help execute projects 
and conduct hands-on research. “We are organized for suc-
cess and for advancing science in the fossil energy research 
arena. That means regular communication and an open door 
dictate how we approach challenges,” explained Anderson. 

Increasing energy demands
One of  NETL’s primary challenges is solving the 

world’s increasing energy needs. By 2050, the world’s 
population is expected to reach 9.6 billion, and much of  
that growth will be seen in developing countries. This 
expected increase in population, as well as increasing 
standards of  living for people in developing countries, 
will contribute to an even greater demand on energy 
resources. Currently, oil, gas, and coal collectively account 
for the majority of  global primary energy consumption. 
While alternative energy options are being explored, it is 
still crucial to find ways to improve the efficiency of  the 
current technologies we rely on. “The nation’s energy 
challenges require new technologies that allow us to use 
our most abundant natural resource—fossil energy—in 
an environmentally responsible and efficient manner for 
decades to come as we continue to pursue alternative en-
ergy sources,” explained Anderson. For NETL, this means 
finding ways to drastically reduce carbon dioxide from our 
power-producing capabilities, safely store captured carbon 
dioxide, increase the efficiency of  existing and new power 
plant components with new materials and technologies 
that allow them to operate at greater temperatures and 
pressures, find effective ways to recover rare earth ele-
ments from energy production and by-products, increase 
levels of  oil and gas production with new approaches, 
and convert carbon dioxide into useful chemicals for new 

The National Energy 
Technology Laboratory
A LOOK INTO THE ONLY 
NATIONAL LAB DEDICATED  
TO FOSSIL ENERGY RESEARCH   
by Lauren Everett

The dynamic gas turbine combustion test rig in NETL's high- 
pressure combustion facility.

http://www.labmanager.com
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labs less ordinary

products. Broadly speaking, NETL’s fossil energy R&D 
efforts are concentrated into three groups—coal, oil and 
natural gas, and energy and technology development. 

Coal
In the coal sector, researchers are looking for ways to 

capture carbon from coal-fired power plants and industry, 
as well as develop safe and effective ways to store the cap-
tured carbon. Developing advanced energy systems and 
new alloys and parts—all of  which will better use fossil 
fuel resources at higher temperatures and pressures—is 
another role. They are also interested in transformative 
power generation that improves existing power plants.

Oil and natural gas
NETL experts are finding better ways to recover more 

resources from unconventional oil and gas deposits 

through enhanced oil recovery. Improving the safety and 
efficiency of  the way we collect oil and gas from offshore 
deepwater deposits is also a priority. 

Energy and technology development
This department carries out initiatives for renewable 

power, sustainable transportation, and grid moderniza-
tion, but also includes cybersecurity, energy security, and 
emergency response. For example, NETL sent response 
teams during each of  the most recent U.S. hurricanes to 
help regions reconnect with power sources. “All this work 
is important because indications are that fossil energy 
will remain a vital part of  the world’s energy mix for 
decades to come. It is incumbent for a responsible society 
to make sure that we pursue those resources while pro-
tecting the environment, lowering costs, and keeping the 
nation’s energy security strong,” said Anderson.

1. 

2. 

3. 

http://www.labmanager.com
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labs less ordinary

1. A view of NETL’s Morgantown, WV facility.  
2. Samples of cored Marcellus shale on display for lab tour visitors. 
3. Director Brian Anderson during a November 2018 visit to the Albany, OR site. 
4. NETL’s Chemical Looping Reactor in Morgantown, WV. 
5. NETL’s ReACT facility is “fuel flexible,” meaning researchers are able to experiment with a wide range of fuel materials—from 
gaseous hydrocarbon fuel material to biomass—with the ultimate goal of enabling more power generation with fewer emissions.  

Credit for all photos: NETL

4. 

Partners
As the only DOE national lab to be both government-

owned and operated, NETL can accelerate its research ef-
forts through unique partnerships with industry, academia, 
and the private sector. “Fostering connections and forming 
collaborations through research partnerships and licensing 
agreements is the route to realizing the true value of  tech-
nology and encouraging entrepreneurship in the United 
States,” Anderson said. One recent example of  the impact 
that successful partnerships can have was announced by 
NETL in December 2018, as a result of  collaborating 
with the Marcellus Shale Engineering and Environment 
Laboratory (MSEEL). The research partnership pro-
duced data from three years’ worth of  research that will 
guide more extensive new testing at a second well site. 
According to Anderson, the work will advance hydraulic 
fracture simulation techniques that were pioneered by 
NETL researchers years ago. A key objective of  the field 
test is to develop advanced completion capabilities that 
can be applied to other areas of  the Marcellus Shale Play 
to improve resource recovery efficiency. The project will 

yield a tool set and analytical techniques that can be used 
on individual wells or pads to improve future resource 
recovery efficiency throughout the region.

The lab also has at its disposal a variety of  unique 
equipment, such as experimental smelters and foundries 
for alloy development in Albany, OR, and specialty sites 
like the infrared spectroscopy test facility and mobile 
air-monitoring lab based in Pittsburgh, PA. 

As NETL continues to grow and evolve, Anderson 
envisions expanding existing partnerships and building 
new ones to continue to drive innovation. He also hopes to 
develop and promote evolving NETL technologies for re-
covery of  rare earth elements from coal, coal by-products, 
and water resources for use by U.S. industries for consum-
er products and defense technologies. “NETL remains a 
dynamic research facility that maintains equipment and 
research capability focused on the energy research chal-
lenges of  the 21st century,” said Anderson.

Lauren Everett, associate editor for Lab Manager, can be 
reached at leverett@labmanager.com or 973-721-4070.

5. 



Using the right instruments can 
reduce the risk of background 
noise, false-positive peaks, and even 
prolong the longevity of the column
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THE 
INTRICACIES 
OF HPLC 
SAMPLE 
PREPARATION 

 High performance liquid chromatography 
(HPLC) is a powerful analytical chemis-
try technique that enables identification 
and quantification of  compounds within a 

sample. With applications in life sciences, pharmaceuti-
cal research, drug development, and quality control, it 
is a versatile technology capable of  generating highly 
accurate data. Regardless of  the application, data qual-
ity is largely determined by precise sample preparation. 
Using the right instruments and techniques can reduce 
the risk of  background noise, false-positive peaks, and 
even prolong the longevity of  the column. With HPLC, 
results are only as good as the sample preparation. 

ANALYSIS OF AQUEOUS SOLUTIONS
Poor water quality is one of  the largest contributing 

factors to problems during HPLC runs. Water impuri-
ties in the mobile phase can interact with the column and 
result in poor resolution and sensitivity or unexpected 
peaks in the chromatogram, commonly referred to as 
ghost peaks. Using ultrapure water substantially reduces 

in focus | Sartorius

Meticulous sample preparation is 
necessary for highly sensitive analysis  
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the risk of  contamination with organic carbons, micro-
organisms, endotoxins, RNases, and DNases.  Ultrapure 
water is available for purchase, however using a water 
purification system in your laboratory is the easiest way 
to ensure high-quality ultrapure water. Type 1 reagent-
grade water that meets ASTM, NCCLS, ISO, and USP 
standards is the best choice for HPLC applications.

AUTOMATE STANDARD 
PREPARATION

Preparing standards for compound identification and 
quantification can be a tedious and time-consuming 
process. Accurately weighing a solid so that a predefined 
volume of  solvent can be used is difficult, and waste 
due to error can be costly—especially when working 
with pharmaceuticals. Other factors such as temperature 
further complicate standard preparation. Temperature 
fluctuations alter solvent density and contribute to dra-
matic differences in concentration. Using a balance that 
enables a weighing accuracy up to several decimal places 
and automating the process by linking the balance to a 
solvent dispenser guarantees the highest precision. Using 
software such as the YAPP16 Dosing Q-App enables 
automatic calculations and gravimetric monitoring of  
measured values. Documenting temperature and density 

of  the solvent also ensures highly accurate concentra-
tions, especially when preparing standards on subsequent 
days. Direct data transfer from the YAPP16 weighing ap-
plication to the Thermo Scientific™ Chromeleon™ 7.2 
chromatography data system (CDS) software is an option 
for paperless data handling with full data integrity.

GET BACK TO BASICS WITH  
GOOD PIPETTING

The importance of  accurate and precise pipetting is 
too often overlooked and taken for granted. User skill 
level and experience can have significant implications 
for sensitive analyses like HPLC. Choosing the right pi-
pette can reduce human error and the associated costs 
of  wasted solvents. Mechanical pipettes with a volume 
lock offer a simple solution for preventing accidental 
volume changes, while more sophisticated electronic 
pipettes eliminate user variability to consistently deliv-
er precise volumes. The pipette tip is also an important 
detail to consider for HPLC analyses. Low retention 
tips are best when working with solvents of  different 
viscosities, as they maximize sample recovery. Sample 
contamination can also occur as a result of  leaching 
from the pipette tip. As such, tips with high chemical 
resistance preserve sample integrity.

in focus | Sartorius

Poor water quality is one of the 
largest contributing factors to 
problems during HPLC runs
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FILTER FOR ACCURACY AND 
LONGEVITY

Taking additional care to filter samples prior to analy-
sis improves reliability and can prolong the life of  the 
HPLC column by preventing clogging effects. Syringe 
filters are a simple, rapid solution for filtering samples 
prior to column chromatography. As with pipette tips, 
the solvents used in HPLC necessitate specific filters to 
prevent leaching and sample contamination. Cellulose 
membranes are resistant to dimethyl sulfoxide (DMSO), 
amides, ketones, ester, and ether compounds. For espe-
cially harsh solvents, uncoated polyethersulfone (PTFO) 
membranes prevent leaching and sample contamination. 
Sample filtration becomes very time consuming when 
sample number increases. Multi-sample filtration units, 
such as the Claristep® Filtration System, can process 
samples without syringes and fast-track sample prepara-
tion without sacrificing quality.

HPLC is a valuable technique for life science and 
biopharmaceutical research as it delivers accurate, repro-
ducible results.  This accuracy depends on the integrity 
of  the HPLC sample, and the best way to ensure high 
quality samples is to start with the best tools. Sartorius 
products are designed specifically for optimal HPLC 
sample preparation from start to finish. With solutions 

for ultrapure water, standard preparation, pipettes, tips, 
and filters, the HPLC sample preparation line accounts 
for every detail. Automated solutions and software also 
help to streamline sample preparation to deliver clean 
samples for clean results. 

The Sartorius Group is a leading international 
partner of biopharmaceutical research and 

the industry. With innovative laboratory 
instruments and consumables, the company 

concentrates on serving the needs of 
laboratories performing research and quality 

control at pharma and biopharma companies 
and those of academic research institutes. 

Its broad product portfolio focusing on 
single-use solutions helps customers to 

manufacture biotech medications and 
vaccines safely and efficiently.

www.sartorius.com

Automated solutions and 
software also help to streamline 
sample preparation and deliver 
clean samples for clean results
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A ccording to the International Institute for Sus-
tainable Laboratories, labs typically have five to 
10 times the energy and carbon footprint of  a 

comparatively sized office building—largely due to the 
amount of  outside air that is required to properly run 
these facilities. In fact, ventilation systems account for 
almost half  (44 percent) of  energy consumption in labs.1 
However, lab managers can reduce their energy impact 
by improving their facility’s ventilation system and prac-
ticing better ventilation management. 

Ellen Sweet, laboratory ventilation specialist at Cornell 
University’s Department of  Environmental Health and 
Safety, encourages lab staffs to develop a laboratory ventila-
tion management plan (LVMP), which provides guidance 
for balancing the safety value of  ventilation with the finan-
cial and carbon costs associated with the energy required to 

supply air in the lab. The LVMP at Cornell is the result of  
a working partnership between the university’s lab work-
ers and administration; the Facilities Services’ Energy and 
Sustainability department; and Environmental Health and 
Safety. Cornell implemented its LVMP as a way to help 
the campus achieve its goal of  becoming climate-neutral 
by 2035. Within the plan, a list of  responsibilities is broken 
down by individuals or groups in charge of  carrying out 
these duties. By assigning everyone a role, the campus can 
better track its energy consumption, identify areas of  im-
provement, and determine whether any infrastructure needs 
to be updated. Sweet also notes that having trained control 
technicians who can recognize when mechanical equipment 
needs repair or recalibration is equally important. 

Demand control ventilation
As the number of  automated and smart labs continues to 

grow, more labs are adopting the use of  modern demand con-
trol ventilation (DCV) systems, like Aircuity’s 2.0 Platform, 
which has been available since 2017. The system provides a 
comprehensive dashboard and analytic interface where users 
can track laboratory energy usage, lab air change rates, fume 
hood sash management, total volatile organic compound 
(TVOC) and particle events, and other parameters.

With DCV, the volume of  outside air brought into the 
building increases and decreases as the indoor levels of  
carbon dioxide generated by people within the build-
ing rises above or falls below the ambient outdoor levels 
of  carbon dioxide. Previously, traditional DCV systems 
required multiple sensors be deployed throughout a 
facility—a factor that Peter Hmelyar of  Aircuity (New-
ton, MA) cites as a major pain point because they require 

business management

Managing Energy
IMPROVING THE EFFICIENCY OF LAB VENTILATION SYSTEMS  
by Lauren Everett

A SUCCESS STORY
The Wistar Institute (Philadelphia, PA), which special-
izes in oncology, immunology, infectious disease, and 
vaccine research, was looking to reduce energy use 
while enhancing the facility for its occupants. Wistar 
connected with Aircuity to implement the company’s 
smart ventilation platform into lab and vivarium areas. 
A turnkey system was installed at the institute as an 
overlay to the existing system. Aircuity’s demand control 
ventilation platform now monitors the spaces for volatile 
organic compounds, carbon dioxide, particulates, and 
relative humidity, and uses the information gathered to 
optimize ventilation rates within the spaces. According to 
a case study provided by Aircuity, the Wistar Institute is 
now saving $89,000 per year with the new system.

http://www.labmanager.com
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significant upkeep and can lead to inaccuracies. “The biggest challenge is 
that at least three expensive sensors (two for TVOCs and one for particles) 
are required in each lab to measure for potential contaminants, which could 
lead to hundreds of  sensors to monitor and maintain,” says Hmelyar. To 
help solve this, Aircuity uses centralized sensors in a sensor suite that can 
monitor up to 30 lab spaces, which significantly reduces the number of  
sensors needed and leads to lower life-cycle costs.

It’s all in the numbers
Even if  your lab isn’t outfitted with 

an intelligent, continuous air moni-
toring system, there are still ways to 
reduce energy consumption. As David 
Bearg, principal scientist at Life Energy 
Associates (Concord, MA) says, “You 
can’t effectively manage what you can’t 
measure.” Lab managers should periodi-
cally evaluate the actual performance of  
their ventilation systems for a variety of  
reasons. Bearg identifies a few:
• If  more ventilation is being pro-

vided than intended, then energy 
will be wasted in conditioning and 
moving this excess air against what 
can be considerable pressure drops.

• The design calculations used for set-
ting up the amount of  ventilation may 
miscalculate the effective volume in 
the laboratory space, and thereby lead 
to an incorrect amount of  ventilation.

• Ventilation performance can change 
over time as the HVAC system at-
tempts to dynamically respond to 
changes in filter pressure drop.
To address these variables, Bearg sug-

gests using measurement and verification 
(M&V) testing to document that the 
HVAC system is performing as intended. 
As mentioned above, accurately calcu-
lating your lab’s air changes per hour 
(ACH) rate is another important step 
in ensuring you’re running your lab 
efficiently. Historically, ACH rates have 
varied from as low as 4 to as high as 12 
ACH depending on the type of  lab. 
ACH rates have commonly been based 
on calculations of  room volume under 
empty, unoccupied conditions. But in re-
ality, labs are equipped with instruments, 
supplies, and furnishings that can reduce 
open-air volumes by as much as 15-20 
percent.2 “Before pursuing the complex-
ity of  continuous monitoring in the lab 
environment, an important first step in 
improved lab management would be the 
documentation of  the actual ACH rate 
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being provided. Not only is this determination an important 
building management tool, it should be included as part of  
commissioning as well as being a periodic check on ventila-
tion performance,” explains Bearg.

If  you’re looking to install a new ventilation system or 
make improvements to an existing one, Bearg says one fac-
tor to consider is where the supply air enters the labora-
tory in relation to any exhaust hoods. “Poorly designed 
labs can have turbulence near the face of  the fume hood, 
leading to reduced capture and containment,” he says.

Regardless of  whether you outfit your lab with a smart 
ventilation system for continuous monitoring or conduct 
periodic checks of  your lab’s airflow, staying on top of  ACH 
rates and overall energy consumption is key to running an 
environmentally friendly facility. As the saying goes, “knowl-
edge is power,” and the more you understand how your lab 
runs, the more efficiently you can manage energy consump-
tion and costs. This philosophy will only become more  

crucial as lab ventilation systems continue to evolve to 
become “greener” in the future. “Going forward, informa-
tion capabilities will continue to expand. I believe all the data 
gathered about the operation in the lab—including ventila-
tion, fume hood operations, and other parameters—will [pro-
vide] lab managers, researchers, health and safety profession-
als, and building managers with more and better information 
to operate and safely occupy laboratories,” says Hmelyar.

Lauren Everett, associate editor for Lab Manager, can be 
reached at leverett@labmanager.com or 973-721-4070.
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R elocating, downsizing, or shutting down a laborato-
ry can feel daunting. Years of  experiments lead to 
an accumulation of  chemicals that require appro-

priate handling and disposal, and equipment that must be 
decontaminated and decommissioned. Workspaces must 
also be decontaminated prior to being vacated. Opting 
for a decontamination and decommissioning service 
provider with the ability to design a custom plan based 
on your lab’s specific needs while adhering to health and 
safety requirements ensures a smooth transition. 

Chemical disposal requires significant expertise and 
stringent documentation. Prior to packing and removal, a 
full chemical inventory must be completed, and all con-
tainers must be appropriately labeled according to safety 
data sheets. Proper labeling and packing are also critical 
for transport to a disposal facility or a new lab. It is impor-
tant to know which chemicals can and cannot be shipped 
together and to comply with DOT and EPA regulations. 
Depending on the size of  the lab, this may be extremely 
time consuming, and improperly labeled containers 
and unknown waste containers pose further challenges. 
Fortunately, numerous vendors employ well-trained staff  
capable of  completing a full inventory, as well as chemists 
and technicians capable of  identifying unknown waste. 

Decommissioning and removing equipment pose unique 
challenges as well. Every institution will have a series of  
regulations pertaining to de-energizing, decontaminating, 
and removing equipment from laboratories. The type of  
work done in the lab will also determine which decontami-
nation protocols are necessary. For some labs, unplugging 
and cleaning a device may be sufficient, while for those in 
which radiation is present, a much more rigorous protocol 
is required. Several service providers are able to address 

decontamination, certification, and packaging, ensuring the 
instrument can be safely removed and transported. 

For labs moving to a new facility, these service provid-
ers also offer reliable shipping and tracking to ensure 
sophisticated equipment arrives at its final destination in 
working order. Alternatively, if  an instrument is no longer 
needed, there are options for recycling and resale. Some 
services will pick up equipment, return it to a facility for 
debranding, and manage the sale of  the item. For equip-
ment that is not destined for resale, there are multiple 
recycling services that will accept unwanted equipment 
such as autoclaves, microplate readers, mills, ovens, glass-
ware, microtomes, cryostats, etc., keeping additional waste 
out of  landfills. Other organizations, such as Seeding Labs 
(Boston, MA), accept equipment donations for distribu-
tion to low- and middle-income countries. 

Finally, the lab space itself  must be decontaminated. 
Many labs have multiple areas with specific decontami-
nation requirements, such as fume hoods, animal facili-
ties, and cold rooms. Services that work with certified 
industrial hygienists and environmental health and safety 
consultants are best equipped to decontaminate lab space 
and provide the appropriate documentation. 

Moving or closing a lab does not have to be a monu-
mental task. Many service providers have highly trained 
staff  capable of  performing chemical identification 
and disposal as well as equipment decontamination and 
removal. Working with a decommissioning service keeps 
lab personnel safe from hazardous chemicals and con-
taminants and keeps old equipment out of  landfills. 

Michelle Dotzert, scientific technical editor for Lab Manager, 
can be reached at mdotzert@labmanager.com or 226-376-2538.
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Cleaning Up
CHEMICAL DISPOSAL AND EQUIPMENT DECOMMISSIONING  
by Michelle Dotzert, PhD
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While laboratories operate within a broad 
range of  work settings, the next generation 
of  adaptive team designs and development 

will be critical drivers of  success for every lab. The role 
of  teams has evolved a great deal. Advances in com-
munication technology allow individuals to collaborate 
faster, easier, and on a much bigger scale. As the scope of  
lab work and technology has advanced, teams have come 
to include more participants external to the organization. 
Lab teams can operate inter-
dependently, beyond normal 
hierarchies, and with vary-
ing powers for planning and 
decision-making. Teams, by 
design, have become the key 
structural and cultural driv-
ers of  growth, performance, 
and change, and teams in 
different forms, charters, and 
strengths have become the 
agents of  development and 
commercial strategy.

The evolution of  teams as part of  the lab’s organiza-
tion model is natural. Teams address the work to be 
done, and the everyday work of  labs today is more dy-
namic than ever, adapting to new challenges and needs. 
Lab teams match processes and technology; they connect 
services to customer and stakeholder goals. They drive 
comparative advantage, advancing on the relative power, 
energy, and trust of  their members and leaders. Lab 
teams help advance the broader mission, and they con-
trol the impact of  the lab.

The common mindset of teams
There are many kinds of  lab work and many different 

settings in which lab work and processes are generated. 
People and devices work together with processes and 
data to explore, test, analyze, measure, solve, and teach. 
Across these diverse settings, the common mindset is 
focused on results in a few key areas: quality, productiv-
ity, service, and cost/value.

For some of  us, this sounds like basic common sense. 
However, when lab teams 
really focus on these dimen-
sions, they create a separate 
cultural element that goes 
beyond the obvious: The 
team becomes purpose-
driven and engaged in the 
organization’s overarching 
goals and vision—the stra-
tegic agenda instead of  the 
mere elements of  standard 
lab processes. Charlie Spear-

ing of  CPM Extrusion views test lab teams as part of  
the company’s “trust” with customers and the partners 
with whom the company collaborates to shape and win 
the business. These stronger lab teams see themselves as 
working elements in the organization’s strategic direc-
tion, integration, and execution stream. Teams work as 
agents to make strategy happen.

The importance of team design
Labs are technical entities for the most part. The 

work done by teams is defined in technical terms, with 

leadership & staffing

Teams Work
DEVELOPING SUCCESSFUL LABORATORY TEAMS  
by Daniel Wolf and Brooke Felger

“Advances in communication 
technology allow individuals 
to collaborate faster, easier, 

and on a much bigger scale.”
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technical criteria and measures. But there is more going 
on, a lot more. Labs are evolving as multifaceted analytic 
resources. They harness creativity. They mix and match 
resources for tasks and processes. They work on solu-
tions of  every sort. And laboratory staffs relate to each 
other and their many stakeholders in ways that advance 
the cause of  discovery, integration, and compliance, 
based on the charter and mission of  the organization.

All of  this points to the many challenges of  building/
designing lab teams with the kinds of  talent blocks that 
are well-suited to the work to be done, the interests of  
stakeholders, and the goals of  the lab enterprise. These 
talent blocks include:
• Technical competence: Subject matter knowledge  

and expertise
• Analytic competence: Data construction and data 

model integration
• Creative competence: The curation and management 

of  new ideas

• Resource competence: The appropriation of  time,  
capital, tools

• Solution competence: Consideration of  options,  
solving problems

• Relational competence: Bringing out the best in 
people—together

Strategic teams are built with a mix of  these talent 
blocks, with a serious effort to match, develop, and sustain 
talent that works well together, learns well together, and 
serves well together. Teams interact in many ways, and 
they “discover by accident” in ways that engage people in 
solutions. Teams also encourage the kinds of  creative and 
analytic tensions that frame breakthrough ideas.

How stronger teams adapt
Lab teams operate with diverse technical responsibili-

ties and work processes. These reflect project and program 
schedules, functional roles, technical scope, models and 
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connections, organizational plans, market forces, and other 
factors. Lab teams are subject to organic change, strategic 
and operating change, and a range of  external forces of  
change. Lab work changes, and lab environments change. 
Team members are adaptive, responsive people who are 
open to influence, working with a set of  principles, a sense 
of  resolve, and a clear view of  accountability.

Stronger lab teams adapt in part because they’re better 
prepared for and more resolved to deal with change. 
This kind of  readiness and resolve is learned from 
experience, goal awareness, emotional maturity, and the 
kind of  learning and development that is encouraged by 
positive lab management and leadership.

An interesting idea in lab team development is found 
in the talent matrix that connects operational and mana-
gerial talent. Many, if  not most lab personnel begin and 
advance in their early careers in roles that feed on their 
technical, analytic, and solution competence—their 
so-called operational talent blocks. Stronger lab teams 
endeavor to match those operational blocks with a blend 
of  creative, resource, and relational competence—
the general managerial blocks. By connecting people 
through everyday support, development, and coaching, 
members of  lab teams gain in confidence, as well as in 
their depth and reach of  talent. They get better, smarter, 
stronger, and faster—together.

There is often a lot of  free and open interaction in a 
lab setting, which can evolve into a great host environ-
ment for effective talent development.

Accountability and the success of the lab team
For obvious reasons, accountability has always been 

a key issue for labs and lab teams. Accountability for 
quality, productivity, service, and cost/value is a broad, 
practical imperative. Stronger labs tend to be more atten-
tive to accountability, and no place is more sensitive to 
teams and accountability than the clinical analysis and 
diagnostic labs of  hospitals and health systems.

Accountability in labs is most assured when team 
members view their work together in the context of  
their strategic agenda. Accountability is reflected in 
culture, in purpose, and in team structure. Further, there 
must be accountability of  members to one another, 
as members of  the team. Accountability goes hand in 
hand with trust among individuals, trusted relation-
ships within the team, and trust across the organization. 
Stakeholders count on lab teams for much that goes into 
forward planning, decision-making, risk management, 
problem-solving, and value-creation. Confidence and 
trust among stakeholders in the work of  lab teams starts 
with accountability.

Teams and the new/next going forward
More digital systems, advances in science, more col-

laboration, and more complex work are all part of  the 
frontier of  lab work in general. Two important chal-
lenges stand out for lab teams as the nature of  the lab 
world evolves. These challenges are summed up in the 
very essence of  change and transformation—in how lab 
knowledge and projects are managed.
• Knowledge Management, or KM, reflects the  

combined practices of:

• Project Management, or PM, advances with the  
combined integration of:

National Dentex Lab executive Larry Weiss considers 
their clinical and operating teams as the caretakers of  
the company’s expertise and the essential bodies of  insti-
tutional experience that provide strategic and economic 
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advantage. Teams are the active operators of  
the everyday knowledge and project manage-
ment assets of  the organization. That is a big 
deal across the board for dynamic lab service 
organizations.

Both knowledge management and project 
management are essential lab functions that are 
reflected in the cultivation of  strong teams, which:
• collaborate well 
• have perspective 
• have a sense of  the “maze” they work within 

every day 
• have the ability to zoom in and out with re-

gard to their operating roles and the broader 
technical, customer, and economic world 

• are bonded by devotion, compassion, and 
concern for individuals

We depend on lab teams to move the benefits 
of  discovery, testing, analytics, compliance, and 
learning into the open. More capable lab teams 
are the engines for making that happen, serving 
the cause, and taking care of  today—while get-
ting things ready for tomorrow.

Whether in scientific, operating, or technical 
settings, from crash-testing products to analyz-
ing polymers in production scale, the labora-
tory and its constellation is, more than ever, 
dependent on the ability of  teams of  people 
to work together effectively. Team elements 
can either make or break enterprise growth, 
performance, and change. Collaboration builds 
across departments and institutions. It con-
nects markets, and allows work to get done in 
ways that cannot happen in separate endeavors. 
Strategic laboratory teams must be designed 
with the work to be done in mind, strengthened 
through deliberate practice and leadership, and 
deployed to represent a culture of  accountabil-
ity in everyday thought and behavior… beyond 
the normal hierarchy.

It’s time to view teams as strategic assets, 
and to treat them as such. Most teams are 
casually constructed, and while they may 
look functional from the outside, leadership 
is often left without answers at the end of  the 
day—wondering why the needles aren’t being 
moved in the right direction. Look at your lab 

teams, and challenge your people to look at them with a new 
readiness and perspective. Staying competitive in a changing 
marketplace depends on teams.

Daniel Wolf is president of  Dewar Sloan, a strategy and development 
group with extensive ties in technical and lab markets. Brooke Felger is 
the SC/24 project manager for Dewar Sloan, in charge of  the FieldBook 
entitled: Strategic Teams and Development, forthcoming – 2019. Brooke 
can be reached at bfelger@dewarsloan.com.
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health & safety

W 
hether you are planning new construction 
or renovating an existing space, building 
construction is a dirty business, and a lack 

of  pre-planning will guarantee impacts on indoor air 
quality. If  you develop and follow a good construction 
management plan, you can control the mess and greatly 
reduce the impact on indoor environmental quality dur-
ing and after the construction process. 

A good IEQ management plan will pay big dividends 
in terms of  worker health and productivity as well as 
facility maintenance costs after the fact. Recent research 
suggests that improving indoor air quality can increase 
worker productivity between one and eight percent and 
averages about three percent. If  the average cost for 
employee salaries in a typical Class A building is around 
$150 per square foot, better indoor air quality can save 
an employer around $4.50 per square foot just from im-
proved worker productivity.1

A couple of  excellent resources to help you prepare 
a construction management plan are the Environmental 
Protection Agency’s Indoor Air Quality Tools for Schools2 
and the Sheet Metal and Air Conditioning Contractors 
National Association’s IAQ Guidelines for Occupied Build-
ings under Construction.3 These resources discuss about a 
half  dozen controls to implement during your construc-
tion project. We have added some of  our own to ensure a 
comprehensive construction management plan. 

1. Prepare a construction management plan
Write a base construction management plan (CMP) 

and then modify as needed for specific projects before 
providing to contractors, building occupants, and  

employees. The main focus should address schedul-
ing. This is especially important if  your construction 
or renovation project is in close proximity to occupied 
adjacent buildings or workspaces. Dust, noise, and odors 
common to construction will impact adjacent areas and 
potentially affect occupants. 

The CMP and good scheduling are also vital to 
protect building materials. Construction projects cannot 
avoid the weather and if  ignored can seriously impact 
indoor air quality. Protect stored materials, especially 
porous material such as drywall, from moisture and 
microbial growth. This is much easier once the building 
shell is dried in. Discard any water-damaged materials to 
make sure they are not used in the construction.

Construction sequencing is very important in mini-
mizing the absorption of  volatile organic compounds 
(VOCs) by porous materials. This means complet-
ing application of  wet and odorous materials such as 
coatings, paints, and sealants before installing absor-
bent “sink” materials such as carpets, ceiling tiles, and 
upholstered furnishings.

Indoor air quality “time of  use” problems originate 
from activities such as cleaning (see housekeeping 
below), roofing projects, or floor refinishing. Schedule 
these on weekends or after normal hours, when the 
potentially affected facilities are closed. If  your project 
is a renovation, review the pathway interruption and 
source control sections to understand the importance 
of  isolating work areas from non-work areas. Contain-
ment and isolation are especially important when reno-
vations must be done during working hours and when 
business operations run 24/7.

health & safety
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2. Source control
Controlling sources means preventing or eliminat-

ing pollutants from entering the building. Do not allow 
vehicles, machinery, or equipment to operate or idle 
near entries, loading docks, or air intakes. Ensure source 
control is employed for all pollution-causing activities 
and products such as roofing tar pots, painting, concrete, 
block or brick cutting, etc.

Powered equipment produces exhaust fumes loaded 
with carbon monoxide, and the other activities give off  
chemical vapors or dusts that could be pulled into the 
building. Carbon monoxide, as most are aware, is poten-
tially very harmful, causing asphyxiation and even death 
at very high concentrations, while paint and tar fumes, 
usually just a nuisance, can produce headaches, nausea, 
and dizziness if  levels accumulate.

One last recommendation for source control is to lo-
cate trash containers and dumpsters away from building 
openings. Source control is also tied to housekeeping and 
worker education, as discussed below.

3. Pathway interruption (ventilation and exhaust)
When pollution-causing activities must occur inside 

the building, you need to implement steps to isolate 
active dirty work areas from clean or occupied spaces. 
Ventilation and exhaust systems are used to control and 
remove pollutants produced by these activities.

If  the HVAC system is already installed, you can 
use pressure differentials to keep pollutants generated 
in dirty work areas from getting to clean areas. This 
strategy often requires building temporary barriers. We 
can then pump more supply air to the clean area and, if  
needed, increase exhaust from the dirty work area, pre-
venting pollutants from escaping to the clean sections. 

Depending on your climate and local weather, the use 
of  100% outside air for the HVAC system, thus diluting 
and exhausting contaminants, is an option, provided we 
protect the HVAC system (see below). 

Pathway interruption can also involve using local 
indoor exhaust equipment. Place high-volume evacua-
tion blowers in the dirty area and near the contaminant 
source activity to capture and exhaust the pollutants 
directly outside using appropriate lengths of  flex ducts.

4. HVAC protection
It is imperative to protect all air handling equipment 

from dust, insect, moisture, and microbial contamination 
during construction activities. If  the HVAC system is 

operated during construction, make sure filters are in-
stalled. Temporary filter media with a minimum efficien-
cy reporting value (MERV) of  5 to 8 is recommended. 
(MERV ratings refer to how well a filter traps particles in 
the air; the higher the number, the better the filtering.) 4 
Install new filter media when construction is completed 
and before occupancy.

Repair all leaks in the ducts or air handlers promptly. 
Clean or replace any HVAC equipment or ductwork that 
becomes contaminated prior to system start-up. If  the 
HVAC system is designed with ducted return air (i.e., 
ductwork under negative pressure), then the return side 
should be damped off, sealed with plastic, or isolated 
during heavy construction, demolition, or pollutant-
generating activities.

5. Interior finishes
Emissions from adhesives, paints, floor coverings, car-

pets, and furnishings are unavoidable during new con-
struction and renovation. We strongly encourage the use 
of  low-VOC-emitting carpets, glues, paints, and other 
furnishings. This will reduce the number of  contami-
nants you have to deal with as they cure and off-gas (i.e., 
emit vapors as they react, cure, and/or dry).

Controlling indoor pollutants from these sources is 
best done using the HVAC system. Ensure the inte-
rior spaces are properly cured—by ensuring that the 
drywall and plaster is cured and shows proper moisture 
content—before applying finishes. We recommend 
keeping the system operating 24 hours per day dur-
ing the installation of  all interior finishes. Another 
alternative is to run the system 24 hours per day for a 
minimum of  three days at a stable temperature and a 
relative humidity of  60% or less.

Finally, we recommend not permitting vinyl wallpaper 
or other water impermeable coverings on the interior 
side of  exterior walls. These materials tend to trap mois-
ture and lead to mold growth and other problems.

6. Housekeeping
The importance of  good housekeeping during con-

struction and renovation projects cannot be overstated. 
Prior to installation, store building materials in a clean 
area protected from weather. Perform regular (at least 
daily) housekeeping to prevent tracking dust and debris 
from construction areas to clean non-work areas. Before 
allowing occupants to move in, perform a thorough 
cleaning to remove contaminants from the building. 

http://www.labmanager.com
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Keep in mind that some conventional 
cleaners can be a contaminant source. 
Concentrate cleaning activities on spaces to 
be occupied and the HVAC system. For the 
HVAC, ensure all coils and fans are cleaned 
and filters are replaced with new ones in 
advance of  performing the final test and 
balance and especially before conducting 
baseline air quality testing (which we also 
strongly recommend).

7. Worker education
Inform all workers about construction 

activities and schedules and keep occupants 
updated during the project. It is a good idea 
to train employees on how to prevent, con-
trol, and remove indoor air quality pollutants.

A good hazard communication program 
for all employees will train employees on 
reading and understanding safety data 
sheets (SDS), aiding them in selecting po-
tentially less harmful products and provid-
ing guidance on proper use and waste han-
dling. Emphasize the selection of  cleaning 
chemicals that are low VOC emitting and 
make sure the SDS are reviewed and kept 
close at hand. 

In summary
Preparing and implementing a good 

construction management plan preceding 
building projects will go a long way in pro-
tecting workers’ health and preventing poor 
indoor environmental quality. The absence 
of  a construction IEQ plan will most likely 
affect indoor air quality negatively and may 
continue throughout the life of  the building.

Poor scheduling or source control can 
lead to immediate impacts causing employee 
complaints and serious disruptions. Installa-
tion of  moisture-damaged building materials 
or poor-quality paints and finishes can create 
difficult long-term indoor air quality issues. 
By employing the presented control methods, 
you are well along in protecting the health 
of  construction workers during construction 
or renovation and of  building occupants for 
years to come.

Vince McLeod is an American Board of  Industrial Hygiene-certified 
industrial hygienist and the senior industrial hygienist with Ascend 
Environmental + Health Hygiene LLC in Winter Garden, Florida. He 
has more than 35 years of  experience in industrial hygiene and environ-
mental engineering services, including 28 years with the University of  
Florida’s Environmental Health & Safety Division. His consulting ex-
perience includes comprehensive industrial hygiene assessments of  major 
power-generation, manufacturing, production, and distribution facilities. 
Vince can be reached at vmcleodcih@gmail.com.
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P lant cell culture extracts have become a popular 
ingredient in many cosmetics and personal care prod-
ucts. Plant cells possess unique characteristics that 

make them an appealing ingredient for skin rejuvenation 
treatments, notably their totipotent nature. Unlike mamma-
lian cells, individual plant cells have the genetic information 
required to grow and differentiate into whole plants. They 
also produce secondary metabolites that protect against 
various stressors, such as ul-
traviolet (UV) radiation. This 
has led to the hypothesis that 
the secondary metabolites and 
phytohormones produced by 
plants may have antiaging and 
regenerative effects in human 
skin. Bioprocessing enables 
cosmetic and personal care 
ingredient manufacturers 
to produce large quantities of  secondary metabolites and 
phytohormones from a variety of  plant species. 
Some of  the earliest cell culture studies began in 1898. 

Now considered the founder of  plant cell culture, Austrian 
botanist Gottlieb Haberlandt began to culture isolated so-
matic cells and proposed the concept of  totipotency—the 
ability of  a single cell to produce the differentiated cells of  
the plant. In subsequent studies by Steward et al., carrot sec-
ondary phloem in medium were observed to produce new 
cells, which proliferated to form aggregates and eventually 
develop roots, supporting cellular totipotency for carrot 
cells. These early studies led to further research to identify 
and produce various plant cell metabolites for use in phar-
maceuticals, food, and cosmetics. 

It is impossible to keep whole plant cells alive for use in 
cosmetics. As such, it is necessary to produce and extract 
various secondary metabolites, such as flavonoids, phenolic 
compounds, and alkaloids in large quantities. Bioprocessing 
offers a sterile, standardized method to produce sufficient 
quantities of  these compounds. It also reduces the environ-
mental impact of  harvesting plant cells because it requires 
less water and eliminates the need for pesticides. The pro-

cess begins with the creation 
of  dedifferentiated plant cells 
by selecting a portion of  the 
plant (stems, leaves, flowers, 
etc.) that contains a high con-
centration of  the compound 
of  interest. The raw material 
must then undergo surface 
sterilization and be “wound-
ed” to initiate the formation 

of  a callus (a mass of  unorganized cells) in response to the 
damage. The callus is then cultured in a dish and scaled up 
to bioreactors for mass propagation. 
For scale-up from cell culture dishes to bioreactors, it is 

important to consider the different structural and me-
chanical components of  the bioreactor to create the opti-
mal environment for the cell culture. The efficiency with 
which oxygen is delivered to a bioreactor is measured as 
kLa, which is the mass transfer coefficient and the surface 
area of  the gas bubbles in the liquid. The mass transfer of  
gases will depend on the impeller and sparger used in the 
bioreactor. More-efficient mass transfer is achieved using 
a sparger that produces smaller bubbles, due to the greater 
surface area. The impeller mixes the culture to ensure 

industry insights: bioprocessing

The Nature of  Skincare 
BIOPROCESSING PLANT CELL SECONDARY METABOLITES AND PHYTOHORMONES 
FOR PERSONAL CARE PRODUCTS  by Michelle Dotzert, PhD

“Biotechnology is useful to  
produce natural material in  

high concentration with reduced 
needs of land and water.” 
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consistent temperature and nutrient gradients, and mixing speed as well 
as the type of  impeller must be suited to the specific culture. 
An additional consideration is whether to employ single-use or stainless-

steel bioreactors. Single-use bioreactor systems are gaining popularity 
due to their low cost, convenience, and portability. However, single-use 
systems require a constant supply of  consumables and a well-trained 
staff  to ensure proper assembly and breakdown, as opposed to more 
automated stainless-steel bioreactors. The possibility of  chemical leach-
ing from the bioreactor bag to the culture media must also be considered. 
Stainless-steel bioreactors are less prone to user error; however, they are 
not as flexible as single-use systems. Further, the monetary and envi-
ronmental cost of  disposable bioreactor bags may be offset by the cost 
of  cleaning and sterilizing multiuse systems. Ultimately, the decision to 
work with single-use or reusable bioreactor systems will depend on the 
type of  cell culture and the scale of  production.

Mibelle Biochemistry Group uses PhytoCellTec technology to gener-
ate and cultivate plant stem cells. Mibelle Biochemistry was the first 
company to promote a cosmetic active using plant stem cells. These 
cells contain epigenetic factors that promote self-renewal and multi-
potency of  the cells. Mibelle plant cell lines are produced from gamay 
teinturier Fréaux (a French grape variety from Burgundy), symphytum offi-
cinale (comfrey), rhododendron ferrugineum (Alpine rose), and several other 
species. The epigenetic factors in the stem cell extracts are thought to 
aid in skin regeneration, UV protection, cell turnover, and resistance. 
Bernhard Henes, head of  biotechnology at Mibelle, explains that “sus-
tainability and natural are huge issues in the skincare market, and still 
increasing.Biotechnology is useful to produce natural material in high 
concentration with reduced needs of  land and water. It is especially 
interesting to access very rare or difficult-to-grow species.” Mibelle’s 
plant cell lines are produced “with single-use wave bag technology. It’s 
about reduced shear forces but also about not needing cleaning and 
sterilization protocols.” Indeed, this is why many other laboratories opt 
for single-use bioreactor systems over stainless-steel bioreactors. 
Cosmetic and personal care ingredient manufacturers are turning to nature 

to develop safe and effective products for skin rejuvenation. Scaling up bio-
processing enables scientists and manufacturers to produce large quantities 
of  plant cell culture extract under sterile conditions. In the battle against 
stress and aging, scientists continue to explore Mother Nature’s secrets. 

Michelle Dotzert, scientific technical editor for Lab Manager, can be reached at 
mdotzert@labmanager.com or 226-376-2538.

“It [biotechnology] is especially interesting to 
access very rare or difficult-to-grow species.” 
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Proper Pipetting Posture Prevents Muscle 
Strain During Work

Everyday work in a laboratory puts high demands on our 

bodies. Air-conditioned rooms, heavy equipment, and 

long series of repetitive movements strain different muscle 

groups. These burdens can lead to stiffness or pain in 

multiple parts of the body. Some of these can be relieved 

in the early state, but some expand and bury a risk of 

becoming chronic, like repetitive strain injury (RSI). This 

painful injury of the arm, wrist, and hand is widespread 

among pipette users, but could be prevented by the cor-

rect seating or standing position during work.

Today’s work in offices and laboratories is mainly done in 

two positions, either sitting or standing. After a long day 

of work, some feel a pain or stiffness in the lower back, 

neck, or shoulders. Some also complain about headaches 

and pain in the arm, wrist, and hand. Long working hours 

and repeated pipetting strains the arm and hand muscles. 

Repetitive strain injury (RSI) is a common result of this 

overuse among pipette users. 

Most of us do not give pain too much attention when we 

are young. Usually, the pain disappears overnight and 

we resume pipetting as much as before and in the same 

position. But after years of work, the pain shows more of-

ten and more intensely; sometimes it does not disappear 

anymore with easy stretching and exercise. This injury 

can become chronic and lead to reduced power in the 

arm, making you unable to pipette long periods with a 

mechanical pipette. Medical treatments, physical therapist 

sessions, surgeries, or, in the worst case, inability to work 

are the consequences. 

Some simple points, like an upright seating position with 

the elbows close to the body and a chair positioned so 

that the elbows are slightly higher than the working table, 

already help a lot. Simply taking care to maintain a cor-

rect seating position can prevent and release pain. It can 

make you feel more relaxed during work and less tired in 

the evening. 

Additionally, you should take care when arranging instru-

ments and tools on the worktable to have everything with-

in reach. Think about your kitchen: you keep the plates, 

glasses, and cutlery in front or on top of items you need 

less often. It should be the same in the lab. Reaching up 

to grab a tool you often need, or regularly bending down 

to get sample tubes needed strains the whole body and 

makes work less effective and relaxed. 
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Q: Can you provide some 
historical perspective on how 
and why PCR was able to make 
the leap from lab to clinic in 
terms of its use?

A: PCR has become an indispensable 
tool for molecular biology over the 
past few decades. It was initially just 
an analytical laboratory tool, but it has 
now become a center point for diag-
nostics. However, it has taken nearly 30 
years for PCR to make this transition, 
and there are several reasons it took 
that long. Initially, there were some 
limitations to using PCR due to patent 
concerns. One of  the tipping points 
was the advent of  real-time PCR in 
the 1990s, which enabled quantitative 
analysis and eliminated the concerns 
around contamination, both of  which 
are important for diagnostic applica-
tions. Real-time PCR allowed for an en-
closed reaction so that the amplification 
product never left the reaction tube and 
minimized exposure to contaminants. 
Melting analysis was introduced in the 
mid-1990s, and over the years it has de-
veloped into more powerful techniques 
like high-resolution melting (HRM). 
HRM combines the convenience of  
real-time PCR with the elimination of  
contamination issues, making it more 
amenable to clinical laboratory adop-
tion. Digital PCR and massively parallel 
sequencing are extensions of  clonal 

amplification that are based on PCR, 
and they are all making their way into 
the clinic. There are other develop-
ments taking place right now that are 
also on the edge of  laboratory research 
and clinical diagnostics.

Q: What are some of the new 
developments and trends that 
are driving the growth of this 
technology?

A: What makes PCR more clinically 
important is a trend to move away from 
single analyte testing toward running 
multiple tests that are all relevant to the 
sample being analyzed. This multiplex 
analysis is called syndromic analysis if  
the targets are all possible causes of  a 
syndrome. Syndromic panel analysis has 
become popular and can help identify a 
specific causative agent from a spectrum 

of  organisms. There are a number of  
FDA-approved syndromic kits now 
available that use multi-analyte PCR. 
The technical advances in PCR with 
multiplexing, along with cost reduc-

tion and increased understanding of  
diseases, have made it more relevant 
and suitable for clinical diagnostics. 
However, the central utility of  PCR is 
really the common thread through all 
the reasons it succeeded in making the 
transition from the lab to the clinic.

Q: What are some of the gaps 
that need to be addressed in 
terms of technical innovation  
and utility?

A: There are many non-PCR-based 
molecular methods that are FDA ap-
proved, typically for single analytes. 
However, the concept of  amplification 
and detection is clearly a winner for 
diagnosis of  infectious diseases, cancers, 
and genetic diseases. The potential 
of  PCR has certainly not reached its 
maximum. Originally, there was no in-

strumentation to do PCR and it would 
take two to four hours to complete the 
analysis. By 1991, there were papers 
showing increased speed of  PCR, 
bringing the analysis down to 10 to 15 

ask the expert

Carl Wittwer, PhD

Carl Wittwer, PhD, professor of pathology and adjunct professor of biomedical engineering at 
the University of Utah, talks to contributing editor Tanuja Koppal, PhD, about how polymerase 
chain reaction (PCR) has made the transition from laboratory research tool to clinical diagnostic 
tool. Dr. Wittwer talks about what made this transition possible and what lies ahead in terms of 
new developments and applications for PCR.

ASK THE EXPERT
NEW FRONTIERS IN PCR  
by Tanuja Koppal, PhD

“Real-time PCR allowed for an enclosed reaction so 
that the amplification product never left the reaction 
tube and minimized exposure to contaminants.”
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minutes. This “rapid-cycle PCR” was 
later adapted into the LightCycler 
real-time system licensed to Roche. 
However, does speed really make a 
difference in PCR analysis? For refer-
ence labs where you receive samples 
and test them in batches, rapid testing 
doesn’t make much difference. But 
for point-of-care diagnostics, speed 
does make a big difference as you 
can get test results faster and make 
decisions more quickly when treating 
the patient. In 2015, we published a 
manuscript on Extreme PCR, where 
we now bring down the time for PCR 
amplification to less than a minute. 
It is based on a PCR reaction that is 
sensitive, specific, has high yield, and is 
enabled by rapid temperature changes 
and increased reaction concentra-
tions. It’s like supercharging the PCR 
reaction by increasing some of  the 
individual components to make the 
reaction go faster. We increase the 
primer concentrations so that an-
nealing takes place more rapidly. We 
increase the enzyme concentrations 
so DNA extensions can happen more 
rapidly. The system is still experimen-
tal and not clinical, but it proves that 
it’s possible to bring down PCR times 
from minutes to seconds. Our record 
for extreme PCR amplification is 35 
cycles in 14.7 seconds and produced a 
strong amplification product that we 
could observe on gels. 

To achieve HRM, many manufactur-
ers slow down the melting process, 
getting more data points to improve the 
resolution. However, we’ve now shown 
that melting, as well as amplification, 
can be done very quickly in about four 
seconds. Rapid, homogeneous melting 
analysis is in fact better for differen-
tiating various genotypes in a sample, 
with the prerequisite that you must 
have good control of  the temperature 

throughout the sample. It is interesting 
to consider the possibilities of  mo-
lecular diagnostics in under a minute 
for point-of-care diagnostics. Extreme 
PCR and high-speed melting are cur-
rently being done with prototypes that 
are big, expensive, and hard to work 

with, which is why these techniques are 
still in the experimental stages and not 
yet commercially available.

Q: Are there other applications 
of PCR that you envision 
beyond life science and 
healthcare?

A: Anything that has a DNA or RNA 
or any nucleic acid is amenable to 
PCR. It’s such a deceptively simple 
technique to use. There is a lot of  
research still to be done in plants and 
microbes. With food crops that are 
genetically modified, many studies 
involve using PCR to see how things 
are changing and improving. Medical 
diagnostics, by definition, is conserva-
tive and you want people to be cau-
tious. So, things do take time. The field 
changes when small companies and 
academic labs take the risk to develop 
technologies to improve diagnostics. 
Molecular diagnostics has made great 
strides in throughput, parallel pro-
cessing, and increasing the density of  
information from results. There is a 
lot of  information in the genome that 
is amenable to being collected and 
analyzed, but that is not what excites 
me. What gets me interested is rapid, 

targeted results that can improve 
everyday patient care. Anything that 
improves the speed or quality of  
diagnostics is most interesting to me. 
Information costs time and money, and 
you want to target information toward 
what makes a difference. 

Carl Wittwer is a professor of pathol-
ogy at the University of Utah. He 
received a PhD from Utah State Univer-
sity and an MD from the University of 
Michigan. Wittwer has published more 
than 200 articles focusing on technique 
and instrument development in mo-
lecular diagnostics. In the early 1990s, 
he developed rapid-cycle PCR for DNA 
amplification in 10 to 15 minutes and 
was the primary inventor of the Light-
Cycler® system, with over 20,000 units 
placed worldwide by Roche. Wittwer 
holds 39 US patents and their foreign 
equivalents. He introduced SYBR Green 
I, adjacent hybridization probes, melt-
ing analysis, and high-resolution melt-
ing (HRM) to real-time PCR, techniques 
that are widely used today. Current 
projects are extreme PCR (<1 min.) and 
high-speed melting (HSM) in <5 sec-
onds. In 1990, Wittwer cofounded Bio-
Fire Diagnostics, a company that has 
grown to over 1,600 people today. He 
served as chairman of the board from 
2012 until the company’s acquisition 
by bioMerieux in 2014. 

Tanuja Koppal, PhD, is a freelance 
science writer and consultant based in 
Randolph, New Jersey. She can be reached 
at tkoppal@gmail.com.

ask the expert

“The system is still experimental and not clinical, 
but it proves that it’s possible to bring down PCR 
times from minutes to seconds.”
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by Mike May, PhD

Cleaning glassware with a washer keeps a lab moving 
forward more efficiently, but other efficiencies 
also come into play. For one thing, following some 

expert tips makes the process more environmentally friendly. 
The same tips can also save money. The right device can 
increase savings, but how it gets used also matters. 

“Laboratory glassware washers can affect the amount of  
environmental resources used—water, electricity—by the lab, 
as well as contributing to decreasing the lab’s environmental 
footprint,” says Joan Wickersheim, assistant director for 
research and academic safety at the University of  Texas, 
Dallas. Any glassware washer, though, is better than none. 
“In terms of  water conservation,” Wickersheim explains, 
“glassware washers decrease the amount of  water used as 
compared to hand washing.” So, using a washer is more 
environmentally friendly, but it’s important to use the right one.

A shopping list

Wickersheim provides a collection of  capabilities to 
consider when shopping for a glassware washer. At the 
top of  her list is a washer’s size and configuration. She 
says that it “should be large enough and have enough 
racks to accommodate the many types of  glassware [and] 
utensils in your inventory, and allow for minimal free 
space when the washer is filled to capacity.”

She also encourages scientists to consider the water usage 
and energy efficiency of  a washer. Plus, it’s important 
to consider how a washer handles the flow of  clean 
water and wastewater. A user should “ensure that cross 
contamination cannot occur between clean and dirty 
water, and that discharged water can be safely released to 
the sanitary sewer system,” Wickersheim notes.

The energy use can also depend on some electronic 
features. Allison Paradise, CEO and founder of  My Green 
Lab (Los Gatos, CA), endorses buying a glassware washer 
with a standby mode. “Glassware washers that do not have 
a standby mode will stay on all the time by default,” she 
says. “This means that people need to remember to turn 

them off  at night, [and] … we all know how that goes.” 
Most often, such devices stay on. In addition to a standby 
mode, a washer should allow the start time of  a cycle to be 
set; the lab can save money by running the washer during 
nonpeak electricity-usage hours. 

The construction of  a washer also determines how green 
it is. “Purchasing washers that have a high percentage of  
both recycled and recyclable material conserves supply 
and disposal resources,” Wickersheim says. 

Beat the heat

In some cases, just washing glassware is not enough, as 
it also needs to be sterilized in an autoclave. “A standard 
autoclave can use more than 60 kilowatts a day and 
can consume thousands of  gallons of  water per week,” 
says Paradise. “In general, it makes sense to purchase 
sustainable models and to use the most eco-friendly 
cycles simply to reduce waste.”

Scientists who don’t have the time to search for the greenest 
device can visit My Green Lab’s ACT—accountability, 
consistency, and transparency—site (https://act.mygreenlab.
org/). This information, says Paradise, “makes it much 
easier to compare products and find one that is the most 
sustainable in all aspects, from manufacturing to use to the 
product’s end of  life.” So look for the ACT label.

For washers and autoclaves, the greenest loads are the 
full ones. “Consolidate loads!” Paradise encourages. 
“Don’t run a washer or an autoclave for just one item.” 
When running a full load, make it even greener by 
choosing the right detergent. “Not all applications 
require detergent, and when it is required, try to use 
something with reduced toxicity,” Paradise says. 

Scientists must consider several factors to “green” their 
glassware-washing practices. Everything from the device 
choice through operation of  the device determines the 
environmental impact.

Mike May is a freelance writer and editor living in Texas. 
You may reach him at mike@techtyper.com.
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PPPL selects Starline Plug-In Raceway & Track Busway as 
power distribution solution for new laboratory
Starline helps Princeton Plasma Physics Laboratory plan ahead for future facility

Princeton Plasma Physics Laboratory (PPPL) in 

Princeton, New Jersey is a collaborative na-

tional center for fusion energy research. Funded 

by the Department of Energy, the laboratory ad-

vances the coupled fields of fusion energy and 

plasma physics research, and, with collabora-

tors, is developing the scientific understanding 

and key innovations needed to realize fusion 

as an energy source for the world.

In 2015, in order to continue expanding its 

plasma research for the production of nano 

particles, PPPL embarked on a project to design 

a brand new Laboratory of Nano Synthesis.

Problem

When planning its new laboratory space, 

PPPL’s designing engineers recognized that 

science is constantly evolving and imposes 

continuous changes in the facility infrastruc-

ture. In order to accommodate these future 

changes, the lab had to have a modern 

design that would be able to adapt to future, 

various layouts.

Unfortunately, using traditional power methods 

often results in outlets that are hard wired 

in place. Not only do these inhibit layout 

changes, but in most cases they also lead 

to expensive rewiring work in the future that 

wastes valuable resources and time.

“The objective for the electrical design in the 

new lab space was to incorporate infrastruc-

ture flexibility for the changing environment of 

plasma research,” said Power Engineer Craig 

Shaw with PPPL.

With flexibility being a major concern, PPPL 

needed a power distribution system that would 

grow with its space, as opposed to being a 

main obstacle for future innovation.

Solution

PPPL ultimately chose Starline Plug-In Raceway 

and Track Busway as the power distribution 

systems for its new Laboratory of Nano Syn-

thesis. With Starline, PPPL is able to arrange 

its electrical outlets based upon the needs of 

its workspace, instead of arranging its work-

space around the electrical outlets.

“Cost is always a factor, however, providing 

a well-engineered, flexible solution at a mod-

est cost premium saves much more in future 

modifications,” said Shaw.

Plug-In Raceway comes with a prewired back-

plane and takes approximately one third less 

time to install than similar products. The back-

plane can then be covered by an assortment 

of snap-on cover pieces and plug-in modules 

that can be rearranged for convenient ac-

cess to power. Starline Track Busway is an 

overhead power distribution system that has 

a continuous access slot to plug into power. 

Available with a versatile selection of plug-in 

units, the busway gives PPPL the ability to ac-

cess power when and where they need it.

With flexibility being a major concern for PPPL’s 

new lab space, it needed a customizable 

power system that could grow and change 

with its research needs. Plug-In Raceway and 

Track Busway were chosen as its products of 

choice due to the systems flexibility and ease of 

installation and future modifications.

Result

By choosing Starline for its power distribution, 

PPPL ensured its access to power would never 

be an obstacle to the laboratory’s future ar-

rangements. The Laboratory of Nano Synthesis 

will be able to accommodate whatever equip-

ment layout is most efficient for its Research, 

without any costly electrical modifications.

When asked about the final results of the 

project in regard to Starline, Shaw stated “the 

outcome provided a comprehensive, flexible 

electrical solution of which modifications will 

be easier and faster. I would absolutely recom-

mend Starline for a similar project.”

PPPL selects Starline Plug-In Raceway 
& Track Busway as power distribution 
solution for new laboratory

Starline helps Princeton Plasma Physics Laboratory plan 
ahead for future facility 

Princeton Plasma Physics Laboratory 
(PPPL) in Princeton, New Jersey 
is a collaborative national center 
for fusion energy research. Funded 
by the Department of Energy, the 
laboratory advances the coupled fields 
of fusion energy and plasma physics 
research, and, with collaborators, is 
developing the scientific 
understanding and key 
innovations needed 
to realize fusion as an 
energy source for the 
world. 

In 2015, in order to 
continue expanding 
its plasma research 
for the production of 
nano particles, PPPL 
embarked on a project 
to design a brand new 
Laboratory of Nano 
Synthesis.

Problem
When planning its new 
laboratory space, PPPL’s 
designing engineers 
recognized that science is constantly 
evolving and imposes continuous 
changes in the facility infrastructure. 
In order to accommodate these future 
changes, the lab had to have a modern 
design that would be able to adapt to 
future, various layouts.

Unfortunately, using traditional power 
methods often results in outlets that are 
hard wired in place. Not only do these 
inhibit layout changes, but in most 
cases they also lead to expensive

rewiring work in the future that wastes 
valuable resources and time.

“The objective for the electrical 
design in the new lab space was to 
incorporate infrastructure flexibility for 
the changing environment of plasma 
research,” said Power Engineer Craig 

Shaw with PPPL.

With flexibility being 
a major concern, 
PPPL needed a 
power distribution 
system that would 
grow with its space, 
as opposed to being 
a main obstacle for 
future innovation.  

Solution
PPPL ultimately 
chose Starline 
Plug-In Raceway 
and Track Busway 
as the power 

distribution systems for its 
new Laboratory of Nano 
Synthesis. With Starline, 

PPPL is able to arrange its electrical 
outlets based upon the needs of its 
workspace, instead of arranging its 
workspace around the electrical outlets. 

“Cost is always a factor, however, 
providing a well-engineered, 
flexible solution at a modest cost 
premium saves much more in future 
modifications,” said Shaw. 

Plug-In Raceway comes with a 
prewired backplane and takes 

approximately one third less time 
to install than similar products. The 
backplane can then be covered by an 
assortment of snap-on cover pieces 
and plug-in modules that can be 
rearranged for convenient access to 
power. Starline Track Busway is an 
overhead power distribution system 
that has a continuous access slot 
to plug into power. Available with a 
versatile selection of plug-in units, 
the busway gives PPPL the ability to 
access power when and where they 
need it.
 
With flexibility being a major concern 
for PPPL’s new lab space, it needed a 
customizable power system that could 
grow and change with its research 
needs. Plug-In Raceway and Track 
Busway were chosen as its products 
of choice due to the systems flexibility 
and ease of installation and future 
modifications. 

Result
By choosing Starline for its power 
distribution, PPPL ensured its access 
to power would never be an obstacle 
to the laboratory’s future arrangements. 
The Laboratory of Nano Synthesis will 
be able to accommodate whatever 
equipment layout is most efficient for its 
Research, without any costly electrical 
modifications. 

When asked about the final results 
of the project in regard to Starline, 
Shaw stated “the outcome provided 
a comprehensive, flexible electrical 
solution of which modifications will be 
easier and faster. I would absolutely 
recommend Starline for a similar 
project.”

The objective 
for the electrical 

design in the new 
lab space was 
to incorporate 
infrastructure 
flexibility for 

the changing 
environment of 

plasma 
research.

- Craig Shaw, 

Power Engineer 

PPPL

www.starlinepower.com/raceway
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by Angelo DePalma, PhD

Evaporation, or sample concentration, is a staple 
of  most biology and chemistry labs. Depending 
on sample size and composition, solvent type, 

and required throughput, laboratory managers might 
consider designs other than standard, single-bulb rotary 
evaporators.

Organomation (Berlin, MA) offers two core evaporative 
technologies, with nitrogen blowdown being their primary 
focus. The N-EVAP, MICROVAP, and MULTIVAP lines 
use nitrogen blowdown and heat to strip solvents from 
small evaporator vessels, while the parallel boiling-bath 
evaporator, S-EVAP, works much like standard rotary 
evaporators. “S-EVAP resembles a standard single-bulb 
rotary evaporator, but can process multiple samples 
simultaneously,” says Amy Valladares, sales technician at 
Organomation. S-EVAP holds up to 10 round-bottom or 
Kuderna Danish (KD) flasks of  up to 500 mL.

Configurations differ depending on the sample flask. 
As the sample evaporates, solvent gases enter the 
condenser either through a Snyder column for KD 
flasks or via an adapter to a Hopkins condenser for 
round-bottom vessels.

One drawback of  standard rotary evaporator models is 
that the evaporator, bath, hoses, etc. occupy too much 
bench space for just one sample. Multiflask designs 
multiply the sample-per-square-foot value proposition 
since they employ one bath, one condenser water source, 
and one solvent recovery flow path for up to 10 samples.

Nitrogen blowdown units use an entirely different 
process. Samples are heated in a water or dry aluminum 
bead bath. As the sample heats, nitrogen blows across 

the surface of  the liquid. The N-EVAP line (the 
company’s best-selling product) features adjustable gas 
flow and sample sizes. Like S-EVAP, it makes optimal 
use of  space, particularly for multiple samples of  up 
to about 50 mL. “N-EVAP accepts a wide variety of  
tubes, a unique feature which is particularly useful 
when samples are coming in from different processes or 
workflows,” Valladares says, for example different-sized 
tubes or flasks. The MICROVAP and MULTIVAP lines 
are designed for batch processing.

Valladares dismisses concerns that rapidly flowing nitrogen 
could sweep ambient air and moisture into the sample. 
“The nitrogen flow suffices to keep out other gases or 
impurities, particularly when samples are introduced in 
small-diameter tubes. The nitrogen flow is adjusted to the 
point where it disturbs the liquid surface without causing 
splashing.” Organomation evaporators enable individual 
control of  nitrogen flow to each sample, which allows for 
greater or lesser flow depending on the solvent or solvent 
mixture. “There’s a controller for the main gas input, 
but the nitrogen flow to each tube is adjustable without 
affecting nitrogen flow to neighboring samples.” 

As anyone who has tried one-off  nitrogen-blowdown 
evaporation knows, the process can be slow, and it becomes 
even slower with high-boiling-point solvents. Valladares 
explains the significance of  controlled heat in evaporation: 
“Blowdown by itself  is definitely slower than vacuum 
alone, but it’s decently fast when you add heat. I would not 
recommend blowdown for very large samples, since the 
higher the boiling point, the slower evaporation will be.”

With water bath temperatures limited by the 100°C 
barrier and solid bath temperatures reaching about 
120°C, users need to assess the suitability of  blowdown 
evaporators for high-boiling solvents like toluene and 
dimethyl sulfoxide. Solvent removal in those instances 
is usually accomplished by addition of  water to polar 
aprotic solvents followed by extraction, or, in the case 
of  high-boiling hydrocarbons, by extraction alone.

Labconco (Kansas City, MO) sells vacuum and nitrogen 
blowdown evaporators that use dry block heat to keep 
sample flasks in direct contact with the heat source. “This 
eliminates the need for a water bath, reducing system 
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“Consider the system’s  
temperature range, footprint, 
and ease of use.” 
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maintenance and cutting down on potential contamination,” says 
Megan Zimerman, product manager. 

The company also sells the CentriVap Centrifugal Vacuum 
Concentrator, a multiple-sample evaporator that combines 
centripetal force, dry heat, and vacuum to remove solvents 
quickly. CentriVap holds up to 132 samples of  up to 25 mL in size. 
An option, Heat Boost, surrounds the chamber wall with heat to 
remove high-boiling solvents.

“Another very useful option with CentriVap is refrigeration 
capability, down to -4°C, when working with heat-sensitive 
samples,” Zimerman says. “Systems offer nine user-set 
programs which allow for independent control of  run time 
and temperature settings, in single-degree or one-minute 
increments.” The temperature range is ambient to 100°C, and 
time range is up to 999 minutes.

Best practices

Operational and safety best practices are similar between water-
bath evaporators and conventional rotovaps. Bumping—the sudden, 
nonevaporative flow of  sample through the solvent recovery 
path—is a common problem when either heat or vacuum is applied 
rapidly. Splash or bump traps usually suffice to prevent the sample 
from traveling all the way to the solvent collection vessel. 

Organomation’s Valladares suggests using a boiling chip when 
such problems are anticipated. “Also watch for nitrogen flow in 

blowdown systems. The surface of  the fluid should be moving 
but not so strongly as to cause splashing, which can result in 
cross-contamination between samples.”

While solvent recovery from blowdown evaporators is 
impossible, solvent reservoirs for closed, bath-type systems 
fill very quickly with solvent of  varying purity, dryness, 
and composition. This “product” can serve directly, or after 
rudimentary drying, in noncritical applications such as glassware 
washing or rinsing, or in extractions from aqueous suspensions. 
Given the price of  high-purity solvents, many large research 
groups recycle evaporated solvents to reagent grade or above.

Labconco’s Zimerman advises lab managers to focus on sample 
needs when selecting an evaporator (or concentrator). The first 
consideration is sample volume, as systems using heat baths or blocks 
typically accommodate larger samples than nitrogen-blowback 
evaporators. Heat-sensitive or volatile samples will require a higher 
degree of  temperature control, and possibly refrigeration as well, to 
remove solvents efficiently while preserving the sample. 

“For safe and effective operation, we specify our products 
for operation only with nonflammable or Class D chemicals 
that have an auto-ignition temperature of  180°C or above,” 
Zimerman says. “It is also important to make sure you have 
the required accessories to aid in solvent recovery, for example 
cold traps, chemical traps, one or more trapping valves, etc.”

James Jacso, marketing director at Glas-Col (Terre Haute, IN), 
advises purchasers to look for flexibility in design and layout. 
“Also consider the system’s temperature range, footprint, and 
ease of  use.” 

Glas-Col’s nitrogen blowdown evaporators can hold 96-well 
plates, as well as tubes with volumes up to 50 mL, to accommodate 
evaporation from a wide variety of  workflows. Their basic systems 
employ a stand/manifold and nitrogen flow regulation. Advanced 
models allow control of  heat and gas flow to the sample, vertical 
movement of  the sample, and proportional gas flow. All use a dry 
heat source instead of  conventional water baths.

Jacso also suggests conducting evaporations in a fume hood 
and carrying out “periodic cleaning with the solvent you’re 
evaporating to prevent cross contamination in future runs.”

Angelo DePalma is a freelance writer living in Newton, New Jersey. 
You can reach him at angelo@angelodepalma.com.



46 Lab Manager    April 2019 LabManager.com

by Brandoch Cook, PhD

Most of  us who work in laboratories have seen 
the safety videos that are a precondition 
of  our employment. You know, the ones 

where an addled slacker commits the sum total of  
humankind’s follies in six and a half  minutes, and we 
roll our eyes and think, “Yeah, that doesn’t happen.” 
Well, maybe not exactly, but the consequences can 
be dire when anything does go wrong. Regardless, if  
we feel safe laughing at Scooter for doing things like 
reheating his latte on a fume hood stir plate, then a bit 
of  a lecture is in order.

Scooter’s travails would have been no balm to the 
eminent chemistry professor John Patten Emmet, 
whose early demise at age 47 was certainly hastened by 
a long series of  chemical mishaps that once included 
his assistant inadvertently throwing an uncapped 
flask of  sulfuric acid at him. Dr. Emmet was hired by 
Thomas Jefferson in 1825 at the University of  Virginia 
to fulfill the Enlightenment ideal of  placing inquiry 
front and center in university education. This initiated 
a novel course of  study in which students conducted 
their own experiments. Commensurate with this ideal, 
the iconic Rotunda broke with academic tradition 
and incorporated a library instead of  a chapel. It also 
housed a working chemistry lab, which was recently 
rediscovered behind a wall during a restoration 
project. The space contained remnants of  Dr. Emmet’s 
chemical hearth, with brick fireboxes surrounded by 
vents and flues to draw off  heat and toxic vapors. In 
other words, he created a fume hood; a rudimentary 
one, but effective enough that Thomas Edison later 
adapted similar designs incorporating the chimney  
in his own laboratory.

The University of  Leeds developed the first bona fide 
fume hood in 1923, consisting of  a cabinet at working 
height with a sash window that could be raised or 
lowered. Labconco offered the first commercial fume 
hoods in 1936, and innovations over the next half  
century included variable exhaust control, which 
allowed constant face velocity of  airflow, and shifts 
in building materials away from wood to fiberglass 
and coated steel, allowing greater durability and 
resistance to fire and corrosion. Regulatory standards 
were introduced in 1996, and now, a chemical fume 
hood at minimum consists of  a working cabinet with 
a moveable sash. It must be capable of  maintaining 
constant airflow through an exhaust system connected 
via building ductwork to allow venting of  fumes and 
vapors to the outside. Beyond that, there are many 
variations, and users should above all be aware of  which 
type of  hood they are preparing to work with and 
whether it is appropriate for the work they are planning.

To begin with, a fume hood is not the same as a 
biological safety cabinet (BSC). Fume hoods use 
ventilation and exhaust to protect the user and 
environment from chemical vapors, while BSCs 

THE FUME HOOD: YOUR LIFE DEPENDS ON IT
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“There are a wide variety of 
fume hoods and an array of 
strategies for their proper use.”
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VISIT WWW.LABMANAGER.COM/FUME-HOODS

employ HEPA filters to protect users and samples from 
contamination. To readers, this may be obvious, but 
perhaps it is less so to new students. Mistaking the BSC 
for a fume hood and opening a noxious substance like 
beta-mercaptoethanol floods the room with the smell of  
rotten eggs, and everybody has to leave. There are a wide 
variety of  fume hoods and an array of  strategies for their 
proper use. There is also an active field of  study with its 
own controversies about which apparatuses and settings 
are best for sensitive applications. Notably, the handling 
of  radiolabeled isotopes in the production of  diagnostic 
pharmaceuticals and the manipulation of  engineered 
nanomaterials are subject to various rates of  leakage into the 
ambient air, depending on variables such as face velocity, sash 
height, and temperature. 

Additionally, there are significant cost, energy, and regulatory 
concerns: A laboratory space is required to maintain a certain 
air exchange rate that must factor in constantly running 
fume hoods. Costs can exceed tens of  thousands of  dollars 
for a single laboratory, and the energy footprint of  fume 
hoods is perhaps the most significant single factor in making 
laboratory buildings four to five times more costly than 
comparable office space. Although variable air volume hoods 
have mitigated some long-term costs by allowing sashes to be 
closed when not in use, their implementation is not universal. 
Depending on the focus of  a given laboratory, users may 
encounter a wide variety of  air exchange designs with 
intrinsic capabilities and limitations.

With these caveats, there is a basic, unequivocal list of  fume 
hood best practices that all researchers should follow, as 
outlined next.

Before working:

• Determine the hood’s purpose and whether its capabilities 
are appropriate for the work to be done. Check active hood 
performance indicators against survey stickers to make sure 
it is within 20 percent of  optimal range.

• Fume hoods should be regularly monitored according to 
industry standards, including:
 Safety inspections completed according to the periodic 

schedule set by the relevant Environmental Health and 
Safety staff.

 Parts regularly updated and upgraded.
 Face velocity measured and compared with the 

manufacturer’s recommended range, using averaged 
values from an anemometer.

During work:

• All work should take place at least six inches beyond the 
front airfoil of  the hood, with a strip of  tape to demarcate 
the boundary and with the sash less than 18 inches open.

• Equipment that resides within the hood should be placed 
along the sides rather than at the front or back, ideally on 
perforated shelving, to avoid restricting or disturbing airflow 
through vents and airfoils. Electrical equipment should be 
connected outside the hood to avoid arcing and sparking. 

• Use of  the hood as a storage cabinet should be strenuously 
avoided, with reagent and waste containers placed in 
secondary containment to avoid disastrous spills.

• Personal protective equipment should be worn at all times, 
including lab coat, gloves, safety glasses, and closed-toe shoes.

• Avoid sudden and demonstrative movements around the 
hood, which can create turbulent airflow and dangerous 
fluctuations in face velocity. 

Brandoch Cook, PhD, is an assistant professor in the Weill Cornell 
Medicine Department of  Surgery in New York City. He can be reached 
at brandoch.cook@gmail.com.

“A laboratory space is required to 
maintain a certain air exchange 
rate that must factor in constantly 
running fume hoods.”
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by Mike May, PhD

Scientists used to be leaders in DIY, but many began to 
buy more equipment than they made. That’s a trend that 
some scientists are turning around. A new generation of  

DIY scientists builds some very complex instruments—some 
of  which deal with long-used metrics, including pH.

A rudimentary pH test is a mainstay of  DIY technology. 
Take a head of  red cabbage, some alcohol, and paper, 
and that’s all you need to make pH-testing paper. A DIY 
scientist interested in building a pH-based instrument, 
though, is most likely to rely on a chip, not a cabbage.

Catalog kits

When it comes to buying electronic kits, many people 
think of  Heathkit, which uses the tagline “We invented 
DIY.” A quick search of  the company’s website turns up 
antennas, transmitters, and more, but nothing specifically 
intended to help a scientist measure pH.

Beyond Heathkit, however, other companies can help a DIYer 
looking to put together a pH meter. For about $25, a scientist 
can purchase the HomeLab pH-Meter from Tindie. This 
comes with a HomeLab-pH rev.3 circuit board, which can 
be controlled with free software for a Raspberry Pi computer, 
an Arduino controller, or an ESP8266 module. This software, 
according to HomeLab, provides a “user interface to log and 
visualize the measured values, as well as to calibrate the board.”

That’s not the only catalog option to consider. There’s 
also the DFRobot Gravity: Analog pH meter V2 for 
a bit less than $50 from Core Electronics. This meter 
kit’s description notes, “With this product, main control 
board (such as Arduino) and the software library, you can 
quickly build the pH meter, plug and play, no welding.”

Making more than a meter

At the University of  Belgrade in Serbia, a team of  
scientists needed to oxidize cellulose at a constant 

pH. Buying the equipment would have cost more 
than $20,000. So Jovana Milanovic of  the university’s 
innovation center and her colleagues decided to build the 
system they needed.

In PLoS One in March 2018, the scientists described a 
system built from inexpensive hardware and open-source 
software. This system also included a commercial pH 
meter—an MA 5740 from Iskra (Ljubljana, Slovenia)—
and pumps to add reagents to maintain the desired pH. 
The data showed that using this automated system to 
control the pH kept the level much more constant than 
did adding the reagents by hand. 

According to Milanovic, the system “wasn’t too hard 
to make.” Nonetheless, she thanks the open-hardware 
community for providing plans to 3D print a syringe 
pump. Without those plans, she says, “it would have 
been much harder to achieve these results.” Still, she 
notes that using this system takes more “discipline and 
attention” than using a comparable commercial device, 
“but having in mind the price differences it is absolutely 
worth it!” The system cost less than $200 to build—about 
a hundredth of  the cost of  a commercial system. 

Plus, Milanovic and her colleagues made the entire 
project open source, and anyone can adapt it to their 
needs. With people in the open-source community 
working together, Milanovic believes that this device 
“could quickly reach the quality of  commercially 
available devices.”

Scientists can save money with a DIY approach to 
some pH-based testing devices. However, for those who 
require a standard pH meter, a ready-to-go instrument 
can be pretty inexpensive. Cole-Parmer (Vernon Hills, 
IL), for example, offers the Oakton EcoTestr pH1 
Waterproof  Pocket Tester for just $50.40.

Economy aside, the DIY process can fuel innovation, 
perhaps leading to the development of  a new device 
that enables greater possibilities in the lab. That’s 
certainly worth the effort.

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

product focus | pH meters
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TECHNOLOGYNEWS
ANALYTICAL

AUTOMATION

Photodiode Detector
RS-5400
• Provides high resolution and high sensitivity 

for remote sensing applications for in situ 
field measurements

• Has a spectral range of 350-2,500nm
• Features one touch operation with auto-dark 

current and auto-exposure

 
 
SPECTRAL EVOLUTION www.spectralevolution.com

Library Preparation Method
NGS DreamPrep™
• Offers quality controlled, sequencing-ready  

NGS libraries in just a matter of hours
• Quantification, normalization, and pooling of 

samples can be achieved in significantly shorter 
timelines compared to other methods

• Incorporates a QC step, which takes just  
five minutes 

Tecan www.tecan.com

NEW GENERATION 
OF MICROPLATE 
READERS
FEATURING AUTOFOCUS  
AND DEDICATED DETECTORS
BMG LABTECH‘s CLARIOstar®Plus features 
Enhanced Dynamic Range (EDR) technology, which offers the largest possible 
detection dynamic range and significantly simplifies measurement setup. EDR 
provides researchers with an unprecedented convenience in microplate detection as 
highly reliable results can be measured over a large dynamic range with no manual 
intervention. Additionally, thanks to a full-plate autofocus, every sample on the 
plate is automatically detected with the ideal settings without any action prior to the 
start of measurement. Also new is the option to equip the reader with up to three 
dedicated detectors. Users who need the very best performance in far-red fluorescent 
detection can benefit from a red-sensitive PMT. The use of a dedicated detector for 
luminescence and AlphaScreen® provides the option to measure each detection mode 
with the most sensitive PMT.

For more information, visit www.bmglabtech.com

PRODUCT SPOTLIGHT

Chemistry System 
DrySyn SnowStorm
• Offers an attractive solution for scientists  

looking to undertake low temperature  
chemical reactions and studies

• Temperature control is regulated by  
an external thermostatic circulator

• Enables responsive control of exothermic  
reactions, constant rate cooling to enhance 
polymorph studies, and significant  
improvement in reaction reproducibility

Asynt Ltd. www.asynt.com

ICP-OES Analyzer 
SPECTROGREEN
• Launched in conjunction with revolutionary 

Dual Side-On Interface (DSOI), which 
achieves twice the sensitivity of conven-
tional radial-plasma-view instruments

• Ideal for routine analyses in environmental 
and agronomy applications as well as 
consumer product safety, pharmaceuticals, 
petrochemicals, chemicals, and foods

• Clean, compact design makes all sample 
introduction components readily visible and accessible

SPECTRO www.spectro.com

BASIC

Digital Mass Flow Controllers
DPC Series
• Provide accurate and stable control of mass flow rates,  

and of process gases
• Used in a variety of industries, including scientific and  

analytical applications, bioreactors and surface depositions, 
gas sampling, manufacturing, and metrology activities

• Include two programmable mass flow rate totalizers

Aalborg Instruments www.aalborg.com
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Evaporator 
Smart Evaporator
• Eliminates common issues such as bumping,  

concentrating small volume samples, and difficulties 
related to solvents with a high boiling point

• Features vacuum-assisted spiral plug technology,  
which creates a miniature gas vortex, rapidly stirring 
solvents under heat and accelerates evaporation time

• Comes in single vial, 4-vial, and 10-vial iterations

BioChromato www.biochromato.com 

Dosing System 
LiquiDoS
• Configured according to customer requirements 

and delivered ready for operation
• Intuitive graphical user interface enables easy 

programming, reproducible results
• Flow rates from 1.5 μl/min to 72 ml/min as 

well as dosing volumes from 0.25 μl are realized 
with highest precision and lowest shear stress

HNP Mikrosysteme GmbH hnp-mikrosysteme.de

Freeze Dryers 
LyoConstellation S10, S20, and S30
• Configured-to-order for faster delivery freeze-

drying cycle development and small-scale aseptic 
production

• Offer a capacity of 9.8 ft2 (1m2) and precise 
shelf temperature control from -55°C to +65°C

• Provide very high capacity, broaden equipment 
capability, and expand design space 
 

SP Scientific www.spscientific.com

Acid Storage Cabinet
• Available in 12”, 18”, 24”, 30”, 

36”, 42”, and 48” widths for the safe 
storage of corrosive chemicals

• Interior features a containment lip, on 
the front bottom edge to hold spills

• Front access doors have air inlet vents, 
are lined, and the edges are sealed

HEMCO www.HEMCOcorp.com

Ventilation Hood 
Lev III™
• Designed to provide personnel protection during 

processes such as rotary evaporation, flash 
chromatography, and more

• Developed for vapors to be removed from the 
application and lab

• Enclosure is lightweight, which makes it easily 
movable as the dynamics of the laboratory 
space changes

Flow Sciences www.flowsciences.com

Flow Meter 
FlowStream Model FD
• Ideal for laboratory to utility applications; 

plant and process
• Ensures high accuracy +/- 1% of reading, 

repeatability of 0.2% FS, and a truly usable 
400:1 turndown ratio

• Powered by USB or battery

Universal Flow Monitors www.flowmeters.com

Cuvette Holder 
SquareOne
• Useful for highly accurate, repeatable  

absorbance and fluorescence measurements
• Has three collimating lenses with fiber optic 

connectors and provides a snug, reliable fit for 
cuvettes and filters

• Accommodates 1 cm pathlength plastic or 
quartz cuvettes

Ocean Optics www.oceanoptics.com

Microplate Sealing System 
Autocapper
• Designed to work with reusable mat caps (friction 

seals) from all the major manufacturers
• Compatible with shallow well and several other 

plate formats (24-well, 48-well) using a range of 
supplied adapter blocks

• Meets the needs of laboratories for low to medium 
throughput microplate sealing 

Porvair Sciences www.porvair-sciences.com

http://hnp-mikrosysteme.de
http://www.labmanager.com
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LED Photoreactor 
PhotoSyn™
• Provides chemists with the unique ability to optimally  

undertake almost any photochemistry reaction
• Maximizes photon intensity and concentrate  

the available light on the independently  
temperature controlled central coil reactor

• Compatible with both the Uniqsis Cold Coil™ standalone  
reactor module and the Polar Bear Plus Flow™ cryogenic flow reactor

Uniqsis www.uniqsis.com

Cloud-Connected Liquid Handling 
Platform 
TRACKMAN® Connected
• Includes a tablet with the PipettePilot™ tracker 

application, and PIPETMAN® M Connected, a 
Bluetooth-enabled smart electronic pipette

• Records and tracks pipette performance in real-time 
and transmits data to an open-source ELN, sciNote

• Helps eliminate lost data, a significant contributor 
to the irreproducibility crisis

Gilson www.gilson.com

LIMS 
LabVantage 8.4
• Encompasses LIMS, ELN, and LES, and  

incorporates new and updated features
• Includes features for work planning and  

managing resource capacity and availability
• Empowers users to manage their laboratories 

and workflows more efficiently and effectively

LabVantage www.labvantage.com

Flow Cytometer 
ZE5
• New automation features enable high-

throughput flow cytometry in biomarker 
discovery and phenotypic screening

• Processes 96- or 384-well plates in under  
60 minutes with no drop-off in data quality

• Helps researchers glean more results  
from rare cell populations in less time  
using their most precious samples

Bio-Rad www.bio-rad.com

Cell-Free DNA Isolation Kit 
Apostle MiniMax™
• Enables researchers to meet the growing demands  

for sequencing of tumor-derived cfDNA
• Extracts cfDNA from plasma using manual  

or automated workflows
• Performs reliably across a range of volume  

inputs, consistently recovering high quantities  
of cfDNA while effectively removing contaminants

Beckman Coulter Life Sciences www.beckman.com

LIFE SCIENCE
INFORMATICS

Software
Katalyst D2D
• Offers automated planning, execution, and 

analysis of high throughput experimentation 
in a single interface

• Automatically analyzes and assembles all 
of the user’s analytical data, from entire 
studies, in one place

• Eliminates transcription between multiple systems

ACD/Labs www.acdlabs.com

Scientific Informatics Platform 
D360 v19.1
• Expands capabilities for biologists and  

biologics scientists, and deepens support  
for small molecule chemistry

• Includes improved visualization tools to help  
scientists better understand their data in a  
therapeutic context and make more informed decisions

• Simplifies data catalog maintenance

Certara www.certara.com

Microbiological Incubators 
BIT/BIF Series
• Accommodates a wide range of applications 

and satisfy the requirements of many 
industries and protocols

• Consists of 10 models—5 are natural  
convection (BIT models) and 5 are 
mechanical convection (BIF)

• Provides programmability for 7 periods and 
9 steps for each period, making for a total 
of 63 programmable steps

BEING Instrument Inc www.beinglab-usa.com



52 Lab Manager    April 2019 LabManager.com

technology news

MICROSCOPY

Benchtop 3D X-Ray Microscope
SKYSCAN™ 1273
• Based on micro-computed tomography (Micro-CT) 

technology
• Provides a performance level previously only achieved 

by floor standing systems
• Produces 3D images of internal structures with high 

resolution based on a voxel size smaller than 3 μm

Bruker Corp. www.bruker.com

ChIP Workflow
• Enables researchers to easily 

isolate protein-DNA complexes for 
downstream applications

• Increases productivity and allows 
users to gain better results with 
higher quality samples

• Reduces the multi-step, time-
consuming process of preparing 
samples for Chromatin Immunoprecipitation (ChIP)

Chromatrap www.chromatrap.com

Standard Microscope Spectroscopy 
(SMS) Systems
• Enable any standard microscope to be fitted 

with a spectrometer and a detector
• Bring unprecedented flexibility and modularity 

to performing spectroscopy on standard 
microscope systems

• No compromising of the imaging functionality 
of the microscope

HORIBA Scientific www.horiba.com

Thermoelectric Cold Plate 
Model ERGO-900
• Offers a unique option for histology laboratories
• Can be placed on any benchtop as a plug-and-play 

product
• Combines a quiet fan and a Peltier design 

optimized for robust performance 

TECA www.thermoelectric.com

scRNA-Seq Reagent Kit
• Provides customers with a high quality,  

straightforward single cell profiling solution
• Offers users flexibility to use their own  

reagents if desired
• Enables robust and reliable generation of 

PCRamplified cDNA libraries on the Nadia 
Instrument, allowing high throughput gene 
expression profiling of heterogenous cell populations

Dolomite Bio www.dolomite-bio.com

Hepatocytes 
DonorPlex™
• High-quality cryopreserved pooled donor 

suspension hepatocytes are now available
• Designed to offer a reliable, robust, and 

customizable tool for studying the hepatic 
metabolism of drugs

• Proprietary algorithm that predicts yield, 
viability, and functional phenotype prior to 
manufacture ensures individual customer 
specifications are met

Lonza www.lonza.com

Laser System 
Chromacity 520
• Provides a fixed 520nm output at  

a power of 500mW–1W
• Offers the option to deliver dual output  

at 520/1040nm from a single unit
• Suitable for integration into microscopy  

solutions, as well as a wide range of  
industrial systems

Chromacity www.chromacitylasers.com

Video Microscope 
DVS Analyzer
• Video microscope option available for high  

resolution in situ image capture between 5-350 °C  
on the dynamic vapor sorption (DVS) analyzer

• Software interface offers complete control  
of the camera 

• Features LED illumination, adjustable  
magnification to 220x and a built-in polarizer

Hiden Isochema www.hidenisochema.com

http://www.labmanager.com
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Atomic Force Microscope 
Jupiter XR
• First and only large-sample AFM to offer 

both high-speed imaging and extended 
range in a single scanner

• Provides complete 200 mm sample access 
and delivers higher resolution, faster 
results, and a simpler user experience

• Includes automated optimization of  
imaging parameters, and automated  
multi-site imaging and analysis

Oxford Instruments www.oxinst.com

Module 
OptiRecon
• Suited for the company’s Xradia Versa 

500-series of 3D X-ray microscopes (XRM)
• Uses a new, advanced iterative  

reconstruction technique
• Offers a combination of a workflow-

based user interface that doesn’t require 
knowledge of tomographic reconstruction 
algorithms, and an efficient proprietary 
implementation that allows reconstruction  
of a typical dataset in about three minutes

ZEISS www.zeiss.com

Holotomography Microscopes 
HT Series
• Equipped with a motorized stage and 

custom-designed stitching software
• Can be fitted to every microscope model in 

the company’s range and produces large 
field-of-view images and time-lapse videos

• Researchers can conduct long-term studies 
without the fear of photobleaching and 
phototoxicity impacting their results

Tomocube www.tomocube.com

Pipetting Systems
• 16- and 24-channel pipettes can fill 384-well 

plates within a minute
• Save users time while improving the 

reproducibility of their results
• Improve the ergonomics and comfort of the 

pipetting experience even under conditions  
of increased throughput

Eppendorf www.eppendorf.com

Focus System 
PureFocus 850
• Designed to fit both upright and 

inverted microscopes using infinity 
corrected optics

• Provides the end user with a real-time 
focus for a range of sample types

• Works on samples with reflective 
surfaces including metallurgical, 
semiconductors, LCD’s, and other samples with multiple reflective layers

Prior Scientific www.prior.com

Automated Digital Microscope 
EVOS M7000
• Features a high-end camera and 

more powerful computer to deliver 
better images in less time

• Reduces average image acquiring 
time by 19 minutes

• Equipped with color and  
monochrome cameras

Thermo Fisher Scientific www.thermofisher.com

SUPPLIES & CONSUMABLES

Collection System
VapLock
• Collects solvent waste from up to nine effluent streams
• Minimizes exposure to harmful chemical vapors
• Easy-carry handle makes it easy to transport 

 

Cole-Parmer www.coleparmer.com

LC Columns 
Shim-pack Arata
• Provide unmatched peak shape for high-pH 

compounds
• Solve the problem of trifluoroacetic acid (TFA) 

causing ion suppression in LC/MS analysis
• Enable rapid equilibration with low ionic 

strength acidic mobile phases

Shimadzu Scientific Instruments Inc www.ssi.shimadzu.com
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Dear Linda,

I have recently been promoted to lab 
manager at the facility where I have worked 
the past three years. I am excited to take on 
the expanded management responsibilities 
that come with the title, but am not sure 
what is required in order to best do the job 
and, more importantly, prepare myself  for 
career opportunities down the line. While 
I’m confident in my scientific and technical 
abilities, this new role is one for which I 
have neither a role model nor a roadmap. 

Any suggestions? 

Thanks in advance.

Mark

ask linda

ASK LINDA

MOVING UP 
THE LADDER 

QUESTION: ANSWER:

Dear Mark, 

While technical ability is essential to becom-
ing a successful laboratory manager, it is not 
sufficient. Many outstanding scientists or en-
gineers have failed as lab managers because 
they lacked the right attitude. 

Below are 10 attitudes you will need in order 
to be successful.

1. Believe that you are in charge of your destiny. 
This means taking charge and making good things hap-
pen, not waiting for them to happen to you. 

2. Successful managers have positive attitudes. 
Having a positive attitude motivates your staff members, 
improving both productivity and morale. 

3. Do everything well. Attention to detail can be critical 
to achieving project success that leads to career success.

4. Networking is essential. Networking can provide 
a motherlode of useful advice. Successful networking is 
essential to career advancement. 

5. Find reasons to enjoy your job. Finding reasons to 
enjoy your job improves your disposition and promotes an 
optimistic attitude.

6. Ask “What else can I do?” Look for ways to 
enhance the chances of success on your projects. Don’t do 
their work for them, but help make your staff members’ 
jobs easier. 

7. Learn from your mistakes. No one succeeds 100 
percent of the time. Analyze situations when you did not 
succeed or did not accomplish as much as you might have. 
Your analysis will help you avoid repeating your mistakes.

8. Promote yourself and your accomplishments. 
Don’t be obnoxious, but do talk about your successes. 
Observe successful colleagues to learn how some do this 
without sounding boastful.

9. Seek out opportunities to succeed. Stay alert for 
opportunities to advance your career and to succeed in 
your current projects.

10. Learn new skills. Learn new management and leader-
ship skills and apply them to achieve success in your new 
management position.

No one is born with these attitudes, but they 
can all be learned.

Good luck. 

Cheers, Linda

Linda's Lab
reducing lab waste

Lenny!? Do you really need 
to use that many pipette tips?

Planning your 
experiments can help limit 
the number of tips and 
tubes you’re wasting.

You can also look for 
alternatives to single 
use plastics, like glass 
volumetric pipettes or 
petri dishes.

Decreasing lab waste will 
save money on supplies 
and limit our production 
of microplastics.

you’re costing us extra 
money and you’re 
hurting the environment 
with all that plastic.

Lenny, where are you going? 
You haven’t cleaned up yet!

I need to clean up all of my 
other plastic waste before it 
hurts the whales!

HAVE A QUESTION FOR LINDA? 
EMAIL HER AT:  LINDA@labmanager.com FOR MORE INFO: LABMANAGER.COM/CAREER-BUILDING

http://www.labmanager.com/career-building
http://www.labmanager.com
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PolyScience is now offering an update Advanced Programmable platform that includes all of  the features of  the previous 
Performance Programmable controllers—at no additional cost.

With temperature ranges from -40° up to 200°C, bath stability of  ±0.005°C and DIN 12876-1 Class III flammable liquid 
compatibility these award winning, ultra-high performance controllers will meet and exceed the needs of  even the most 
demanding applications.

product in action

AP07R Advanced Programmable Refrigerated Circulator, 7L

OPENMODE TIME/TEMPERATURE 
PROGRAMMING (no restrictions on 

number of programs or steps)

INTUITIVE SMARTTOUCH 
DISPLAY

EVENT SCHEDULING 
(time & date) with real-time clock

AUTOMATIC and/or  

user-adjustable performance 

optimization

10-POINT 
CALIBRATION 
CAPABILITY

11 LANGUAGES: 
French, German, Spanish, 

Chinese, Portuguese, Russian, 

Hindi, Arabic, Italian, 

Korean, English

VARIABLE SPEED PUMP 
with open- and closed-loop external 

circulation capability

ON-BOARD CONNECTIVITY: 
USB, Ethernet, RS-232/RS-485, remote 

on/off and external temperature probe

All of our products—Refrigerated Circulating Baths, Heated Circulating Baths, Chillers, Recirculating Coolers, General 
Purpose Water Baths, and Application Specific Equipment—are designed and developed by a highly trained engineering 
team in the USA. to our own rigid standards, as well as ISO 9001 quality and ISO 14001 environmental requirements. 
After five decades of driving liquid temperature control forward, our passion for innovation, commitment to quality, 
and unmatched user-focus continue to drive our enthusiasm for designing and manufacturing superior products making 
PolyScience your perfect partner for liquid temperature control.
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automated sample preparation

Automated Sample Preparation

Safety Tip

Automated sample preparation 
can help protect your lab workers 
against repetitive strain injuries 
caused by frequent pipetting. 
However, there are other safety 
features to consider when purchas-
ing one of these instruments. Look 
for options such as guards to 
prevent workers from putting their 
hands near the machine when it 
is running. You should also look 
for models with sensors that will 
automatically stop the instrument 
in case a foreign object enters the 
work area.

Automated sample preparation is 
now available for a wide variety 
of sample types. Switching to auto-
mation allows scientists to perform 
other, more complex tasks, in-
creasing the efficiency of your lab. 
Automation also eliminates human 
error, leading to more reliable and 
reproducible sample preparation.

5   Questions to Ask When 
Buying an Automated 
Liquid Handling System

1. Where would automation be 
most effective in improving 
the efficiency of your sample 
preparation?

2. Can the instrument be used 
to prepare multiple types of 
samples?

3. Do you have enough bench 
space to accommodate the 
instrument?

4. Can the programs be 
customized to meet your sample 
prep needs?

5. How expensive are replacement 
parts for the instrument?

Automated sample preparation 
systems have many moving parts. 
Maintenance of your instru-
ment is vital to preventing major 
breakdowns, costly repairs, and 
unnecessary down time. When 
purchasing your instrument, de-
cide on a maintenance plan right 
from the beginning. Available 
options include working with the 
manufacturer directly, with a third-
party maintenance service, or with 
your in-house service team. Take 
the time to figure out which option 
will work best for you.

Maintenance Tip

Manufacturers

Agilent www.agilent.com

Analytik Jena www.analytik-jena.de

Aurora Biomed www.aurorabiomed.com

Apricot Designs www.apricotdesigns.com

Beckman Coulter www.beckman.com

Biotage USA www.biotage.com

BioTek Instruments www.biotek.com

Elemental Scientific www.icpms.com

Eppendorf www.eppendorf.com

Gerhardt www.gerhardt.de

Gilson www.gilson.com

HighRes Biosolutions www.highresbio.com

Horizon Technology  www.horizontechstore.com

HTA www.hta-it.com

Hudson Robotics www.hudsonrobotics.com

Labcyte www.labcyte.com

LEAP Technologies www.leaptec.com

METTLER TOLEDO www.mt.com

Opentrons www.opentrons.com

PerkinElmer www.perkinelmer.com

Qiagen www.qiagen.com

Questron Technologies www.qtechcorp.com

Shimadzu Scientific www.ssi.shimadzu.com

Sirius Automation www.siriusautomation.com

SOTAX Corp. www.sotax.com

SPEX Sample Prep www.spexsampleprep.com

Tecan www.tecan.com

Thermo Fisher Scientific www.thermoscientific.com

Waters Corp. www.waters.com

Zinsser North America www.zinsserna.com
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Centrifugation

Always make sure your samples 
are balanced before operating your 
centrifuge. Imbalanced samples can 
result in tube breakage, exposing 
you to aerosolized samples when 
you open the instrument’s lid. More 
serious injuries can result from 
rotors that break due to sample 
imbalance. As an extra precau-
tion, look for instruments that have 
auto-imbalance detection and will 
stop the centrifuge if an imbalance 
is detected.

Centrifuges are a staple for 
sample preparation in any lab. 
They are integral to any workflow 
that requires particle separation. 
Centrifuges can differ in their size, 
capacity, rotor speed, and intend-
ed application. With many differ-
ent types available, it is important 
for you to identify the solution that 
best fits your lab’s needs.

Regular cleaning of your 
centrifuge can help prolong the 
life of your rotor. Review your 
centrifuge’s manual for the best 
practices when cleaning your 
instrument. While cleaning your 
instrument, you should also take 
time to inspect your rotor for wear 
and tear. You should replace your 
rotor at the first sign of damage 
or rust as these rotors are prone 
to failure and may put your 
laboratory workers at risk.

Maintenance Tip Safety Tip

Manufacturers

Beckman Coulter www.beckmancoulter.com

Benchmark Scientific www.benchmarkscientific.com

Centurion Scientific www.centurionscientificglobal.com

Druker Diagnostics www.druckerdiagnostics.com

Eppendorf www.eppendorf.com

Hanil www.ihanil.com

HERMLE www.hermle-labortechnik.de

Hettich www.hettweb.com

HighRes BioSolutions www.highresbio.com

himac www.himac-science.com

IKA www.ika.com

Labnet International www.labnetinternational.com

LW Scientific www.lwscientific.com

MP Biomedicals www.mpbio.com

Neuation Technologies www.neuation.com

NuAire www.nuaire.com

OHAUS Corporation www.ohaus.com

Sartorius www.sartorius.com

Stanhope-Seta www.stanhope-seta.co.uk

Stuart www.stuart-equipment.com

Thermo Fisher Scientific qtechcorp.com

TOMY www.tomy.amuzainc.com

VWR www.vwr.com

5   Questions to Ask 
When Purchasing 
a Centrifuge

1. What type of centrifuge do 

you need? (ultracentrifuge, 

microcentrifuge, clinical)

2. Are the centrifuge rotors 

interchangeable? Can they be 

replaced if damaged?

3. How quickly does the 

centrifuge speed up and slow 

down?

4. How much space will the 

instrument occupy in your lab?

5. What service options are 

available for the instrument?

http://www.qtechcorp.com
http://www.labmanager.com
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Evaporation & Condensation

Safety Tip

Evaporators and condensers 
operate at very high temperatures. 
When operating these instru-
ments, take care and wear the 
proper protective equipment to 
prevent burns or scalding. Coated 
glassware should also be used 
with these instruments to prevent 
glass breakage and exposure to 
potentially dangerous solvents.

Evaporators and condensers are 
invaluable tools in settings such as 
organic and food and beverage 
labs where specific compounds 
need to be extracted from a 
solution. These instruments use 
heating and cooling to separate 
components based on differences 
in boiling point.

When you are finished with your 
evaporation or condensation, emp-
ty the collection flask and clean 
it thoroughly. Leaving solvents in 
the collection flask for prolonged 
periods may lead to degradation 
or corrosion of the instrument over 
time. When cleaning your flasks, 
inspect them thoroughly for any 
signs of chipping or cracking.  
Always replace any damaged 
flasks to prevent them from break-
ing while in use.

Maintenance Tip

Manufacturers

Buchi www.buchi.com

Ecodyst www.ecodyst.com

EYELA www.eyelausa.com

Genevac www.genevac.com

Glas-Col www.glascol.com

Heidolph Instruments www.heidolph-instruments.com

IKA www.ika.com

JEOL USA www.jeolusa.com

Kinematica www.kinematica.ch

KNF Neuberger www.knfusa.com

Labconco www.labconco.com

Organomation www.organomation.com

Pope Scientific www.popeinc.com

Porvair Sciences www.porvair-sciences.com

Thermo Fisher Scientific www.thermoscientific.com

Vacuubrand www.vacuubrand.com

Yamato Scientific America www.yamato-usa.com

5   Questions to Ask When 
Purchasing an Evaporator 
or Condenser

1. What types of samples will you 
be preparing? Is your sample 
heat-sensitive?

2. Can more than one sample be 
processed at a time?

3. What are the heating and 
cooling capabilities of the 
instrument?

4. Can the instrument be 
pre-programmed with the 
evaporation protocol?

5. Does it have sensors that will 
detect temperature and make 
adjustments if needed?
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Homogenization & Cell Disruption

Safety Tip

Blending solutions using homog-
enizers can produce aerosols that 
may be hazardous to users. Only 
operate the system in a well-venti-
lated area or consider placing it in 
a biosafety cabinet or fume hood. 
Closed homogenizer systems 
are also available that prevent 
aerosols from escaping during 
operation, protecting the users 
and allowing these instruments to 
be placed anywhere in the lab.

To keep your homogenizer in 
good working order, specific 
parts such as upper and lower 
bearings should be replaced on 
a semi-regular basis to prevent 
the need for more extensive 
repairs. Some manufacturers 
offer full maintenance kits that 
have everything you need to 
maintain your homogenizer 
between regularly-scheduled 
maintenance appointments.

Maintenance Tip

Manufacturers

Analytik Jena US LLC www.analytik-jena.com

Benchmark Scientific www.benchmarkscientific.com

Bertin Instruments www.bertin-instruments.com

BioSpec Products www.biospec.com

Constant Systems Ltd. www.constantsystems.com

GEA Niro Soavi www.gea.com

Glas-Col www.glascol.com

Glen Mills www.glenmills.com

Hielscher Ultrasonics www.hielscher.com

Eberbach www.eberbachlabtools.com

IKA www.ika.com

Industrial Sonomechanics www.sonomechanics.com

Kinematica www.kinematica.ch

Microfluidics www.microfluidicscorp.com

MP Biomedicals www.mpbio.com

OHAUS Corporation www.ohaus.com

Omni International www.omni-inc.com

PRO Scientific www.proscientific.com

ProGroup Instrument www.serialdilution.com

QIAGEN www.qiagen.com

Qsonica www.sonicator.com

Sartorius www.sartorius.com

Sonics & Materials www.sonics.com

SPEX Sample Prep www.spexsampleprep.com

VELP Scientific www.velp.com

Homogenizers are used to blend 
chemical and biological samples 
such as plants, tissue, food, and 
soil. They can also be used to 
disrupt cell membranes and make 
a homogenous cell suspension. 
Recent applications have included 
preparing biological samples 
for next-generation sequencing. 
Homogenization allows scientists 
to better analyze a representative 
part of a heterogeneous sample.

5 Questions to Ask When 
Purchasing a Homogenizer 
or Cell Disruptor

1. How does the homogenizer 

break down samples? e.g. 

beads, mechanical force, 

sonication

2. How many samples can be 

homogenized at a time?

3. What volume of sample 

can the homogenizer 

accommodate?

4. How flexible is the instrument? 

Can it be used for more than 

one application?

5. Does the homogenizer 

come with pre-programmed 

protocols for easy use?

http://www.labmanager.com
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Microwave Digestion

Safety Tip

While the high temperature and 
pressure in microwave digest-
ers make them more effective 
at breaking down samples, it 
also makes them dangerous for 
users. Look for an instrument with 
probes that monitor temperature 
and pressure during the reaction 
and with software that will allow 
for automatic adjustment of these 
parameters accordingly.

Microwave digestion is an ef-

ficient method used to break down 

samples for elemental analysis. Be-

cause of the high temperature and 

pressure created by microwaves 

within the instrument, it takes 

minutes to complete. From soil and 

sediment to plastics and biological 

materials, microwave digesters 

can save you valuable time during 

sample preparation.

When choosing a location for 
your microwave digester in your 
lab, be sure to keep it out of 
the fume hood and away from 
any corrosive chemicals. While 
the instrument is designed to be 
airtight against the vessel contents, 
the electronics still need to breathe 
and will be affected by heavy 
acids in the air.

Maintenance Tip

Manufacturers

Analytik Jena US LLC www.analytik-jena.com

Anton Paar www.anton-paar.com

Aurora Biomed www.aurorabiomed.com

Buck Scientific www.bucksci.com

CEM www.cem.com

HORIBA www.horiba.com

Milestone Scientific www.milestonesci.com

PerkinElmer www.perkinelmer.com

PreeKem www.preekem.com

Questron Technologies qtechcorp.com

SCP Science www.scpscience.com

5 Questions to Ask 
When Purchasing a 
Microwave Digester

1. How many samples and what 

volume of samples can the 

instrument accommodate?

2. What is the maximum 

microwave power output of 

the digester? How long will it 

take to digest your samples?

3. What type of samples will you 

be digesting?

4. Which heating method does 

the instrument use? e.g. closed 

chamber, single reaction 

chamber, open vessel

5. Does the instrument have 

safeguards to protect users 

against high pressure and 

temperature?

http://www.qtechcorp.com
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Milling & Grinding

Safety Tip

Extra care must be taken when 
working with mills and grind-
ers. Because these instruments 
are creating small particles, 
safety glasses or goggles should 
always be worn during use to 
prevent eye injury. Operation of 
these instruments may also pro-
duce fine, airborne particles that 
could be hazardous if inhaled. 
Using a ventilation system may 
be necessary to help cut down 
on these particles.

To prevent cross-contamination 
and prolong the life of your instru-
ment, clean it between each use. 
Always make sure the instrument 
is off before cleaning! During 
this cleaning, look for wearing 
of any parts that may need to be 
repaired or replaced. In addition, 
look for any parts that may be 
rubbing against each other and 
require lubrication.

Maintenance Tip

Manufacturers

Anton Paar www.anton-paar.com

BioSpec Products www.biospec.com

Buehler www.buehler.com

Bühler www.buhlergroup.com

C.W. Brabender Instruments www.cwbrabender.com

Eberbach www.eberbachlabtools.com

Extec www.extec.com

Fritsch Milling and Sizing www.fritsch-milling.com

Glen Mills www.glenmills.com

Hosokawa www.hmicronpowder.com

IKA www.ika.com

Kinematica www.kinematica.ch

Lab Synergy www.labsynergy.com

McCrone www.mccrone.com

MP Biomedicals www.mpbio.com

OHAUS Corporation www.ohaus.com

Retsch www.retsch.com

SCP Science www.scpscience.com

SPEX SamplePrep www.spexsampleprep.com

Sturtevant www.sturtevantinc.com

The Fitzpatrick Company www.fitzmill.com

The Jet Pulverizer Co www.jetpul.com

Union Process www.unionprocess.com

Mills and grinders use mechani-
cal force to break down samples 
into small particles for further 
analysis. This method allows the 
user to obtain a representation of 
a larger, non-homogenous sample. 
Many types of mills and grinders 
are available that have different 
capacities and limitations, such 
as the size of the particle they 
can produce and how much of a 
sample they can accommodate.

5 Questions to Ask  
When Purchasing a 
Mill or Grinder

1. What size do you need the 

particles to be after milling/

grinding?

2. What capacity does the mill/

grinder need to have for your 

application?

3. How easy are the parts 

to replace? What are the 

warranty options for the 

instrument?

4. How easy is it to clean the 

instrument and prevent cross-

contamination?

5. What safety features are 

available to prevent user 

injury?

http://www.labmanager.com
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Sample Preparation Consumables

Safety Tip

After use, consumable products 

should be disposed of safely in 

the appropriate receptacles. 

Always use gloves when han-

dling and disposing of consum-

ables that have been exposed to 

solvents or samples.

Consumable products are 
designed to be used only once, 
so don’t try to wash and re-use 
supplies. Before use, inspect all 
packaging to ensure there has 
been no damage and the supply 
is still sterile. If the consumable 
is for use with a specific piece of 
equipment, make sure that it is 
compatible before use.

Maintenance Tip

Manufacturers

Agilent www.agilent.com

Biotage USA www.biotage.com

BUCHI Corp. www.buchi.com

Cole-Parmer www.coleparmer.com

CPI International www.cpiinternational.com

Eppendorf www.eppendorf.com

PerkinElmer www.perkinelmer.com

Restek www.restek.com

Shimadzu Scientific www.ssi.shimadzu.com

Tecan www.tecan.com

Thermo Fisher Scientific www.thermoscientific.com

Filters/Syringes

AMD Manufacturing Inc. www.amdmanufacturing.com

GE Healthcare www.gelifesciences.com

Labconco www.labconco.com

MilliporeSigma www.emdmillipore.com

Sartorius www.sartorius.com

VWR www.vwr.com

Sample Prep Kits

Beckman Coulter www.beckmancoulter.com

Bio-Rad www.bio-rad.com

MP Biomedicals www.mpbio.com

New England BioLabs www.neb.com

Norgen Biotek www.norgenbiotek.com

Oxford Nanopore Technologies www.nanoporetech.com

Qiagen www.qiagen.com

Roche www.roche.com

Waters Corp. www.waters.com

5 Questions to Ask When 
Purchasing Sample 
Preparation Consumables

1. Do your supplies need to 
meet particular specifications 
or quality assurance 
thresholds?

2. Do the consumables need 
to be compatible with 
your sample preparation 
instruments?

3. How frequently will you be 
using consumables for your 
sample preparation method? 
How many should you buy at 
a time?

4. What types of consumables 
are currently used by your 
lab?

5. Where will the consumables 
be stored? Is there space in 
your lab for large quantities 
of supplies?

Sample preparation methods for 

specific applications, such as 

chromatography, require single-

use consumables like filters and 

syringes. These methods include 

filtration, solid phase extraction, 

solid supported liquid extraction, 

solid phase microextraction, and 

dispersive solid phase extraction 

(QuEChERS).

sample preparation consumables
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Lab design has become more sophisticated as scientists continue to push the limits of  lab ac-
tivities. Today’s lab spaces need to be adaptable to highly specialized functions and have the 
ability to change things short term. Our May cover story will look at recent examples of  how 
these challenging design tasks were accomplished in the name of  both science and efficiency.

ONLINE
LAB MANAGER

1 2 3

1 The Gift of Feedback
Feedback is a gift that anchors your rela-
tionships in honesty. Everyone depends 
upon the feedback they receive to appre-
ciate and reinforce their areas of  strength, 
and to identify areas for personal and pro-
fessional growth and development. In this 
article, we outline a seven-step constructive 
feedback process that converts the typical 
constructive feedback confrontation into a 
more productive feedback conversation.

Read more at LabManager.com/feedback

2 Trending on Social Media: 
Mind Your Manners! 
As of  March 12, Lab Manager’s top March issue 
article posted to social media was our Leader-
ship & Staffing article on proper laboratory 
etiquette. There are some common annoyances 
that everyone working in a lab can agree on, such 
as the lab mate who always leaves a mess or uses 
up all of  a reagent without re-ordering. So, how 
can lab managers promote good lab behavior 
among team members? Have a read and find out.

Read more at LabManager.com/lab-etiquette

3 Most Popular Webinar
Our most recent top webinar on LabMan-
ager.com with 192 registrants was “Data 
Management Solutions.” This TechTrends 
webinar discussed how new lab data manage-
ment platforms allow for easy sample track-
ing, workflow integration, and data sharing. 
Our experts also outlined best practices for 
data management before, during, and after 
data collection. Though it ran on February 
7, you can still register to watch on-demand.

Read more at LabManager.com/data-management

We look back at our web content since the March issue and look forward to what’s in store for the upcoming May 2019 issue.

Lab Efficiency
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