
Raising Safetying Sa
AwarenesswareneAwarenesswarene

Raising Safety
Awareness

 Volume 13 • Number 5

LabManager.com

Successful Lab Meetings

In Silico Approaches to Drug Discovery

June 2018

It starts with effective leadership

http://www.labmanager.com


 PHC Corporation of North America
1300 Michael Drive, Suite A, Wood Dale, IL 60191
 Toll Free USA (800) 858-8442, Fax (630) 238-0074
 www.phchd.com/us/biomedical

Printed in USA | 04 | 12 | 2018 | OW11650 | vf

PHC Corporation of North America is a subsidiary of PHC Holdings Corporation, Tokyo, 

Japan, a global leader in development, design and manufacturing of laboratory equipment 

for biopharmaceutical, life sciences, academic, healthcare and government markets. 

Panasonic Healthcare Corporation of North America  
is now PHC Corporation of North America, and our 
products are now marketed under our newly launched 
PHCbi brand. www.phchd.com/us/biomedical  

Our reputation for  
reliability and performance  
remains unchanged. 

11650_PHCBI_LabManager_FullPage_May_2018_vf.indd   1 4/12/18   9:50 AM

http://www.phchd.com/us/biomedical
http://www.phchd.com/us/biomedical


Full page journal ad Lab Manager – LMG

www.eppendorf.com/mastercycler  •  800-645-3050

022.A1.0126.A  Eppendorf®, the Eppendorf Brand Design, and Mastercycler®  are registered trademarks of Eppendorf AG, Germany. 
All rights reserved, including graphics and images. Copyright © 2017 by Eppendorf AG.

Mastercycler X50:
with 2D-Gradient

The Next Stage
The new Mastercycler® X50

>  Innovative 2D-Gradient for enhanced 
PCR optimization

> Heating rate: up to 10 °C/s
>  Wide selection of blocks from a fast 

silver block to 384 
> Intuitive touch display
> Connect up to 10 units to a network

Speed and the 2D-Gradient for 
enhanced PCR optimization make the 
Mastercycler X50 the ideal cycler for 
advanced research in molecular biology. 
The excellent block regulation gives rise 
to the next stage of PCR reproducibility.

022.A1.0126.A.US-LMG.indd   1 5/16/2018   9:52:13 AM

http://www.eppendorf.com/mastercycler


4 Lab Manager    June 2018 LabManager.com

contentsJune 2018

LabManager.com

10 24

20

32

feature
10 Raising Safety Awareness   
 It starts with effective leadership 
 Vince McLeod

labs less ordinary
16 The University of Delaware’s R/V  
 Hugh R. Sharp 
 Science on a small ship that acts like a big ship. 
 Rachel Muenz

business management
20 Comparing Lab Results 
 Paired difference calculations for cost effective statistical analysis. 
 Orest Protch

leadership & staffing
24 Successful Lab Meetings  
 A collaborative process that can be continually improved upon. 
 Sara Goudarzi

technology
28 Raman Anywhere 
 Growing handheld Raman analyzers market features plenty  
 of innovation 
 Angelo DePalma

health & safety
32 Fire Hazard 
 Safe storage and use of flammable solvents. 
 Vince McLeod

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


Wider Selection. 
Deeper Savings.
From new to pre-owned, fully equip your 
lab at prices you can get behind.

Start saving at ebay.com/lab

http://www.ebay.com/lab


6 Lab Manager    June 2018 LabManager.com

Lab Manager® (ISSN: 1931-3810) is published 11 times per year; 
monthly with combined issues in January/February, by LabX, P.O. 
Box 216, 478 Bay Street, Midland, ON Canada L4R 1K9. USPS 
024-188 Periodical Postage Paid at Fulton, MO 65251 and at an 
additional mailing office. A requester publication, Lab Manager, is 
distributed to qualified subscribers. Non-qualified subscription rates 
in the U.S. and Canada: $120 per year. All other countries: $180 
per year, payable in U.S. funds. Back issues may be purchased at 
a cost of $15 each in the U.S. and $20 elsewhere. While every 
attempt is made to ensure the accuracy of the information contained 
herein, the publisher and its employees cannot accept responsibility 
for the correctness of information supplied, advertisements or opin-
ions expressed. ©2013 Lab Manager® by Geocalm Inc. All rights 
reserved. No part of this publication may be reproduced without 
permission from the publisher.

WDS Canadian return: 478 Bay Street, Suite A213, Midland, ON 
Canada L4R 1K9.

POSTMASTER: Send address changes to  
Lab Manager®, PO Box 2015, Skokie, Il 60076.

laboratory product reports
June 2018

LabManager.com

industry insights

36 In Silico Approaches Streamline 
Drug Discovery
Drug discovery and development go viral. 
Angelo DePalma

analytical

40 Ask the Expert
Quality by design for analytical laboratories.

Rachel Muenz

42 Microscopy
Trace evidence from gunshots, hairs, and 
more helps zero in on fine details. 
Mike May

44 Ion Chromatography System Survey
Learn the most common applications and 
more from the latest results. 
Jason Kerkhof

life science

46 Ask the Expert
Trends in live cell imaging. 
Tanuja Koppal

48 Particle Characterization 
Extracellular vesicles carry vast potential for 
basic and applied research. 
Mike May

50 PCR Equipment Survey
Learn readers’ most sought-after features and 
more from our latest results. 
Jason Kerkhof

laboratory

52 Viscometers 
How to get repeatable viscosity measurements 
Angelo DePalma

54 Fume Hoods
Top features to consider. 
Erica Tennenhouse

56 Evaporators Survey
Learn which options our readers use and 
more from our latest results. 
Jason Kerkhof

58 Mills and Grinders Survey
Find out readers’ purchasing plans and more 
from the latest results. 
Jason Kerkhof

in every issue

45 Infographic Choosing Your Carrier Gas

51 Infographic Cryogen & Cold Storage 
Safety

60 Technology News 
The latest equipment, instruments, and system 
introductions to the laboratory market.

66 How it Works Affordable and  
Reliable Lab Automation

68 How it Works Western Blot  
Normalization

69 Pre-owned Equipment Marketplace

69 Advertisers Index

70 Lab Manager Online

71 ASK LINDA Time management.

DEPARTMENTSANNUAL PRODUCT  
RESOURCE GUIDE
The Product Resource Guide is an excellent 
reference to help lab professionals get started 
in choosing the right equipment for their lab. 
In this year’s guide, published in August, we 
will provide a variety of product categories 
and plenty of helpful tips and tricks to make 
the purchasing decision for new equipment and 
supplies much easier. In addition, the distribu-
tor and manufacturer directories located in the 
back of the guide will connect readers with 
companies selling their desired lab products. 
But in the meantime, take a look at some new 
product release announcements and more at: 
www.labmanager.com/lab-products.

Lab Manager

FULL PAGE

Trim size 8 in wide x 10.75 in high

With bleed 8.25 in wide x 11 in high

Think of our FreeZone® with end point detection as  

the time you don’t have. Its smart design automatically 

notifies you when lyophilization is complete. No need  

to wait around the lab. New freedom to do other very 

important things. labconco.com

Work late, again. 

PROTECTING PEOPLE SINCE 1925

http://www.labmanager.com
http://www.labmanager.com
http://www.labmanager.com/lab-products


Lab Manager

FULL PAGE

Trim size 8 in wide x 10.75 in high

With bleed 8.25 in wide x 11 in high

Think of our FreeZone® with end point detection as  

the time you don’t have. Its smart design automatically 

notifies you when lyophilization is complete. No need  

to wait around the lab. New freedom to do other very 

important things. labconco.com

Work late, again. 

PROTECTING PEOPLE SINCE 1925

http://www.labconco.com


8 Lab Manager    June 2018 LabManager.com

editor’s note

P.O. Box 216, 478 Bay Street, 
Midland, ON, Canada L4R 1K9 
888.781.0328

editor-in-chief 
Pamela Ahlberg 
pam@labmanager.com

associate editor 
Rachel Muenz 
rachelm@labmanager.com

associate editor 
Lauren Scrudato 
lscrudato@labmanager.com

director of  creative services 
Trevor Henderson 
thenderson@labmanager.com

scientific content editor 
Erica Tennenhouse 
etennenhouse@labmanager.com

contributors 
Angelo DePalma, PhD 
Sara Goudarzi 
Tanuja Koppal, PhD 
F. Key Kidder 
Donna Kridelbaugh 
Mike May, PhD 
Vince McLeod, CIH 
Bernard Tulsi

production manager 
Greg Brewer 
gregb@labmanager.com

art director 
Danielle Gibbons 
danielleg@labmanager.com

digital media coordinator 
Jason Kerkhof 
jkerkhof@labmanager.com

business coordinator 
Andrea Cole 
andreac@labmanager.com

audience development manager 
Brian McGann 
bmcgann@labmanager.com

custom article reprints 
The YGS Group 
labmanager@theygsgroup.com 
800.290.5460 
717.505.9701 x100

subscription customer service 

labmanager@halldata.com

senior account manager  
Alyssa Moore 
Mid-Atlantic, Southeast & International 
amoore@labmanager.com 
610.321.2599

advertising account managers 
June Kafato 
Canada / Key Accounts 

junek@labmanager.com 
705.812.2332

Larry Frey 
Midwest/West 
larry@labmanager.com 
845.735.5548

Reece Alvarez 
Northeast 
ralvarez@labmanager.com 
203.246.7598

Published by LabX Media Group 
president 
Bob Kafato 
bobk@labmanager.com

managing partner 
Mario Di Ubaldi 
mariod@labmanager.com

general manager   
Ken Piech 
kenp@labmanager.com

publisher 
Edward Neeb 
edwardn@labmanager.com 
203.448.0728

SOLUTIONS 
D E S I G N E D  TO 

 PROTECT 
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Now more than ever your business needs protection, 

and that protection starts with a careful plan to  

ensure your operations, scientific discovery, and  

manufacturing goals continue even when the  

unexpected happens. PerkinElmer’s OneSource 

Laboratory Services can help. Our team of laboratory 

recovery specialists provide the best course of action 

for relocation & restoration, compliance assurance,  

and IT remediation for data monitoring & security.
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To learn how to build your plan, visit www.perkinelmer.com/onesource

Anyone who manages other people knows that to be effective you have to 
walk the walk. So it is with the leadership skills required to foster a strong 
laboratory safety culture. While researchers have been warned about 
laboratory hazards and instructed in SOPs and best lab safety practices, 
without a thorough program of  training and communication led by a 
highly committed leader, those rules and best practices won’t stick.  

This month’s cover story looks at a number of  high-profile lab ac-
cidents and the failure analysis done by respected scientific and safety 
authorities to determine what went wrong. Based on those analyses, 
stronger recommendations have been made specifically around de-
veloping a culture of  safety. But, as with many such post-catastrophe 
takeaways, the lessons learned won’t matter if  leaders in the organiza-
tion don’t step up and show the way. “Strong and committed leader-
ship ensures an effective safety program that is embraced by all. Safety 
as a priority will then flow through managers to supervisors and end 
with the individuals. Safety thus becomes the priority,” says Vince 
McLeod. And if  doing what’s necessary to protect your staff  isn’t 
enough, there is a business incentive as well: “Organizations that have 
strong safety cultures also show fewer at-risk behaviors and have lower 
accident rates, employee turnover, and absenteeism, as well as higher 
productivity.” Turn to page 10 for more.

Those who’ve spent any time in business probably understand the fun-
damentals of  running a meeting. However, like good safety practices, 
sometimes people get rushed or lazy and forget those fundamentals. 
A well-run meeting is productive, collaborative, and time efficient. A 
poorly run meeting is the opposite. Turn to this month’s Leadership 
& Staffing article, “Successful Lab Meetings,” for a refresher course on 
how to facilitate a meeting suited to the unique requirements of  your 

lab, team, and workflow. “Some managers find having a rigid meeting 
schedule and structure works best for them, whereas others might 
discover impromptu and more relaxed meetings are better-suited to 
their laboratories.” But what all good meetings have in common is an 
agenda, respect for people’s time, full group participation, and doable 
takeaways. Turn to page 24 to learn more.

If  your lab has national or global scope and is required to compare 
test data from various sites, this month’s Business Management article, 
“Comparing Lab Results” (page 20), provides information about a 
statistical method that can show that the numbers compared are either 
not acceptable or are, in fact, precise, accurate, and repeatable. Ac-
cording to author Orest Protch, paired difference calculation provides 
a more cost-effective method that “can rely on a field as small as three 
tests done in triplicate on the same sample to crunch out data that is 
accurate within the 95 percent confidence interval.”

Other topics of  interest this month include the application of  in 
silico computational methods for drug discovery (page 36), advances 
in handheld Raman instrumentation (page 28), and Product Focus 
features that look at developments in microscopy, particle character-
ization, viscometers, and fume hoods.

Something for everyone, we hope.

Best, 
Pam

Pamela Ahlberg
Editor-in-Chief

leadership matters

http://www.labmanager.com
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Awareness

A rash of  recent devastating incidents, including 
fatalities, has rekindled the need for a stronger 
safety culture, especially in laboratories. 

To be fair, laboratories are not alone when it comes to 
such incidents. And it can certainly be argued that ac-
cidents in large manufacturing and production facilities 
have been more catastrophic, both in terms of  infrastruc-
ture damages, injuries, and loss of  life. But, by providing 

guidance, suggestions, and recommendations specific to 
laboratory safety here, our goal is to help like-minded 
managers strengthen the safety culture in their labs. In 
fact, we want to encourage you to “nurture basic attitudes 
and habits of  prudent behavior so that safety is a valued 
and inseparable part of  all laboratory activities.”1

According to a recent OSHA publication, there are 
more than 500,000 workers employed in laboratories 
in the United States.2 As lab managers, we know that 
lab workers are potentially exposed to myriad hazards: 
chemical, biological, physical, radioactive, and other 
types. In addition, repetitive tasks of  production labs 
and high-volume analytical labs, as well as the chal-
lenges of  handling research animals, can also lead to 
musculoskeletal disorders.

For our lab employees to perform their tasks in a safe 
manner, they need to understand the potential hazards 
associated with the work. The ability to accurately iden-
tify and assess these lab hazards must be learned through 
training and encouraged by all levels of  management. 
This is the core of  developing a strong culture of  safety.

A stronger safety culture is needed
We opened this article with a reference to recent 

incidents that have resulted in severe injury, extensive 
facility damage, and even fatalities. Fortunately, private 
organizations and governmental agencies such as the 
American Chemical Society (ACS) and Chemical 
Safety Board (CSB) have stepped up and conducted in-
depth analyses of  these events and produced excellent 
reports calling for stronger safety cultures and better 
management programs. Here are a few examples of  
those incidents: 

raising safety awareness

“The ability to accurately identify 
and assess these lab hazards 
must be learned through training 
and encouraged by all levels of 
management.”

IT STARTS WITH EFFECTIVE LEADERSHIP   
by Vince McLeod

http://www.labmanager.com


Raising Safety
Awareness
Raising Safety
Awareness

When only  
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Introducing the most advanced nitrogen gas generator for your laboratory
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January 2010, Texas Tech University3

Two graduate students conducting research on explosive compounds 
were synthesizing and testing a new compound, a nickel hydrazine 
perchlorate derivative. The CSB found that although initially the 
compound was made in small batches of  300 milligrams, the students 
decided to scale up the production to 10 grams to make one batch of  
material for all their testing. During manipulation of  the material by the 
senior team member, the material detonated. The student was severely 
injured, losing three fingers of  his left hand, suffering a perforation of  
his eye, and sustaining cuts and burns to the rest of  his body.

June 2010 University of Missouri 4

The biochemistry lab conducting research on anaerobic bacteria initial-
ly purged the chamber with nitrogen and then introduced small amounts 
of  pure hydrogen to remove any remaining oxygen by combining to form 
water. Apparently, the lab’s student researchers inadvertently left open the 
valve for the hydrogen cylinder. When the hydrogen reached an explosive 
level, it was ignited by a source in the chamber, according to investigators. 
Four researchers were injured and the lab was destroyed.

December 2008, University of California, Los Angeles5

Almost everyone has heard about this incident at UCLA. An experi-
enced research associate was planning to upscale a reaction using tert-
butyllithium (t-BuLi), a pyrophoric material. For reasons unknown, she 
was wearing only nitrile gloves, safety glasses, and street clothes, includ-
ing a synthetic sweater. No lab coat was used. The syringe and plunger 
separated during the filling of  the syringe and the t-BuLi and pentane 
spilled onto her hands and sweater, which immediately burst into flames. 
She sustained third-degree burns on her hands and second-degree burns 
on her arms and abdomen, covering about 40% of  her body. After 18 
days in a specialized burn center, her organs began to fail and she suc-
cumbed to her injuries.

The investigation reports following these incidents found a few 
common issues. One was that there was no formal system for commu-
nicating, training, and documenting the specifics of  the primary task. 
Another was a lack of  or weak auditing by the lab managers/princi-
pal investigators to verify standard operating procedure compliance, 

“Organizations that have strong safety cultures 
also show fewer at-risk behaviors and have 
lower accident rates, employee turnover, and 
absenteeism, as well as higher productivity.”

LabManager2-7-2014 Ad.indd   1 1/20/14   10:08 AM
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personal protective equipment training, and the 
use of  incident reviews.

These reports and studies by the National 
Academy of  Sciences, National Research 
Council, ACS, CSB, and others point to a 
strong need to develop a culture of  safety 
consciousness, accountability, organization, 
and education in industrial, governmental, and 
academic laboratories.

So, how do we accomplish this?

Building safety culture
“The Safety Ethic: Value safety, work safely, 

prevent at-risk behavior, promote safety, and 
accept responsibility for safety”—Robert Hill.6 

The Nuclear Regulatory Commission (NRC) 
defined safety culture in its Safety Culture Policy 
Statement of  June 2011 as “an organization’s col-
lective commitment, by leaders and individuals, to 
emphasize safety as an overriding priority to com-
peting goals and other considerations to ensure 
protection of  people and the environment.”7

OSHA research has found that a strong safety 
culture is the best approach to accident and 
injury prevention and noted that organizations 
that have strong safety cultures also show fewer 
at-risk behaviors and have lower accident rates, 
employee turnover, and absenteeism, as well as 
higher productivity.

The ACS Task Force provides 17 succinct 
recommendations for creating a better safety 
culture. Though focused on academia, they 
can apply across the board. We do not have 
the space to discuss each one here, but we will 
highlight those we feel are most important.

Leadership
To build a strong culture of  safety, you must 

start at the top. As the NRC states, commitment 

is paramount and must be demonstrated at the very top of  the 
organization. Strong and committed leadership ensures an effec-
tive safety program that is embraced by all. Safety as a priority 
will then flow through managers to supervisors and end with the 
individuals. Safety thus becomes the priority.

Attitudes and awareness
Developing strong safety attitudes and awareness is a long-term 

process. Continually teaching and highlighting safe practices and 

“Developing strong safety 
attitudes and awareness is 
a long-term process.”

http://www.heidolphna.com
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emphasizing their importance will build a deep, positive attitude and ethic 
in employees. Drawing attention to at-risk behavior and recognizing or 
rewarding safe behavior will encourage positive and safe habits.

Training
Safety training is intimately tied to building awareness. Laboratories 

are unique and complex workplaces. Some level of  training will always 
be needed. Do not settle for doing the minimum required by current 
regulations. Strive to make training interesting, innovative, and interac-
tive. Keep up with new technologies and update all training regularly.

Learn from incidents, close calls, and near misses
When we take a few moments to think about it, it is evident that 

most of  what we know has been learned from mistakes and incidents. 
Perform detailed and immediate investigations and follow-up for all 
accidents, close calls, and near misses. Use the information gathered for 
case studies and lessons learned. You will find these scenarios capture 
employee interest and force them to think about improving safety pro-
cedures to prevent future incidents.

Collaborate and involve
Involvement promotes a strong safety culture by reaching and im-

mersing as many employees as possible. Establish safety committees and 
keep them active. Involve a large representative cross-section of  the 
organization’s management and workers. Use the meetings to develop 
and revise safety procedures and policies. But keep it positive, interac-
tive, and if  possible, entertaining.

Communicate and promote
A robust safety culture needs constant promotion. The best promo-

tion is by example. This loops back to developing positive attitudes, as 
promoting safe work practices goes hand in hand with having a good 
attitude and exercising safe behavior. Encourage all employees to 
advocate for and recognize safe actions. Communicate successes and 
(especially) failures openly. Give thought to publishing newsletters or 
bulletins. Conduct open case study and close-call discussions. Just keep 
the “work safe” and “safety first” messages out there.

A final thought
“During the ‘heroic age’ of  chemistry, the notion of  martyrdom for 

the sake of  science was actually accepted widely, according to an 1890 
address by the great chemist August Kekulé: ‘If  you want to become a 
chemist … you have to ruin your health. Who does not ruin his health 
by his studies, nowadays will not get anywhere in Chemistry.’”8

In the nearly 130 years since, we have definitely progressed. Yet we 
cannot be satisfied or become complacent. There is still work to be done. 
Hopefully, this shallow dive into laboratory safety culture will inspire you 
to pick up the torch and continue to move us all forward. Safety first!

raising safety awareness
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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 environmental engineering services, 
including 28 years with the University of  Florida’s 
Environmental Health & Safety Division. His con-
sulting experience includes comprehensive industrial 
hygiene assessments for major power-generation, 
manufacturing, production, and distribution facilities. 
Vince can be reached at vmcleodcih@gmail.com.
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5. “A young lab worker, a professor and a deadly acci-
dent,” Kate Allen, The Star. March 2014. http://www.
thestar.com/news/world/2014/03/30/a_young_lab_
worker_a_professor_and_a_deadly_accident.html 

6. “Creating Safety Cultures in Academic Institutions,” 
American Chemical Society. Washington, DC. 2012. 
https://www.acs.org/content/dam/acsorg/about/
governance/committees/chemicalsafety/academic-
safety-culture-report.pdf

7. “Guide to Implementing a Safety Culture,” Association of  Public & 
Land Grant Universities. Washington, DC. 2018. http://www.aplu.org/
projects-and-initiatives/research-science-and-technology/task-force-
laboratory-safety/index.html

8. Prudent Practices in the Laboratory, Chapter: “The Culture of  Laboratory 
Safety,” National Academies Press. Washington, DC. 2018. https://www.
nap.edu/read/4911/chapter/3

“Communicate successes and 
(especially) failures openly.”
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labs less ordinary

In sports, small players who “play big,” competing with 
the strength and toughness of  larger athletes, common-
ly become fan favorites. In the research vessel world, 

the University of  Delaware’s R/V Hugh R. Sharp is like 
that small player who plays big.

“For the size of  ship we have, we’re like a bigger vessel 
with the deck space and lab capabilities that we have. We 
also have a dynamic positioning (DP) system that allows the 
ship to hold station over a precise location, and a fiber optic 
tow cable that can be used for high-definition video camer-
as,” says Jon Swallow, director of  marine 
operations in the School of  Marine 
Science and Policy at UD. “A lot of  ships 
don’t have that suite of  capabilities.”

Part of  the University-National Ocean-
ographic Laboratory System (UNOLS) 
fleet of  18 research vessels, the 146-foot 
Hugh R. Sharp was built in 2005, operating 
for the first time in 2006. Now heading 
into its 13th season, the ship supports projects funded by vari-
ous agencies and academic institutions, including the National 
Science Foundation (NSF), U.S. Navy Office of  Naval Re-
search, the National Oceanic and Atmospheric Administration 
(NOAA), and the United States Geological Survey (USGS).

“We have a lot of  repeat users due to the capability of  
the ship and the ‘can-do’ work ethic of  the crew,” Swal-
low explains. “The ship is designed to support a wide 
variety of  science missions.”

At the time of  writing, the crew was busy doing winter 
maintenance on the ship to get it ready for its first NSF-

funded project of  the year, testing a new piece of  equipment 
for sampling plankton at depth. After that, they’re doing a 
large acoustics project for the Office of  Naval Research and 
then they’ll do the NOAA Northeast Fisheries scallop survey, 
a month-and-a-half  long project they do each year, Swallow 
says. He adds that, typically, they do work along the Atlantic 
Coast and in Delaware and Chesapeake Bays, but have gone 
as far as Bermuda and the Gulf  of  Mexico.

As far as the ship’s unique capa-
bilities, in addition to the DP system, 
which was recently upgraded, and the 
fiber optic tow cable, they also have 
a deployable science keel that lowers 
sensors one to two meters below the 
keel of  the ship. “This puts the sensors 
in water free from interference from 
bubbles sweeping down the hull,” 

Swallow says, adding the ship has several design elements 
to reduce noise and vibration from machinery, which is 
important for sonar and other acoustics-based research.  

Like many newer research vessels, the Hugh R. Sharp 
has azimuth drive propulsion. Rather than a propeller at 
the end of  a long shaft, the two propellers of  the Hugh R. 
Sharp are contained in pods that can rotate 360 degrees, 
allowing for more precise positioning. The DP system 
also models the environment to add to that precision.

“[The DP system] will measure the wind, currents, and 
wave impacts on the ship—all the forces that are making the 

The University  
of Delaware’s  
R/V Hugh R. Sharp
SCIENCE ON A SMALL SHIP 
THAT ACTS LIKE A BIG SHIP 
by Rachel Muenz

 The University of Delaware’s R/V Hugh R. Sharp. Photo credit: 
University of Delaware

“A lot of ships don’t 
have that suite of 

capabilities.”

http://www.labmanager.com
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ship move—and if  you want the ship to point in a certain di-
rection, or stay exactly over a certain piece of  real estate, you 
can punch [the desired location] in, and as long as the waves 
aren’t too rough, the computer will drive the ship and it will 
hold that position and orientation,” Swallow explains. “That’s 
important for some of  the precise positioning science that we 
do with instruments on the bottom, or taking core samples.”

For laboratory space, the ship has 340 square feet of  dry 
lab space and 260 square feet of  wet lab space that can 
be configured in whatever way researchers need, accom-
modating up to 14 scientists and their gear. That space can 
be expanded using portable lab vans, essentially shipping 
containers set up as different types of  labs, including a 
general-purpose van, cold van, and radioisotope van. The 
deck of  the Hugh R. Sharp can fit two such vans.

“If  you’re a scientist who needs more deck space, we just 
don’t carry [the vans] and they get more deck space,” Swallow 

says. “It makes the ship as capable as a bigger vessel.”
While the ship has its own set of  scientific equipment, 

this can be swapped out for anything else a researcher 
could want and researchers typically bring a truckload 
of  their own equipment for projects, he adds.

As you’d expect, doing lab research at sea comes with a 
unique set of  challenges.

“The lab always moves—up, down, and it rolls,” Swal-
low says. “That’s always hard if  you’re carrying gear. 
Just the environment, the saltwater, and the ship moving 
around are tough on equipment and people.”

He adds that making the best use of  the small space 
they have, as well as deploying equipment in the ocean 
are other challenges they face.

“It’s always dangerous putting things in the water, 
because it’s moving around,” he says. “People have to be 
very skilled because we do different types of  science 

1. The REMUS 600, an autonomous underwater vehicle, is deployed from the deck of 
the Hugh R. Sharp. Photo credit for photos 1, 2, 3 and 4: the University of Delaware.   
2. The aft deck of the ship is side-pole-mount-capable.   3. The Hugh R. Sharp’s 340 
square feet of dry lab space.   4. The Hugh R. Sharp’s 260 square feet of wet lab space.   
5. A Cuvier's beaked whale with the Hugh R. Sharp in the distance. Image taken under 
MMPA Permit #17355. Photo credit: NOAA Fisheries/Danielle Cholewiak, NEFSC

1. 2. 
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all the time, so we have to be ready for whatever a new 
customer wants to do, which makes it fun.” 

The weather can also disrupt a research project.
“Going to sea is expensive and the scientist will get a 

slot of  maybe eight to 14 days, and when they go out, 
if  the weather’s really bad, or something breaks, they 
may not get another chance,” Swallow explains. “It’s not 
like they can come back the next week, because the next 
week, we’ve got something else scheduled. And they may 
have only been funded for those few days.”

While Swallow now spends most of  his time in an 
office, he says he enjoys being part of  a wide variety of  
research projects that have a broad impact.

“It makes you feel like you’re doing something im-
portant that’s going to get information that helps solve 
bigger issues with people and the ocean,” he says. “A lot 
of  people like being at sea and working near the ocean. 

With the crew, you feel like a family after you work and 
live with people [at sea].”

Going forward, Swallow says they’ll keep upgrading 
their older systems and will do what’s known as a mid-
life study on the ship through the spring and summer.

“When a ship gets to be about 15 to 20 years old, you usu-
ally do major work on it, where you replace major systems 
and spend a lot of  money,” he explains. “The first phase of  
that is to do a study to see what the ship needs. That includes 
information from people who want to use the ship, the type 
of  science they want to do, and if  there’s anything they want 
to change so we can better deploy sensors in the future.”

That will only help the ship continue to play big for 
years to come.

Rachel Muenz, associate editor for Lab Manager, can be 
reached at rachelm@labmanager.com or 888-781-0328, x233.

4. 3. 

5. 
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L abs that provide the backbone for various industries 
often find themselves trying to compare test data from 
labs not only in another part of  the country, but now, 

because of  globalization, even from another continent. 
Comparing test results from various sites will be use-

less if  benchmark samples used to compare laboratory 
results cannot be duplicated from lab to lab. Doing so in 
a cost-effective manner while still maintaining precise, 
accurate, and repeatable data can be quite a challenge. 

The logistics and costs associated with lab coordina-
tors traveling across the country to compare test results 
are getting to be prohibitive, and yet these people have 
the need to ensure that the results being submitted by 
any lab are indeed acceptable. 

The author spent five years compiling the data to show 
that mineral contaminants in the parts-per-billion and 
-trillion ranges were enough to have an enormous influ-
ence on an industrial process that used treated river water 
as its industrial water supply. Although the water was 
treated by filtering and reverse osmosis, mineralization in 
the water used in the lab also had a drastic effect on some 
critical product tests—effects that had gone unexplained 

for decades. Now imagine the differences found in raw 
water around the globe. Trying to make sense of  test 
anomalies can be quite frustrating for any lab coordinator. 

Testing discrepancies in baseline standardized samples 
sent to various labs for comparisons can be caused by a 
number of  generators and include, but are not limited 
to, the following list:

• Variances in lab chemicals from different suppliers 
of  the same reagent. Lab chemical suppliers will use 
different stabilizers and color additives to meet their 
own ISO requirements. The “1% other” sometimes 
noted in the composition label can be enough to cause 
analytical comparison problems between labs.

• Different analytical instruments being used with varying 
specs, such as those found in atomic absorption spectrom-
eters and gas chromatography spectrometers with different 
origins. Often it is very hard to compare such terminology 
as “gain, frequency discrepancies, and percent variability,” 
since instrument manufacturers usually use in-house 
terminology and criteria that have no resemblance to their 
competitors.’ Buyer beware is the name of  the game.

• Variations in lab water quality that is used to mix or 
dissolve reagents or to prepare product samples for test-
ing. Some labs may use distillers, some may use reverse 
osmosis, and still others may rely on filtering systems, 
each of  which may vary the basic dissolved ion content 
of  the lab water. Differences in the parts-per-billion 
range can greatly affect many tests, as the author has 
found in his own work with graphite furnace AAS.

business management

Comparing Lab Results
PAIRED DIFFERENCE CALCULATIONS FOR COST EFFECTIVE 
STATISTICAL ANALYSIS  by Orest Protch

“A lab coordinator must have  
some basic statistical analysis 
tools to quickly find and identify 
latent corrupters of test data.”

http://www.labmanager.com
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• Auto pipettes and dispensers have inherent amounts of  
variability between models of  even the same make. To 
ensure accurate, precise, and repeatable volumes, they 
need to be routinely calibrated—daily, at the very least.

• Lab chemists and technicians will all have varying 
amounts of  skill and mastery of  certain techniques. 
Slight differences in manual functions can greatly 
enhance test variability, especially when very small 
pipette tips are used.

With all these potential internal nuances, a lab coor-
dinator must have some basic statistical analysis tools to 
quickly find and identify latent corrupters of  product 
test data. Although linear regression is one such powerful 
statistical tool, it usually requires that a large number of  
tests be performed and compared so that the mathemati-
cal results are conclusive and accurate.

But again, time is money, and money may be in tight sup-
ply because of  corporate auditors and local cost-reduction 
programs. Other statistical tools are just as accurate and rely 
on a much smaller number of  repeated test results to show 
that the numbers compared are indeed either not accept-
able or are, in fact, precise, accurate, and repeatable.

One such tool is the paired difference calculation, which 
can rely on a field as small as three tests done in triplicate 
on the same sample to crunch out data that is accurate 
within the 95 percent confidence interval. The following 
example will be used to compare the results of  four hy-
pothetical labs, one of  which is designated as the control 
source with which the other three will be compared.

If  the satellite labs fall within the 95 percent confi-
dence interval and the significant difference is negative, 
then the labs can be assumed to be providing test data 
that is acceptable for a given test type when compared 
with a benchmark that is presumed correct. Three tests 
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done in triplicate on the same sample are much more 
cost-effective than doing 20, 30, or even more, as is 
required for linear regression sampling.

In the example used, we will assume we are check-
ing the viscosity test of  industrial liquid lubricant 
products produced at four different sites around the 
country, but all of  them belong to the same corpora-
tion. As lab coordinator at one of  the labs, we will be 
comparing our data with that generated by the other 
three, one of  which is the corporate central lab. It is 
our mission to find out whether the other labs are, in 
fact, up to the task of  producing accurate, precise, 
and repeatable test results.

The reason is simple. If  the control test results 
show no significant difference, then our salespeople 

RAW DATA

Sample Description Central Lab 
Viscosity

Satellite Lab 1 
Viscosity

Satellite Lab 2 
Viscosity

Satellite Lab 3 
Viscosity

Liquid A (1) 33.2 35.7 34.2 33.7

Liquid A (2) 32.3 35.7 34.5 33.8

Liquid A (3) 32.9 35.7 34.5 33.9

Liquid B (1) 35.2 38.4 35.9 36.3

Liquid B (2) 35.2 37.9 36.9 36.7

Liquid B (3) 35.1 38.2 36.1 36.8

Liquid C (1) 38.4 41.5 40.8 41.1

Liquid C (2) 38.5 42.6 41.6 41.2

Liquid C (3) 39.4 42.1 41.7 40.3

SUMMARY DATA

Sample # Central Lab Satellite Lab 1 Satellite Lab 2 Satellite Lab 3

Test #1 Test #2 Test #3 Range Avg Test #1 Test #2 Test #3 Range Avg Test #1 Test #2 Test #3 Range Avg Test #1 Test #2 Test #3 Range Avg

Liquid A 33.2 32.3 32.9 0.9 32.8 35.7 35.7 35.7 0 33.2 34.2 34.5 34.5 0.3 34.4 33.7 33.8 33.9 0.2 33.8

Liquid B 35.2 35.2 35.1 0.1 35.2 38.4 37.9 38.2  0.5 35.2 35.9 36.9 36.1 1 36.3 36.3 36.7 36.8 0.5 36.6

Liquid C 38.4 38.5 39.4 1 38.8 41.5 42.6 42.1 1.1 38.4 40.8 41.6 41.7 0.9 41.4 41.1 41.2 40.0 0.9 40.9

PAIRED DIFFERENCES CALCULATION

Reference Satellite Lab 3 
vs central Lab

Satellite Lab 3 vs 
Satellite Lab 1

Satellite Lab 3 vs 
Satellite Lab 2

Satellite Lab 3 vs 
Satellite Lab 3Satellite Lab 3 Viscosity

33.7 0.5 -2 -0.5 #N/A

33.8 1.5 -1.9 -0.7 #N/A

33.9 1 -1.8 -0.6 #N/A

36.3 1.1 -2.1 0.4 #N/A

36.7 1.5 -1.2 -0.2 #N/A

36.8 1.7 -1.4 0.7 #N/A

41.1 2.7 -0.4 0.3 #N/A

41.2 2.7 -1.4 -0.4 #N/A

40.3 0.9 -1.8 -1.4 #N/A

n = 9 9 9 0

Mean Difference = 1.51 -1.56 -0.27 #N/A

Std Dev = 0.77 0.53 0.65 #N/A

95% Confidence Interval = 0.59 0.41 0.50 #N/A

Significant Difference? YES YES NO #N/A

Figure 1: Test results from four labs on three samples divided into equal 
volumes. Each was then subdivided and run in triplicate at the labs.

Figure 2: Summarized Data.

Figure 3: Paired Difference Calculations. YES means there is 
a difference in test results on the same sample. The cause needs to 
be identified and eliminated.

Figure 4: Graphical representation of  the test results. The 
tighter the fit of  the line, the better the results.
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can market the production liquid products to customers and guarantee 
that the specs are exactly the same and produce the same results. This way, 
whichever producer is closer to the customer can fill the order; otherwise, 
shipping costs could be increased prohibitively if  the products must be 
shipped from a plant that is farther away from the intended user.

Each lab is provided with three standard samples taken from the same 
production lot or from some other acceptable reagent source that is used as 
a benchmark. The labs then split these samples into three parts, and the se-
lected tests are run. This will give three sets of  data, each done in triplicate.

The most important part is where the data is determined to be statistically 
different within the 95 percent confidence interval. It is in a YES-or-NO 
format to make it simple to see right away. 

If  the absolute value of  the mean difference is greater than the 95 percent 
confidence interval, then there is a statistical difference in the data, and YES 
comes up, showing it is not acceptable data. The reasons for the unaccept-
ability must be determined. The points in the aforementioned list of  lab 
variables will have to be studied in detail to identify the culprit.

If  NO comes up, then there is no statistical variability in the test results, 
and it can be assumed that the labs are providing accurate, precise, and 
repeatable data that can be compared with each other regardless of  point of  
origin in a manner acceptable to both the salespeople and the customer.

This statistical method is far more cost-effective than having all four labs 
run 20 or more tests for regression analysis, with 30 usually being the ac-
ceptable number.

Paired difference calculations are a quick and cost-conscious method 
of  determining where satellite labs may be in a mode where red flags may 
be needed to identify concern areas. At the same time, they offer the sales 
force the tools needed to help sell and move products in a very competi-
tive and shrinking world environment, where international trade agree-
ments are making it easier for one’s competition to move in on clients, 
both present and potential.

Orest Protch, ASET C-Tech, is currently the senior lab technician for a SAGD oil 
producing company. He can be reached at HYPERLINK "mailto:oprotch@hotmail.com" 
oprotch@hotmail.com.

“Labs that provide the backbone for various  
industries often find themselves trying to  
compare test data from labs not only in  
another part of the country but now …  
even from another continent.” 
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T here is no doubt that technology has influenced 
and even changed the way we communicate at the 
workplace. Whereas face-to-face and telephone 

conversations were likely the most common means 
for relaying information just a couple of  decades ago, 
we now rely on email and instant text-based messag-
ing for both ease and speed. And although these forms 
of  interactions have taken root in our culture and are 
indeed useful, managers running 
businesses and laboratories still 
make time to meet with staff, both 
one-on-one and in the form of  
group meetings. That’s because 
managers understand that get-
ting together allows their team to 
interact on a personal level, which 
can foster a sense of  community 
within the organization, allow 
individuals to cite issues of  what 
is and isn’t working, and give everyone a chance to 
brainstorm, among other things. 

For Chris Hudalla, founder and chief  scientific officer 
of  ProVerde Laboratories in Massachusetts, almost 
everything that’s been improved in his lab is a result of  
a meeting. “When it was just me in the lab, it was just my 
workflow,” he says. As sample volume increased, how-
ever, the corresponding workflow practices didn’t change 
much to accommodate that increase. But as the number 
of  employees increased and they weighed in on ways 
to improve, the workflow methods were also enhanced. 
“Almost all of  [the improvements are] a function of  a 
laboratory meeting,” he adds.

An example of  dramatically increased efficiency for this 
cannabis-testing lab involves the process for one of  their 
sample preps for heavy-metal digestion, which required 
three or four additions of  multiple reagents to a sample 
vessel, a precise task that was time-consuming. Then, a staff  
member in a lab meeting suggested mixing all the reagents 
together beforehand and storing the combination in a bottle 
with a metered dispensing top, so instead of  contaminating 

several different pipettes and other 
vessels and adding each reagent one 
at a time, they were premixing it. 

“Now, when we get a sample, we 
just use the bottle and one quick 
shot of  the sample and we’re ready 
to go,” Hudalla says. “It seems like a 
trivial, small thing, but that one small 
change had a dramatic impact in 
terms of  technicians’ throughput in 
sample processing of  metal analysis.”

Such can be the impact of  exchanging ideas within a 
group working on the same overarching goal. For these 
reasons, it’s important not only to hold lab meetings but 
also to make sure the meetings are effective and organized. 

Meeting structure
Because the nature of  each lab’s experiments, work-

flow, and employee configuration is unique, meetings 
need to be tailored to suit each organization. Some man-
agers find having a rigid meeting schedule and structure 
works best for them, whereas others might discover 
impromptu and more relaxed meetings are better-suited 
to their laboratories. 

leadership & staffing

Successful Lab Meetings
A COLLABORATIVE PROCESS THAT CAN BE CONTINUALLY IMPROVED UPON  
by Sara Goudarzi

“Almost everything 
that’s been improved 
in [my] lab is a result 

of a meeting.”
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Michelle Natarajan is the laboratory manager at the 
St. Croix Watershed Research Station, Science Museum 
of  Minnesota, a private, nonprofit research facility that 
focuses on paleolimnology. The research station has four 
labs, with the main one focused 
on weighing, digesting, and 
analyzing a variety of  nutrients 
and toxins in sediment and 
water samples. She supervises 
two full-time lab technicians. 
However, scientists, graduate 
students, and visiting research-
ers also use the labs. Their 
research station has about 10 to 
15 total employees at any given 
time and the scientific staff  meets twice a month. But it is 
not often that her organization holds lab-only meetings. 

“I communicate with lab techs daily about changes, up-
dates, and priorities, but this generally happens on an informal 

basis,” Natarajan says. “I have conducted a few meetings, but 
usually, it is when a new intern, graduate student, or staff  
member starts in the lab, maybe once per year, on average.”

While their research station meetings include a series of  
updates regarding topics like 
fieldwork, grant proposals, and 
papers published, followed by 
a scientific talk given by one 
of  their scientists or a visit-
ing colleague, their lab-only 
get-togethers are generally very 
focused on the reason for the 
meeting and any lab-specific 
updates. “For example, we might 
introduce ourselves to a new 

member of  the team, share concerns, and discuss a change 
in procedure or a new instrument,” Natarajan continues. 

Conversely, Rick A. Armstrong, laboratory manager at 
Lee County Environmental Lab in Ft. Myers, Florida, not 

“It’s important not only to 
hold lab meetings but also 
to make sure the meetings 

are effective and organized.”
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only meets with his staff  often but also on a very set schedule. His 
staff  meetings are usually on the last Friday of  the month. He, 
however, likes the meetings to be informal and an opportunity for 
the staff  to share information and any accomplishments that are 
pertinent to the group. “I want to make sure everyone knows about 
especially good work and give congratulations where due,” says 
Armstrong, who caters lunch for the meetings and allows any staff  
member whose birthday fell in that month to choose the menu. 

Hudalla’s approach falls somewhere in the middle, and 
although his lab’s meeting schedules vary according to who is 
involved, his company holds general lab meetings about once 
a month. Though they are typically scheduled, because of  the 
hectic nature of  their business—and the fact that he and his 
business partner often travel—the meetings are at times im-
promptu, with only a day or so advance notice. 

“Basically, we’ll say, ‘Hey, is everyone around 
tomorrow?’ and so we’ll get pizza for lunch and 
we try to keep [the meetings to] about an hour, 
though they usually go an hour and a half, two 
hours, because there’s usually so much stuff  to 
discuss,” Hudalla says. 

These varying meeting structures, all of  which 
work for their respective labs, are indicative that 
“one approach fits all” is not the way to think of  
organizing a get-together and that managers will, 
after time, come to learn the specific structure 
that better advances their goals. 

Getting the most out of a meeting
Managers use various techniques to ensure 

that meetings are productive and conducive to 
a better work environment. This can include 
basic brainstorming, technique review, devel-
oping game plans, and methods to foster a nur-
turing work environment. For most everyone, 
having some sort of  agenda—be it a formal 
one that’s handed out to the staff  before or 
during the meeting, or an informal one that 
the team leader uses—is an essential part of  
running successful meetings. 

“We get the most out of  meetings by having 
an agenda and trying to stick to it,” Natara-
jan says. “For research station meetings, the 
agenda is always sent out in advance and the 
structure is repeated. For lab-only meetings, 
I prepare an agenda to keep us on task, but 
I don’t always share the agenda in advance. 
These are rare, short, focused meetings, so it 
just hasn’t been necessary.”

Similarly, Armstrong prepares a bullet-
point list prior to a meeting to cover the areas 
he wishes to discuss with his staff. Having an 
agenda allows his meetings to stay focused 
and on point, which is a way to keep everyone 
away from their work no longer than necessary 
and to stay true to one of  his meeting goals: 
“Keeping them short, less than 30 minutes.”

But whether short or long, a meeting is not 
a good use of  anyone’s time if, at the end, 
people don’t find it an atmosphere to share 
new ideas and suggestions or if  any viable 
proposals or identified gaps are not met with 
specific actions. 
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“This requires somebody taking notes in the 
meeting and having actionable items identified 
and following through with that,” Hudalla says. 

Otherwise, if  one holds a successful meeting 
where great suggestions are brought up but no 
action comes of  it, the time spent on the meet-
ing is essentially wasted. 

“This is what would happen when we started; we 
had great discussions and then nothing would hap-
pen because we are all just too busy,” Hudalla says. 
One of  the best ways to address this issue is to make 
a note with bullet points of  some of  the suggestions 
that are addressable, especially in the short term. 

“So, we address [what] I would call the low-
hanging fruit—what we can do today to im-
prove our processes,” Hudalla continues. “At the 
summary of  the meeting and as we review these 
bullet points, we’ll oftentimes put a date and 
[name] a responsible person to address it, so if  
one of  the technicians feels that a diff  type of  
pipette could work for him, I can say, ‘You do the 
research and get the parts number to operations 
and let’s get a pipette and give it a try.’” 

Such an approach not only ensures that the 
staff  feels their opinions are valued, but it’s also 
a way to immediately act on good ideas and po-
tentially improve processes. If  a new actionable 
item can’t be immediately implemented, it can 
be up for discussion, and the staff  can deliber-
ate why and how they can tackle it in the future. 
This line of  attack gives everyone ownership in 
the process of  running a laboratory, because at 
the end of  the day, operating a business is not 
a one-person job, but is a collaborative process 
that can be continually improved upon. 

Sara Goudarzi is a freelance writer based in New 
York City. Her website is www.saragoudarzi.com.
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A 
nalytical scientists of  a certain age will react 
with puzzlement to the term “handheld Raman 
spectrometer.” Yet thanks to small, innovative de-

velopers, Raman’s mysteriousness has become a strength 
which, combined with advances in electronics, optics, 
and computing, is uniquely suited to handheld formats.

The handheld Raman marketplace is crowded. Some 
spectroscopy specialists, like Ocean Optics (Largo, FL), 
have waited on the sidelines for the right opportunity, 
which has apparently arrived. Ocean Optics is planning 
to introduce a handheld Raman instrument to detect 
unknown chemicals in powders, liquids, and gels. “The 
device will be simple enough for novice users to oper-
ate, yet sophisticated enough for threat assessment of  
dangerous drugs, chemicals, and explosives,” says Rob 
Morris, marketing director.

Morris explains the lure of  Raman: “Though Raman 
spectra are very low in intensity, they probe molecular 
structure as effectively as infrared but with greater ease 
of  use and versatility, and at lower cost. Compared with 
IR or FTIR, Raman spectra typically have fewer and 
narrower peaks, which makes it easier to resolve com-
pounds in a mixture. IR spectra are easily swamped by 
water absorption lines, but Raman spectra are not.”

Also, because the strength of  the Raman signal is di-
rectly proportional to the average laser power, the greatest 
amount of  Raman signal is generated at the laser’s focus. 
This can be useful in probing a sample inside a clear 
plastic bag or vial without opening the packaging, such as 
a screener might want to do at a security checkpoint.

Raman has become more accessible and affordable 
with the emergence of  low-cost, portable lasers and 

power supplies, plus high-sensitivity CCD array-based 
spectrometers for detection, Morris says. 

Security, supply chain integrity, and the interdiction 
of  dangerous substances are the main drivers for hand-
held Raman. “The world can be a dangerous place, and 
the folks out there whose responsibility is to keep us safe 
are fighting an ongoing battle to thwart the bad actors,” 
Morris explains. “Handheld Raman can help combat the 
rising tide of  dangerous activities involving narcotics, 
explosives, and chemicals,” Morris says.

Many industries, including food, agriculture, pharma-
ceuticals, and materials, also have need for rapid, reliable 
trace analysis of  chemicals and ingredients for quality 
control, safety, and authentication. 

Building on success
The success of  handheld Raman has inspired manufactur-

ers to build on the capabilities of  early units, often for spe-
cific applications. The Progeny™ spectrometer from Rigaku 
(The Woodlands, TX) is typical of  an all-purpose, network-
capable handheld Raman instrument that, with proprietary 
CompleteID software, provides quick yes/no answers for 
routine materials identification. As its name implies, Rigaku’s 
Progeny ResQ is marketed to first responders and emergency 
teams concerned about the presence of  drugs, explosives, 
and poisons. Law enforcement will be interested in the Prog-
eny ResQ FLX, a handheld narcotics analyzer, which holds 
a standard library of  more than a 1,000 narcotics and cutting 
agents. In late 2017, Rigaku added a library item for fentanyl 
to the Progeny ResQ instruments.

Similarly, BWTEK (Newark, DE) offers a line of  three 
handheld Raman spectrometers, each covering a specific 
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niche or domain of  applications. NanoRam® is a gen-
eral-purpose device, versatile enough for use in the 
lab, in the warehouse, on loading docks, or in the field.
TacticID®–GP performs noncontact forensic analysis 
by safety personnel, first responders, police, customs 
and border patrol, hazmat technicians, and bomb 
squads. With its thousand-entry library, TacticID®–N 
is marketed for rapid analysis of  suspected legal and 
illicit drugs, precursors, and cutting agents. 

SciAps (Woburn, MA) distinguishes its line of  
handheld Raman instruments on the basis of  handling 
samples with a high level of  fluorescence. Their base 
model, the Inspector 300, is carried like a lunch box, with 
the probe jutting out from the front. The Inspector 500 
class of  Raman uses higher-wavelength Raman excitation 
(through a 1030 nm laser) for samples containing complex 
molecules, or levels of  impurities that are challenging for 
the Inspector 300. SciAps Inspector Scope connects to a 
microscope and a digital camera. 

TSI (Shoreview, MN) offers a full line of  bench-
top and portable Raman instruments, including the 
EZRAMAN-I and EZRAMAN-NP portable analyz-
ers, the ASSURx® handheld broad-range chemical 
analyzer (for powders, organics, and liquids), and 
the POLYMAX™ handheld for on-the-fly plastics 
identification. 

POLYMAX identifies both light and dark plastics 
in the form of  rolls, bales, sheets, flakes, and pellets. 
ASSURx provides more flexibility in raw materi-
als analysis, including library-building capability 
(transferable between units), direct connectivity to 
networks for data archiving, and compliance with 
cGMP 21 CFR Part 11, USP 1120, and EP 2.2.48. 

Although Horiba Scientific (Edison, NJ) does not 
sell a handheld Raman spectrometer, its line of  minia-
ture OEM Raman analyzers meets many of  the objec-
tives of  the “Raman anywhere” philosophy. In fact, 
one such product is named AnywhereRaman™. These 
fully equipped spectrometers, which are targeted to 
industrial applications, require a power supply or elec-
trical outlet but are compact—one Raman component 
product, the Miniature Raman spectrometer, measures 
just 64 x 89 x 32 mm (2.5 x 3 x 1.3 inches). Anywher-
eRaman, which is portable and more of  a stand-alone 
device, comes in at 9.8 x 9.8 x 3 inches.  

Renishaw (Gloucestershire, UK) also sells small 
OEM Raman devices under the tagline “adding  
Raman analysis to your product.” 

Agilent's RapID handheld Raman spectrometer verifies the 
identity of  raw materials without the logistical and handling 
steps of  moving, opening and sampling.

Necessity is the mother of innovation?
In July 2017, Agilent Technologies acquired Cobalt 

Light Systems, a Raman specialist, which expanded Agi-
lent’s presence in handheld Raman. Agilent’s new instru-
ment line includes RapID, for identifying materials and 
products inside containers and packaging. RapID uses spa-
tially offset Raman spectroscopy (SORS), which is suited 
to noninvasive identification of  raw materials sitting below 
or inside nontransparent packaging, for example, drugs 
(both legal and illegal), explosives, and ingredients. 
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In conventional Raman illumination and collection light is coincident, 
so the container material dominates the spectrum. By spatially offsetting 
this excitation and collection, RapID generates a spectrum with greater 
Raman contribution from the contents. Subtracting the non-offset signal 
from the SORS spectrum provides a clean spectrum of  the contents. 

RapID corrects for a wide variety of  packaging, regardless of  pack-
age material type and thickness, and the physical form of  test solids and 
liquids. “Where the container is thin and transparent, RapID behaves as 
a very efficient conventional Raman system,” says Matthew Bloomfield, 
PhD, Agilent’s sales manager for Raman spectroscopy.

Geared to the pharmaceutical industry, RapID verifies the identity of  
a raw material by comparing the sample’s SORS spectrum to that of  a 
validated, verified reference, and uses a pass/fail screen to indicate if  the 
spectra match, based on a predetermined confidence level.

Raman is ideally suited to verify bulk materials, but SORS can be quite 
sensitive to components, as a UK-based research collaboration (including 
Edinburgh’s Scotch Whiskey Research Institute) recently demonstrated. 
Mindful of  the widespread use of  adulterants in high-value products, 
researchers evaluated SORS-based handheld Raman to detect chemical 
markers of  counterfeit (e.g. non-potable) alcohol in various spirits. 

Technical innovation in Raman extends to how instruments exploit the 
Raman effect itself. For example, Metrohm’s (Riverview, FL) Mira line of  
handheld Raman devices are based on orbital raster scan (ORS). 

Marketed to the pharmaceutical industry, the Mira M-3 instrument is 
optimized for raw materials identification using easily customized data 
collection methods and complies with FDA 21 CFR Part 11; the Mira 
DS is a fully automated analyzer that includes a library of  spectra of  
explosives, precursors, and narcotics, with onboard mixture analysis. 

With ORS, the laser beam is not static but moves in a circular motion, 
collecting spectra from an area, which makes results more reliable and 
provides a sampling advantage for heterogeneous material.

“ORS has been around since 2010, and has been implemented in some  
lab analyzers,” says Adam Hopkins, PhD, spectroscopy product manager 

The Metrohm Mira DS and accessories (clockwise from left) – standoff  telescope, 
calibration standard, universal adapter, contact BallProbe®, and right angle adapter.

http://www.labmanager.com
http://blog.metrohm.com
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at Metrohm. “But its strength lies in field measurements. In-
stead of  focusing on a single point 250 microns in diameter, 
ORS sweeps a circle 250 microns thick and 2.5 millimeters 
wide, which gives a measurement that’s more representative 
of  the sample compared with a non-ORS analyzer.”

This feature provides a more accurate assessment of  
samples that are mixtures or that are composed of  dif-
ferent granular sizes.

“In the lab you can move the sample around to get 
those advantages. In the field you don’t have that luxury,” 
Hopkins adds.

Shrinking performance gap
During the early days of  handheld instruments, the 

trade-offs between performance and portability were 
recognized as a given. Thanks to advances in computing and 
optics, the performance gap has shrunk to the point where 
handheld analytical instruments are not as bad as was gen-
erally believed just a short time ago, and lab instruments (by 
comparison) are not that much better relative to handhelds.

According to Rob Morris of  Ocean Optics, the com-
promises one might expect from handheld instruments 
are indeed disappearing. “Lasers, sampling optics, and 
detectors have become more sophisticated. But more im-
portantly, Raman modeling and algorithm development 
has led to the assembly of  thousands of  Raman spectra 
databases, to make better sense of  the Raman data that 
arise from measuring various samples. These analyses 
turn mere measurements into answers.”

“Raman isn’t magic. It doesn’t violate the laws of  phys-
ics,” says Metrohm’s Adam Hopkins. “But it is an active, 
scattering sensing technique that’s robust and provides 
very clear molecular information. You blast the laser and 
maybe one millionth of  the photons return to the detector 
with Raman information, but they’re clear and narrow, and 
don’t need the corrections you apply for IR scattering. You 
just point the laser and get an answer back.”

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

I believe most of  us would agree that most laborato-
ries use flammable and hazardous chemicals. Recent 
statistics have shown that chemical spills and fires are 

two of  the most common accidents occurring in labs. 
Unfortunately, even “small” fires can cause significant 
damage and serious disruption, not only in the immedi-
ate lab where the incident occurred, but also in adjoining 
labs. Large fires can be devastating, destroying the source 
lab and sometimes entire buildings. 

Flammable solvents can easily catch fire and burn. 
This article will focus on the proper handling and stor-
age of  liquids because, according to Prudent Practices, 
the most common fire hazard in the typical research lab 
is a flammable liquid or the vapor produced by one.1

The use of  approved safety storage cabinets decreases 
the risk of  devastating chemical fires. Approved safety 
cabinets must pass a standard 10-minute fire test in 
which the internal temperature remains below 325 °F 
(163 °C) despite the heat of  the fire. Well-designed safe-
ty cabinets help with organizing and storing incompat-
ible chemicals, greatly reducing the chance of  unwanted 
contact and reactions.

The basic “fire triangle” stipulates three conditions that 
must exist simultaneously for a fire to occur: an oxidizing 
atmosphere, usually air; a source of  ignition; and a con-
centration of  flammable gas or vapor within its flamma-
bility limits. If  any one of  these is removed, a fire cannot 
occur. Since air is always present, eliminating flammable 
vapors and gases and controlling potential ignition sources 
are essential to the prevention of  fire hazards. 

Physical properties of flammable and combustible 
substances

There are differences between flammable and combus-
tible materials. Flammable liquids are more dangerous. 
The distinction is based on flash points, with the flamma-
ble class having a flash point below 100 °F (37.8 °C) and 
combustible liquids having flash points between 100 °F 
and 200 °F (93 °C). Flash point is the lowest temperature 
at which there will be enough flammable vapor to ignite 
when an ignition source is applied. A closely related 
term is vapor pressure. Every liquid has a vapor pressure, 
which is a function of  the liquid’s temperature. As the 
temperature increases, the vapor pressure increases. 
As the vapor pressure increases, the concentration of  
flammable liquid vapor in the air increases. Therefore, 
temperature determines the concentration of  vapor of  
the flammable liquid in the air, and the specific concen-
tration of  vapor in the air that is necessary to sustain 
combustion is the flash point for that flammable liquid. 

Another important concept is the flammable range, 
the range between the upper and lower flammable limits. 
Flammable limits are expressed in percent volume in air. 
Concentrations above the upper flammable limit are too 
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SAFE STORAGE AND USE OF FLAMMABLE SOLVENTS 
by Vince McLeod

“Recent statistics have shown that 
chemical spills and fires are two  
of the most common accidents  
occurring in labs.”
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rich to burn (too much vapor), and concentrations  
below the lower flammable limit are too lean to burn 
(not enough vapors). The most dangerous materials  
are those with the lowest flash point and the widest  
flammable ranges. 

The National Fire Protection Association’s (NFPA’s) 
Code for Flammable and Combustible Liquids, NFPA 30, is 
an excellent resource and introduction to the hazards 
of  these materials.2 NFPA 30 classifies flammables as 
Class I and divides them into Class IA, IB, and IC, while 
combustible materials are classified as Class II, Class 
IIIA, and Class IIIB, all based on flash points and boiling 
points. NFPA 30 also rates the fire hazard of  flammable 
and combustible materials on a scale of  0 to 4 based 
on flash point. This rating helps you quickly assess the 
potential danger of  a substance. Zero is the least hazard-
ous and indicates the material will not burn. A rating of  
1 is given to materials with flash points above 200 °F and 
indicates that the material needs to be preheated to burn, 

while flammables with flash points below 73 °F are rated 
4 and are extremely flammable and the most dangerous.

Important criteria for flammable and combustible 
materials storage 

Design and build quality are paramount in selecting 
a good safety storage cabinet. We recommend looking 
for double-walled steel cabinets with an insulating space 
in the doors, sides, top, and bottom. Look for welded or 
riveted joints and construction for superior strength. Ad-
ditional design details to look for include a raised door 
sill of  at least two inches at the bottom to contain any 
spills and secure multi-point door latching.

Although NFPA 30 does not require venting, most safety 
cabinets will provide this option. Make sure flame arres-
tors are built in and caps or bungs are supplied to seal the 
vent if  your situation does not call for venting. Another 
non-mandatory option to consider is grounding. Most well-
designed safety cabinets will include a grounding lug. This 

http://www.cglifesciences.com
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is recommended to reduce the risk of  static spark discharge and is 
most important for collection or dispensing operations. So, if  you 
anticipate pumping out of  a container or pouring into a drum fun-
nel, make sure the cabinet is connected to an earth ground.

Optional adapter bracket kits are a good choice if  you are 
located in an area prone to seismic or hurricane activity. This 
secures the safety cabinet to a wall or floor and prevents spills 
from chemicals falling or tipping over.

A few words on quantities of stored hazardous materials
One frequently cited issue is having excessive flammable solvents 

in the lab. NFPA 45, Fire Protection for Laboratories Using Chemicals, pro-
vides universal guidelines for safe storage3, addressing the maximum 
quantity of  flammable and combustible materials stored in labs. 
Chapter 4 of  NFPA 45 classifies laboratories into four fire hazard 
categories based on the amount of  flammable and combustible mate-
rial in the lab. These are Class A (high fire hazard), Class B (moder-
ate), Class C (low), and Class D (minimal). Class A labs are allowed 
up to 10 gallons (38 L) of  Class I flammable liquid per 100 square 
feet or 20 gallons (76 L) total of  Class I, II, and III flammable and 
combustible liquid combined. These quantities can be doubled to 20 
gallons of  Class I liquid and 40 gallons (150 L) of  Class I, II, and III 
liquids combined with the use of  safety cans or storage cabinets.

NFPA 45 also recommends maximum ca-
pacities for different storage container types. 
For example, for Class IA flammable liquids, 
the largest allowed container is one pint (500 
mL) for glass, one gallon (4 L) for metal and 
approved plastic or polyethylene, and 2.6 gal-
lons (10 L) for safety cans. Storing flammable 
and combustible liquids in laboratories or 
stockrooms is risky business. Paying attention 
to the hazard class of  the material, the larg-
est container size, and the total quantities will 
minimize that risk.

Vince McLeod is an American Board of  Industrial 
Hygiene–certified industrial hygienist (CIH) and the 
senior industrial hygienist with Ascend Environmental 
+ Health Hygiene, LLC, in Winter Garden, Florida. He 
has more than 35 years’  experience in industrial hy-
giene and environmental engineering services, including 
28 years with the University of  Florida’s Environ-
mental Health & Safety Division. His consulting 
experience includes comprehensive industrial hygiene 
assessments for major power-generation, manufactur-
ing, production, and distribution facilities. Vince can be 
reached at vmcleodcih@gmail.com.
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D rug companies spend about 15 years and $800 
million to bring a promising chemical com-
pound to pharmacy shelves. Drug sponsors have 

adopted numerous technologies and strategies with the 
goal of  compressing this timeframe and reducing costs. 
The industry’s ominous-sounding “fail early, fail fast” 

philosophy seeks to identify likely approval failures early in 
their development, at a stage where relatively few resources 
have been devoted to a project. Hence the concentration of  
strategies targeted to the discovery phase, particularly com-
pound selection, pharmacokinetics, and ADME (absorption, 
distribution, metabolism, and excretion). 
Before computational methods were widespread, discovery 

scientists applied Lipinski’s rules, which inform on a com-
pound’s rough “druggability” before the structure is even syn-
thesized. More precise in silico computational methods have 
emerged that take Lipinski’s rules to the next level, to predict 
a drug compound’s activity toward specific biological targets 
as well as its pharmacokinetics (PK) or movement through the 
body as measured by the individual components of  ADME. 

SIMULATING CHEMISTRY
Chemical similarity has been the basis for much of  

drug discovery. Good examples are benzodiazepine tran-
quilizers and the cholesterol-lowering statin drugs. 
“Behind the significance of  chemical similarity is the no-

tion that similar chemical structures exhibit similar biologi-
cal activity,” notes David Malatinszky, PhD, applications 
scientist at ChemAxon. “Structural similarity of  two mol-
ecules may be based on 2-D or 3-D information translated 

into molecular descriptors, such as chemical or pharmaco-
phore fingerprints. The actual similarity is calculated from 
these fingerprints and may be expressed by various metrics.”
In March 2018, Enamine, which has assembled the 

REAL database of  337 million unique small molecular–
weight compounds accessible through one-step synthe-
sis, jointly launched an online resource for exploring the 
REAL collection. The resource provides drug discovery 
groups with querying capability to the chemical space 
within REAL via ChemAxon’s MadFast search tool. 
Combining chemical similarity with immense structure 

libraries is a natural, Malatinszky says. “In similarity-based 
virtual screening it may be important to compare two large 
data sets pairwise, to rank compounds in a virtual library 
based on a molecule set of  confirmed biological activity. 
Such comparison is usually visualized as a heat map and 
may help identify patterns of  “hot groups” in the data set. 
Similarly, clustering may help classify a library of  com-
pounds into groups based on various descriptors—similari-
ty-based or structure-based—and clustering algorithms.”
A typical use case for searching the Enamine REAL database 

with MadFast might occur during live drug design, where 
optimal synthesis routes are selected for candidate molecules. 
ChemAxon’s idea management platform, Marvin Live, 
incorporates predicted chemical properties, drug likeness cal-
culations, and structure-based information from a variety of  
knowledge bases. “The latter, such as access of  large databases 
like Enamine’s REAL, containing more than 300 million com-
pounds, is time-consuming for a standard similarity search. 
Thus, advanced search algorithms are required, capable of  
delivering a result set in milliseconds,” Malatinszky says. 

industry insights: drug discovery

In Silico Approaches  
Streamline Drug Discovery
DRUG DISCOVERY AND DEVELOPMENT GO VIRTUAL  
by Angelo DePalma, PhD

http://www.labmanager.com


Hosted by

The World’s Largest Cannabis Science Conference
returns to downtown Portland for an incredible gathering of
analytical scientists, medical professionals, cannabis industry
experts and novices interested in learning more about cannabis
science!

For sponsorship and exhibition opportunities, please contact Josh 
Crossney at josh@jcanna.com for more information.

jCannaInc
jCanna_Inc

@jCanna_Inc
CannabisScienceConference.com

Use Promo Code JCANNA25 for 25% Off Registration!!!

http://www.cannabisscienceconference.com


38 Lab Manager    June 2018 LabManager.com

industry insights: drug discovery

TARGETING ADME
Regulatory agencies require the completion of  ADME 

studies before they will even consider an investigational 
new drug application, which allows human testing. Tra-
ditional ADME studies are done in animals, which is ex-
pensive and time-consuming. In vitro assays provide some 
level of  predictability, such as a compound’s partitioning 
into oil and water. More recently, in silico predictions of  
PK and its components have empowered drug develop-
ers with very early-stage insights into the interactions 
between putative drug compounds and patients.
In February 2018, Simulations Plus upgraded its PKPlus 

pharmacokinetics software package to version 2.0. En-
hancements in this version include nonparametric super-
position (NPS) and compartmental multi-dose simulation.
In pharmacokinetics, superposition means that a drug’s 

concentration at any given time equals the sum of  
concentration contributions from all previous doses. 
Superposition assumes that each dose is an independent 
event, and that the clearance rate is constant or linear. 
“Compartmental” refers to regions of  the body where a 
drug is relatively concentrated or depleted.
Because clearance is proportional to concentration, after 

a certain number of  doses the concentration-time curve 
reaches a steady state with equal peaks and troughs. This 
method therefore calculates how many doses will be re-
quired to reach a steady state, as well as steady-state peak 
and trough concentration levels. 
NPS and compartmentalism are not impossible to predict, 

but their elucidation requires tedious experimentation or 
automation. “PKPlus automates the process for predicting 
concentration time for multiple doses from single-dose data 
using NPS, and also fits multiple-dose data with a paramet-
ric model to accommodate nonlinear pharmacokinetics,” 
explains Simulations Plus CEO Walt Woltosz. “PKPlus 
makes this a relatively simple point-and-click operation, 
including the generating of  reports in various formats.”
While PKPlus facilitates rapid NPS and both com-

partmental and noncompartmental analysis, the models 
provide little, if  any, mechanistic insight into where the 
drug goes within the body, Woltosz says, whereas physi-
ologically based pharmacokinetics (PBPK) do provide 
such insight. “When the pharmacokinetics for a drug 
are straightforward, simple compartmental models may 
suffice. But when modeling the effects of  enzymes and/
or transporters in different tissues is required to predict 
pharmacokinetics for different doses and formulations, 
PBPK models are required,” he explains.

As the scientific knowledge base of  high-quality data for 
chemical properties, pharmacokinetics, and pharmacody-
namic grows, companies like Simulations Plus incorpo-
rate more sophisticated models into software tools. While 
designing drugs from scratch in silico remains a distant goal, 
today’s software helps discovery scientists eliminate large 
numbers of  new structures from consideration without ever 
synthesizing them, Woltosz says. “That means eliminating 
losers without spending the money to make and test those 
molecules. We can also show chemists the sensitivities of  
various properties to specific structural motifs in a mole-
cule-specific manner. In other words, these sensitivities are 
not global but are specific to each structure. Thus, adding 
a carbonyl to a certain point on a structure could result in 
different effects for different molecules.”

PK ON STEROIDS?
Certara, which specializes in model-based drug devel-

opment software, recently launched a consortium for 
studying quantitative systems pharmacology, one goal of  
which was to advance physiologically based pharmacoki-
netics. Drug developers increasingly use PBPK simulation 
to evaluate the effects of  intrinsic and extrinsic factors on 
drug exposure in patients.
According to Suzanne Minton, PhD, Certara’s scientific 

communications manager, PBPK is not merely a refinement 
of  PK modeling, but is instead a distinct biomathematical 
approach in model-informed drug development. “PBPK 
models include systems data, trial design, and drug data.” 
Drug data refer to the molecular and physiochemical 

properties of  the investigational drug. Systems data refer 
to the demographic, physiological, and environmental 
characteristics of  the population being studied. Trial 
design information refers to the dose, route of  adminis-
tration, and co-administered drugs. 
“These components are modular in the Simcyp Simula-

tor PBPK platform. So if  you have the information for a 
certain drug and trial design in one population, it’s easy to 
exchange one population for other. For instance, if  you have 
developed a PBPK model looking at the effect of  oselta-
mivir in healthy Northern European Caucasian adults, it’s 
easy to swap out the population file to determine whether 
there are PK differences in a virtual Japanese population.” 
PBPK modeling is appropriate at all stages of  drug 

development, but probably most applicable to early 
clinical development. For example, if  a target patient 
population is taking medications likely to cause drug-drug  
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interactions, a PBPK model will estimate the likelihood 
this will occur with a test drug. 
Certara is also active in early-stage computational discov-

ery tools. In early 2018, it introduced version 10 of  its D360 
discovery informatics platform, a component of  which is 
applying structure-activity relationships (SARs) to discovery.
Like the nonquantitative Lipinski’s rules, SARs have long 

been used to predict a drug’s activity based on its chemi-
cal and physical properties. Yet, says Minton, discovery 
scientists have struggled, even with computational assis-
tance, to connect explicitly SAR data with pharmacology. 
“Even if  they use virtual compound screening techniques 
rather than wet lab drug screening, it’s still a nightmare 
to manage all that data and see the critical relationships 
between structure and activity. Scientific informatics solu-
tions like D360 allow scientists to create queries to find the 
compounds that have the desired chemical and biological 
properties,” Minton explains.

BUT HAS IT WORKED, AND WILL IT?
At some point during the evolution of  groundbreaking 

drug discovery tools, one is justified in asking whether 
these tools have helped and, if  so, how. 
Figures on time and cost for drug development are 

probably not very reliable, nor can one rely solely on 
approvals of  New Molecular Entities (NMEs) as a 
guide. The FDA approved 46 NMEs in 2017 compared 
with 27 in 2013. But this analysis is confounded by the 
fact that just three biologicals were included in 2013, 
compared with 12 last year. And as noted by Frank S. 
David, MD, PhD, in a 2017 Forbes article, “With such 
relatively small numbers, there will always be noise—
two more NMEs this year, three fewer next year, and an 
occasional year with many more or many fewer—but I 
don’t think the short-term comparisons mean much.”
And, given the relentless surge of  biopharmaceuticals, 

those comparisons are likely to mean even less in the future.
In defense of  drug discovery in general, that dis-

covery has become more difficult over the decades is 
unmistakable. At one time, natural products dominated 
our pharmacopeias, and for decades there seemed to be 
an endless supply of  natural chemical structures that 
could be used directly or with modest chemical modi-
fication. Those days are gone, or perhaps the natural 
product route has simply been put on the back burner.
With the low-hanging fruit harvested long ago and 

regulators generally raising the bar for approval of  me-too 

drugs, it is a remarkable accomplishment that discovery (as 
quantified by NMEs) has kept pace over the years, no doubt 
facilitated by the emergence of  in silico tools.
Thanks to powers-of-ten advances in computing power, 

in silico drug discovery and development are miles ahead 
of  their capabilities, compared with even five years ago. 
Algorithms are far more powerful, and the scientific 
knowledge base has grown. 
Modern drug discovery demands access to and assess-

ment of  biological, chemical, logistical, and computation-
al data from a wide variety of  sources, the combination 
of  which is beyond the capabilities of  discovery scientists. 
“Often, they must rely on their IT staff  to develop the 
infrastructure to access, integrate, analyze, and visualize 
scientific data to make critical decisions,” says Minton. 
“I see no end in sight for simulation and modeling—it is 

clearly here to stay, and I predict that one day the cost and 
time to bring a new drug to market for a particular indica-
tion will be a fraction of  what it is today,” adds Woltosz.

Angelo DePalma is a freelance writer living in Newton, New 
Jersey. You can reach him at angelo@angelodepalma.com.
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Q: For those unfamiliar with  
the term, what is Quality by 
Design (QbD)? 

A: Basically, what QbD entails is the 
strategic and efficient use of  analytics. 
It’s taking analytical tools and putting 
them together to empower the scientist 
or engineer to analyze data and reach 
better conclusions with more precision. 
That’s what the bottom line is, in addi-
tion to using risk assessment and focusing 
on product and process understanding, 
which are essential elements in QbD 
analyses. It’s one more tool for the scien-
tist and engineer to make better decisions 
and improve product quality and safety.

Q: What are the key benefits 
QbD provides for laboratories?

A: First of  all, [it provides] standard-
ization of  data analysis. As scientists 
and engineers, we are really good at 
standardizing processes, assays, and 
laboratory procedures. QbD is the same 
thing in terms of  data analysis. What 
that does is it improves efficiency—you 
make better decisions because you’re 
looking at the experimental condi-
tion space in a multidimensional way, 
so you’re going to identify optima and 
optimal conditions faster and more 
efficiently, and you’ll be able to reach 
better conclusions that are more likely 

to be correct. You can be more certain 
of  the conclusions that you reach and 
the recommendations that you make 
because they’re based on an intelligent 
design of  experiments that avoids many 
of  the pitfalls, interactions among 
dependent variables, and the inability 
to detect signal from noise that some-
times can be part of  one-at-a-time-type 
experimentation and data analysis. 

Q: Has QbD for labs changed 
recently?

A: There are a couple of  things that 
have changed. There’s a wider range of  
use of  QbD. Originally, a lot of  these 
techniques—Six Sigma, QbD—were for 
improved manufacturing and production. 
QbD is more focused on laboratory-type 
work in part because of  the involvement 
by the FDA in streamlining approvals 
and applications submitted using QbD 
techniques and experimental design. But 
more people are using QbD for more ap-
plications. The development of  software 
is another big change for QbD. There 

is now more software and some of  it is 
[designed for] specific applications that 
really help people use QbD, so you don’t 
have to do many of  the calculations 
yourself  that were tedious or difficult to 
carry out [in the past]. 

Q: What are some other key 
trends in QbD for labs?

A: One of  the most interesting things 
is the new academic view of  the impor-
tance of  analytics and seeing analytics 
being included in undergraduate scien-
tific and engineering education. I think, 
long term, this is the way we’re going to 
need to go and this is the way we should 
go because it minimizes the amount of  
labor associated with experimentation, 
it’s safer, and it’s more environmentally 
responsible. Every time we do experi-
ments, we have solvents and waste, so 
doing fewer experiments, being more 
strategic, and squeezing every bit of  
information out of  data is responsible 
in an environmental capacity also. In 
the future, you really want to develop 
scientists and engineers from the onset 
who use these techniques regularly and 
have these techniques as part of  their 
standard operation in how they look 
at experimentation and data analysis. 
Those of  us who have been working 
in this field for a long time have long 
been advocating for that. It’s very good 

ask the expert

Zenaida Otero Gephardt, PhD

Zenaida Otero Gephardt, PhD, is an associate professor of chemical engineering at Rowan 
University (Glassboro, NJ), where she has served as director of engineering and assistant 
dean. Dr. Gephardt is also a consultant through Otero Associates. Her research focuses on 
optimization, development, and mathematical modeling of chemical processes and laboratory 
techniques. She teaches on-site courses for industry and provides analysis and experimental 
design support. Dr. Gephardt is a fellow of the American Institute for Chemical Engineers.
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“The development of 
software is another big 
change for QbD.”
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to see programs both in science and in 
engineering include more data analysis 
and experimental design.

Q: What are some of the most 
common challenges that lab 
professionals tend to run into when 
implementing QbD in their labs?

A: One of  the most important things 
is you have to take time at the onset to 
really understand the question you are 
trying to answer and then select the an-
alytics tool that best answers that ques-
tion. Sometimes, I think people who 
may be applying these techniques and 
may not use them every day or may not 
be familiar with them will apply tech-
niques that aren’t useful for the ques-
tions they want to answer. For example, 
there are techniques for small data sets 
and for large data sets. If  you have a 
very small sample size, techniques that 
are better for larger sample sizes won’t 
yield the best results. Because there’s so 
much software, people tend to apply it 
and not necessarily look into what the 
software is doing. In the past couple of  
years, that’s been the thing I’ve seen the 
most in terms of  situations that create 
difficulties in the lab for researchers.

Q: What other advice do you 
have for lab professionals who 
are looking to implement QbD 
in their labs but have no idea 
where to start? 

A: I think it depends on how you learn. If  
you’re a visual type of  learner, there are 
some really outstanding review articles 
that you can look at to get yourself  started 
and there are some books that are not 
[completely focused on] QbD, but they 
[deal with] experimental design and data 
analysis for scientific applications. You 
should look at those [resources] from 
the onset. If  you’re more of  an auditory 

type of  learner, there are so many short 
courses and conferences throughout the 
country that, depending on what your 
specific area of  work is, you can find one 
that looks at applications specific to what 
you’re doing. Understanding that QbD is 
something you do from the very begin-
ning is important. One of  the things that 
I bump into on a regular basis is the idea 
that, “Well, I can’t use QbD” or “I can’t use 
experimental design because I don’t really 
understand the process at all.” That’s actu-
ally when you most need experimental 
design—QbD in general—to really take 
a look at something [where] you may not 
know what variables are significant. You 
can then narrow those variables down and 
use QbD techniques to gain process and 
product understanding that can go hand 
in hand with your experimental program. 
Many folks in laboratories have not had 
a course in any technique of  this kind. 
They go into labs as analytical chemists, 
organic chemists, or engineers, and there’s 
so much to do. In modern laboratory 
practice, people are really busy and they’re 
responsible for more, so when they think 
of  QbD, they think, “Oh no, that’s just one 
more thing” and don’t realize how much 
easier their lives can be if  they include 
these techniques as part of  their labora-
tory operation. So, look at QbD as a real 
helper, as a tool that will help you be more 
effective, more productive, safer, and more 
cost-effective. Think of  it in terms of  
something you do from time zero when 
you start a set of  experiments, because it 
will really and truly help you understand 
your product or your process faster, more 
efficiently, and more completely.

Q: How do you expect QbD  
for labs to change, farther into 
the future? 

A: I think it will expand to basically 
reach most, if  not all, aspects of  most 
laboratory operations. Even small  

laboratories that do custom manufac-
turing or custom production for bigger 
companies are beginning to get on the 
bandwagon because they see how impor-
tant it is. It will be, more and more, an 
inherent part of  production and manu-
facturing. The main reason I think it will 
move in this direction is because one of  
the important aspects of  QbD is it makes 
that connection between the analytical 
laboratory and production and manufac-
turing more seamless. It connects those 
two areas where it’s so important to have 
a strong connection so that production 
and manufacturing can get the strong 
analytical support they need and the 
laboratory gets the samples in the way 
they need to do their very best job. The 
other thing that’s happening already is 
the development of  more software so 
that more people can make use of  these 
techniques. The development of  that 
software will continue and be very preva-
lent in the next five to 10 years.

Q: Did you have anything  
more to add?

A: I think it’s really important to en-
courage laboratory management to see 
QbD as a critical tool in their operations 
and that there is some responsibility 
there, in terms of  professional develop-
ment of  your employees, to treat this 
as something that is important that you 
should be training your employees to 
do and not necessarily depend on them 
finding a way to get this information 
[themselves]. I think laboratories and 
companies in general should treat QbD 
as an important aspect of  effective 
operation and make it more available, 
easier to use, and more in tune with 
what their applications actually are. 

Rachel Muenz, associate editor for Lab 
Manager, can be reached at rachelm@
labmanager.com or 888-781-0328, x233.
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Trace evidence in forensic science covers vast 
territory, including microscopic signs of  
gunshots and even strands from a wig. To 

analyze such different types of  samples, scientists must 
use a variety of  microscopes.

“Trace evidence is material that can be transferred 
during the commission of  a crime,” says Vince 
Vaccarelli, product manager for forensics and education 
at Leica Microsystems (Buffalo Grove, IL). “Examples 
are hair, fiber, paint, body fluids, chemicals, or any 
other particles left behind during a crime.” He adds, 
“That means you must be prepared to use a variety of  
contrast techniques, lighting, and magnifications to best 
suit the evidence you are studying.”

When it comes to applying microscopy to forensics, 
Donna Guarrera, scanning electron microscope product 
manager at JEOL (Peabody, MA) says, “You start with 
a stereo- or light microscope, and then you advance to 
electron microscopy if  you need to look on the micron, 
submicron, or even nanometer level—depending on the 
microscope.” In addition to providing higher levels of  
magnification, electron microscopy (EM) delivers more 
depth of  field—sometimes 2-3 orders of  magnitude 
better than light microscopy.

In many cases, researchers combine other technologies 
with microscopy. “Nearly every analytical tool 
used in a trace-evidence lab has been adapted as an 
accessory to the microscope,” says Christopher Palenik, 
vice president and senior research microscopist at 
Microtrace (Elgin, IL). As examples, he mentions 
infrared and Raman spectroscopy. “In our lab, light 
microscopy—mainly the stereomicroscope and 

polarized light microscope—represents a fundamental 
starting line for all samples,” he says. “The results of  
these initial microscopical surveys direct the use of  
other, more specialized microanalytical tools.”

Preparing for imaging

When asked how to prepare a forensic sample for 
microscopy, Palenik says, “Carefully.” He adds that 
forensic samples are rarely pure, and most analytical 
methods work best with pure or nearly pure samples.

So, samples must be prepared as needed. Some 
samples—like fibers or wood—can be isolated under a 
stereomicroscope. “Microscale separations of  compounds 
through solubility or chromatography represents a way 
to purify trace residues or liquids,” Palenik says. “The use 
of  specialty preparation methods—such as microtomy, 
polishing, and ion milling—are becoming increasingly 
important as trace evidence looks to smaller scales and 
more precise results.”

A sample that will be analyzed with transmitted 
light microscopy is prepared on a glass slide using a 
mounting medium. “Mounting media examples are 

TRACE EVIDENCE FROM GUNSHOTS, HAIR, AND MORE HELPS ZERO 
IN ON FINE DETAILS

“Nearly every analytical tool 
used in a trace-evidence lab 
has been adapted as an  
accessory to the microscope.”
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immersion oils, liquids of  different refractive index, or optical 
cement,” Vaccarelli explains. Other forms of  microscopy 
require different methods of  sample preparation.

EM explorations

Beyond looking at samples, EM can analyze their chemistry. 
“When you hit a sample with a high-energy beam of  electrons, 
many signals are generated, and you can get elemental 
information on a sample,” says Guarrera.

Take gunshot residue as an example. Here, forensic scientists 
rely almost entirely on EM. The particles are 1-10 microns in 
size (a human hair is 100 microns in diameter). Using scanning 
EM (SEM) with a backscatter detector, a scientist can scan 
a sample to reveal high-density materials. The high-density 
spots can be analyzed with energy dispersive spectroscopy 
to look for signs of  the elements antimony, barium, and lead, 
which come from the primer of  a fired bullet.

As David Edwards—senior applications specialist at JEOL, 
who is also on the Organization of  Scientific Area Committees’ 
gunshot residue subcommittee—explains this process: “Primer 
residue vaporizes and becomes molten, and this will coalesce 
into a microscopic sphere that we look for.” 

This area, though, shows the need for methods to evolve. For 
example, Europe is removing lead even from bullet primer. So, 
the search signature must be changed accordingly.

Many applications of  EM in forensics go beyond gunshots. For 
example, paint transferred between vehicles in a crash can be 
analyzed to unimaginable depths. “With SEM, you can look 
at how many layers are in the transferred paint and get some 
idea of  what the pigments are,” says Guarrera. In fact, vehicle 
manufacturers provide paint details for forensic databases. This 
information includes the specific layer structure, such as the 
thickness and the number of  layers for a specific manufacturer 
and model. These features can also be explored with other 
forms of  imaging.

As much as the applications expand, so does EM technology. 
Most of  all, it is easier to use. “A forensic scientist or biologist 
doesn’t have to be an expert in EM anymore,” Guarrera notes. 

“We have a three-day training course, and that’s even enough 
for people with no exposure to this technology.” In fact, 
modern EM is easy enough to use that JEOL installed one in a 
high school.

As Edwards explains, “Instead of  needing a dedicated 
operator, EM is now a tool in the toolbox.” Some platforms 
operate like a tablet, and even sample preparation is 
simplified considerably versus a few decades ago. When using 
low-vacuum mode, for instance, nonconductive samples no 
longer need a conductive coating.

Beyond a hair of a doubt

Any kind of  sample at a crime scene could be used as 
evidence. Hair is often used, and it can even come from a wig. 
At Sam Houston State University (Huntsville, TX), Patrick 
Buzzini, associate professor in forensic science, used light 
microscopy to examine wig fibers.

In particular, Buzzini and his colleagues examined the cross-
sectional shape of  the fibers. “We hypothesized that this 
feature is extremely variable between samples from different 
origins,” he explains. Moreover, he wanted an analytical 
approach to compare unknown wig fibers with ones from a 
known source, such as a wig from a crime scene.

Buzzini’s team categorized wig-fiber samples based on 
10 types of  cross-sectional shapes. “We then correlated 
the cross-sectional shapes with the chemical composition 
obtained using infrared spectroscopy,” he says. In that way, 
Buzzini showed that the wig fibers could be compared based 
on shape and composition.

From wig fibers to micrometer residue from a gunshot, 
forensic scientists apply microscopy in many ways. The 
method can provide images, but it can also go deeper, such 
as enabling collection of  chemical information. Any results 
from microscopy of  trace elements could make the difference 
in a case’s outcome.

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

FOR ADDITIONAL RESOURCES ON MICROSCOPY, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS, 
VISIT WWW.LABMANAGER.COM/MICROSCOPY 
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ARE YOU IN THE MARKET FOR AN  
ION CHROMATOGRAPHY SYSTEM? 

10 most common problems users experience when using 
their ion chromatography systems:

Air bubbles 33%

High back pressure 28%

Baseline drift 28%

Tailed 25%

Poor injection precision 15%

Variation in retention 15%

Lack of analyte sensitivity 13%

Fronted 13%

Fluctuating pressure reading 13%

Resolution 10%

Factors that would help users overcome their ion  
chromatography challenges:

Improved maintenance 38%

Better training 31%

Better technical support 26%

Newer equipment 26%

Newer accessories 17%

More staff 14%

Other 19%

Ion chromatography (IC), a form of high-performance liquid chromatography (HPLC), is a 
process by which the anions and cation in an ionic solution can be separated and analyzed. 
Almost any charged molecules, including proteins and nucleotides, can be analyzed using 
IC. It is a broadly applied technique that is especially useful for clinical, industrial, food, and 
environmental samples.

TOP 6 QUESTIONS 
You Should Ask When Buying an Ion Chromatography System

1. How flexible is the system? Can the system be optimized to meet your laboratory requirements?

2. What tubes, vessels, and vials can it accommodate? Can components (such as additional detectors, valves, etc.) be 
upgraded in the future?

3. Is the software easy to use and operate? Can a demo version be put in place to get a feel for how the software 
functions for your laboratory’s workflow?

4. How is the system (not just components) qualified during installation to meet manufacturer performance expectations?

5. Who provides the support and service for the product? Is it the manufacturer or a third-party service group? If it is a 
third-party service group, are they factory-trained?

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

For more information on ion chromatography, including useful articles and a list of manufacturers,  
visit www.labmanager.com/ion-chromatography 

Water Testing
Environmental analysis is one of the most important applications for IC. The technique can be used in the qualitative and 
quantitative analysis of anions and cations in drinking, surface, and saline waters, domestic and industrial waste, and leach-
ates. Cyanide, hexavalent chromium, and bromate are examples of chemicals of interest in water testing with IC.

Carbohydrate Determination
Ion chromatography is increasingly being applied to carbohydrate determination in food science. Though they are 
not usually considered ionic, carbohydrates are acidic enough to be ionized in strongly basic solution, and are thus 
amenable to analysis by IC.

Pharmaceutical Analysis
Ion chromatography is a versatile tool for pharmaceutical analysis. The technique can be used to determine active 
ingredients, excipients, and traces of impurities, as well as metabolites in the form of organic and inorganic ions or 
polar substances, in certain drugs, drug solutions, and body fluids.

SOME OF THE MOST EXCITING APPLICATIONS  
for Ion Chromatography: As Reported by Users

http://www.labmanager.com
http://www.labmanager.com/ion-chromatography
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Q: Can you tell us about your 
core facility, the instruments you 
have, and the work you do?

A: Our live cell imaging core, established 
in 2004, is a fee-for-service facility, and we 
serve the entire UT Southwestern Medi-
cal School campus. We typically train our 
200 or so users, and they use our facil-
ity for an hourly fee. We have four laser 
scanning confocal microscopes, and three 
of  them are equipped for multiphoton 
imaging. We also have two spinning disk 
confocal microscopes, several wide-field 
fluorescence microscopes, and a super-
resolution instrument configured for 3-D 
structured illumination microscopy and 
2-D localization microscopy. We also 
manage two image-processing worksta-
tions with specialized software for image 
deconvolution and for 3-D image analysis. 

Q: What types of training do 
you provide to your users?

A: Our training is one-on-one and very 
basic in terms of  teaching them what 
they need to know. If  it’s something 
new and complicated, then we work 
together to make sure all the kinks 
are worked out. We have a number of  
image-analysis software tools that we 
provide for complicated analysis, but 
what we usually recommend for basic 
analysis is free downloadable software 
like ImageJ and Fiji. We try to make 

image analysis accessible to everybody; 
we do this through basic training, and I 
also teach workshops and courses. We 
do give advice on sample preparation, 
but until recently we have not done 
any sample prep ourselves. Our users 
bring their samples, which are frozen or 
paraffin-cut sections or tissue culture 
cells, and for immunofluorescence we 
sometimes help them with fixation and 
staining. For live cell imaging, people 
come with their cells and we advise 
them on how to plate the cells, typi-
cally using 35 mm glass-bottom dishes, 
as they work better for optics with oil 
immersion lenses. Very rarely we have 
people working with cells plated in 
glass-bottom microtiter plates, as those 
tend to be very expensive. 

Q: What improvements have 
you seen in recent years when it 
comes to hardware, software, and 
reagents for live cell imaging? 

A: The biggest change has been the 
development of  new technologies for 
imaging, which has made it possible to 

image many more types of  samples with 
better resolution. The development of  
light sheet fluorescence microscopy has 
made it possible to look through large 
transparent samples like zebrafish. It 
allows you to focus in on parts of  the 
animal or organism without worrying 
about stray light coming in from other 
parts of  the sample. The development 
of  super-resolution technologies has also 
been a big game-changer. The increased 
accessibility of  techniques like multi-
photon microscopy, which can be used to 
look at brains of  live animals like mice, is 
also a big help to the average user.

Q: How do you ensure that 
the cellular conditions during 
imaging remain close to 
physiological conditions? 

A: For live cell imaging, I think it’s 
important that the cells or animals are 
happy on the microscope stage and do 
what they would normally do in the in-
cubator or cage. For cells, organoids, and 
organs, that would mean keeping them 
at the right temperature, pH, and hu-
midity. For live cell imaging, the micro-
scopes are enclosed in an incubator. It’s 
a plexiglass chamber that encloses the 
stage and the optics and is maintained 
at specific physiological conditions. 
With samples like cultured organoids, 
finding these conditions to keep the cells 
happy can be very tricky. At our core, we 

ask the expert

Kate Luby-Phelps, PhD

Kate Luby-Phelps, PhD, director of the Live Cell Imaging Facility at the University of Texas 
Southwestern Medical Center, talks to contributing editor Tanuja Koppal, PhD, about some 
of the different techniques available for live cell imaging and the improvements in recent 
years when it comes to hardware and software tools. She also highlights some of the 
common challenges encountered during live cell imaging and ways to ensure that the cellular 
conditions during imaging remain close to physiological conditions.

ASK THE EXPERT
TRENDS IN LIVE CELL IMAGING 
by Tanuja Koppal, PhD

“In live cell imaging, 
focal drift can also  
be a big issue.”

http://www.labmanager.com
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encounter just about any type of  tissue 
culture cells for imaging. Cells, if  they 
start blebbing or changing shape, then 
they are not happy. Sometimes the 
cells may look good, but they could be 
getting light damage from the strong 
illumination used. My criterion is, if  

they can go through two rounds of  cell 
division then they are probably healthy. 
We have been able to image the same 
batch of  stem cells for two weeks and 
get cell lineage data. We also have a 
microscope that is equipped to do live 
animal imaging in rodents or rabbits. 
It’s mostly mice or rats that we image, 
or sometimes we do get organs in 
culture. However, the people in our fa-
cility do not have the expertise to make 
sure that the animals under anesthesia 
are doing fine, so our users have to 
take care of  that themselves. The main 
thing is to keep the animal warm and 
adequately sedated. 

In live cell imaging, focal drift can 
also be a big issue. It may seem like a 
small improvement, but for time-lapse 
imaging, the technology for maintain-
ing focus over long periods of  time has 
been very important. While everything 
has become a little more complicated 
in imaging, it has become a lot easier 
to find out when there is a problem 
as there is an obvious change or error 
message reported. Microscopes that are 
automated have checks and balances 
in place to make sure that the hard-
ware and software are communicating 
with each other properly. It is easy to 

troubleshoot when there is a minor 
problem, but for other things we have 
service contracts in place. A lot of  the 
vendors now offer remote sessions, 
where they can guide us step-by-step 
to try to figure out what the problem 
might be and how it can be fixed.

Q: What advice can you  
give users working on live  
cell imaging?

A: My advice to people who are look-
ing to buy a new imaging instrument is 
to have the vendor bring the instru-
ment to your lab and demonstrate how 
it works using your samples, in your 
environment. Second, don’t forget 
to get the hardware for autofocus, 
especially if  you are doing time-lapse 
experiments, because it makes a huge 
difference. For live cell imaging you 
are also going to need some kind of  
incubation chamber. There are two 
types of  incubators—one that sits on 
the microscope stage and the other 
that sits around the stage and includes 
the lenses. One big challenge is that 
the lens, which includes a big chunk 
of  metal, sucks all the heat away. So 
if  you don’t heat the lens, you have a 
temperature difference between the 
sample and the lens, particularly with 
an oil immersion lens where you have 
direct contact between the lens and 
the glass on which the sample is kept. 
To avoid that, you will need a lens 
heater along with a stage-top incuba-
tor or you will need an incubator that 
encloses the lens as well. Maintaining 

the right focus and the right tempera-
ture are two of  the most important 
things in live cell imaging. 

Another piece of  advice is to use a 
# 1.5 (0.17 mm) coverslip if  you are 
using an oil immersion lens for high-
resolution imaging, because all the 
optics are optimized for that thickness. 
You will not get the best results if  you 
don’t use a coverslip with that particu-
lar thickness. The other challenge is the 
trade-off  between the working distance 
and the resolution. Working distance 
is the distance between the front lens 
of  your objective and the sample. For a 
thick sample you really need a confo-
cal microscope, and you need a lens 
with a big working distance. In terms 
of  equipment that I would like to buy, 
there is a super-resolution microscope 
that has much better resolution than 
other techniques. It is called a stimulat-
ed emission depletion microscope, and 
it can cost more than a million dollars! 

Kate Phelps has a PhD in cell biology, with 
over 30 years of experience in microscopic 
imaging and more than 50 publications 
involving light and electron microscopy. 
She was trained in electron microscopy as 
an undergraduate at Yale University and 
she did her doctoral work at the University 
of Colorado. Her postdoctoral training was 
in the laboratory of Dr. D. Lansing Taylor, 
a pioneer in the application of modern 
fluorescence microscopy to biomedical 
research, including live cell imaging. Kate 
has been director of the University of 
Texas Southwestern Live Cell Imaging Fa-
cility since 2004. Since 2012, she thas also 
been the director of the UT Southwestern 
Electron Microscopy Facility.

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 development of light sheet fluorescence 
microscopy has made it possible to look through 
large transparent samples like zebrafish.”



48 Lab Manager    June 2018 LabManager.com

by Mike May, PhD

Like putting a message in a bottle and throwing 
it in the ocean, cells send information through 
extracellular vesicles (EVs). This category 

of  structures includes exosomes, microvesicles, 
and apoptotic bodies—which, in many cases, are all 
labeled as EVs—and scientists are only beginning to 
understand what they do. 

For one thing, scientists know that EVs carry 
nucleic acids from one cell to another. In 2007, 
for example, Jan Lötvall, professor of  internal 
medicine at the University of  Gothenburg’s 
Institute of  Medicine (Gothenburg, Sweden), and 
his colleagues showed that EVs carry RNA from 
one cell to another.1 Now, Lötvall says, “Our goal is 
to understand extracellular vesicles in general.”

To do that, scientists need methods to isolate 
EVs and study them, and neither process is easy. 
Nonetheless, the vast potential for basic and 
applied research makes it well worth exploring 
these structures and finding better ways to do it.

Isolating EVs

As Lötvall says, “Getting them out is not easy.” 
How difficult the process becomes depends in 
part on the source of  the EVs, such as blood or 
cell-culture medium. The most popular method 
is density-gradient centrifugation. Here, mixtures 
that differ in density separate EVs from other 
components, such as biomolecules. 

Some scientists also use size-exclusion 
chromatography, such as ultrafiltration, to isolate 
EVs from a sample. This method is faster than 

centrifugation and is scalable, according to Archana 
Gupta, a science and technology communication 
specialist at System Biosciences (Palo Alto, CA).

Beyond being complicated, “isolating EVs from 
biological fluids is time-consuming and costly,” 
says Chantal Boulanger, a team leader at the Paris-
based French National Institute of  Health and 
Medical Research. Plus, scientists remain unsure 
about the results. “One important point is that we 
have pretty much no idea about the efficiency of  
these methods and whether or not the isolated 
population of  EVs is fully representative of  the 
original population present in the biological fluid.”

Also, some samples are richer in EVs than others. 
“Unlike serum and plasma, certain biofluids, such 
as CSF and urine, are relatively dilute sources 
of  exosomes,” says Gupta. “Depending on the 
downstream application, higher sample input 
may be required from these sources for exosome 
isolation compared with serum.”

Plus, some isolation methods leave more than EVs 
in the resulting fluid. This can include albumin and 
IgG, given their abundance in the biofluids, Gupta 
explains. “Based on the downstream application, 
such as mass spectrometry for biomarker discovery, 
it may be important to remove these contaminating 
factors from the exosome preparation.”

Consequently, scientists would like to see improved 
methods. “We certainly could use technological 
improvements to better characterize proteins, 
lipids, and noncoding RNAs in EVs, in addition to 
improving the efficiency and the time involvement 
of  the isolation procedure,” Boulanger notes.

Manufacturers are developing new methods. 
“Polymer-based precipitation reagents are popular 
for their ease of  use in exosome isolation from 
various biofluids,” Gupta points out. “The yields 
are significantly higher than ultracentrifugation-
based exosome preparations, and the bioactivity 
of  the vesicles is maintained due to centrifugation 
at lower g-forces compared with the former 
technique.” For some samples, though, protein 
aggregates can still get through the process. 

EXTRACELLULAR VESICLES CARRY VAST POTENTIAL FOR BASIC 
AND APPLIED RESEARCH
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“Isolating EVs from biological  
fluids is time-consuming  
and costly.”

http://www.labmanager.com
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FOR ADDITIONAL RESOURCES ON PARTICLE CHARACTERIZATION, INCLUDING USEFUL ARTICLES AND A LIST OF 
MANUFACTURERS, VISIT WWW.LABMANAGER.COM/PARTICLE-SIZING

The need for more-pure samples drives even more advances in 
isolation methods. For instance, Gupta mentions a combinatorial 
approach of  polymer-based precipitation and affinity 
chromatography to generate highly pure EV populations at yields 
rivaling other commonly used techniques for EV isolation.

Analyzing the outcomes

Once scientists collect the EVs, the samples can be examined 
in various ways. One is nanoparticle tracking analysis, 
which uses dynamic light scattering to provide data on EV 
concentration and size. “The technology, however, is unable 
to discriminate between vesicles and other particles of  similar 
physical properties, such as protein aggregates, and often 
over-estimates the number of  exosomes in the sample,” Gupta 
explains. Adding fluorescence improves the results.

EV samples can also be studied with transmission electron 
microscopy. This can be used to determine the size and shape 
of  the purified vesicles in a preparation, Gupta says. “However, 
due to the lack of  protocol standardization, the reproducibility 
of  the technique across various laboratories is often poor.” 
Another useful method is flow cytometry, which can be used to 
count and characterize the size of  EVs.

Studying single cells

“If  you look at body fluids, you can see many types of  vesicles 
with multiple morphologies,” says Lötvall. The question is: Do 
the different EVs come from different cells or can one kind of  
cell make different types of  EVs?

To find out, Lötvall and his colleagues started with a culture 
of  a kind of  white blood cells called human mast cells and 
isolated the EVs.2 Even from one kind of  cell, the scientists 
found a variety of  EV morphologies. 

This shows that EVs come in a complicated collection of  
types. But it doesn’t explain what EVs do. “We see them as 
conveyors of  communication between cells,” Lötvall says. “EVs 
can send RNA and proteins that can induce cell signaling in 
the recipient cell.”

Understanding how that works will take more research. In 
some ways, EVs do resemble a message in a bottle, because EVs 
do not migrate or have any mechanism for active transport. 
“It’s more of  passive diffusion,” Lötvall explains. Maybe one 
day, though, researchers will find that some process influences 
where EVs end up. Or maybe it really is just a vessel moving 
where its environment takes it. Better techniques for isolating 
and analyzing EVs could help scientists answer these questions.

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

References

1. Valadi, H., et al. Exosome-mediated transfer of  mRNAs and 
microRNAs is a novel mechanism of  genetic exchange between 
cells. Nat. Cell Biol. 9:654–659. 2007.

2. Zabeo, D., et al. Exosomes purified from a single cell type have 
diverse morphology. J. Extracell. Vesicles. 6:1329476. 2017. 

product focus | particle characterization product focus |  particle characterization

“We see them as conveyors of  
communication between cells.”

http://www.labmanager.com/particle-sizing


50 Lab Manager    June 2018 LabManager.com

‘ ‘‘ ‘
survey says

For more information on PCR equipment, visit www.labmanager.com/PCR

Types of PCR performed by survey respondents:

Standard PCR 77%
Real-time PCR / qPCR 76%
Multiplex PCR 34%
Digital PCR 2%

Other 8%

PCR applications as reported by survey respondents:

Gene Expression 58%
DNA Sequencing 42%
Pathogen Detection 32%
Diagnostics 31%

Cloning 31%
SNP Genotyping 27%
Copy Number Analysis 19%
Viral Quantitation 18%
Microarray/miRNA / RNAi Validation 18%
Site-directed Mutagenesis 15%
Microsatellite Analysis 12%
Other 7%

Polymerase chain reaction (PCR) is a technology used to amplify a piece of DNA across several 
orders of magnitude. This technique employs thermal cycling, which consists of repeated 
heating and cooling of the reaction for DNA melting and enzymatic replication. PCR has found 
applications in a variety of fields including medical and biological research, cloning, functional 
genetic analysis, forensics, and disease diagnosis.

TOP 5 QUESTIONS 
You Should Ask When Buying PCR Equipment

1. Consider the type of equipment you need, whether it be standard PCR, quantitative real-time PCR (qPCR), or digital PCR.

2. What sample formats do you require? While most users run their reactions in a 96-well format with 0.2 mL tubes, 
other formats are available.

3. Consider the ramp temperature and time. Ideally, you want a system with fast temperature ramp up/cool down time, 
and with low error.

4. How many users will be using the system? Systems that can run two independent PCRs at the same time might be 
desirable for labs with multiple users.

5. Consider your throughput requirements. For high-throughput applications, systems that can accommodate larger plate 
formats, or that have integrated automation and robotics may be desirable.

SEE THE RESULTS OF OUR 2018  
PCR EQUIPMENT SURVEY

Nearly 50% of respondents are engaged in 
purchasing a new PCR system. The reasons for these 
purchases are as follows:
 Replacement of an aging system 37%
 Addition to existing systems, increase capacity 35%
 New application requiring different instrument 14%
 Setting up a new lab 6%
 Other 8%

TOP 10 FEATURES/FACTORS 
Respondents look for when purchasing a PCR system:

93%

75%

71%

70%

70%

61%

54%

44%

41%

37%

CONSISTENT QUALITY

SENSITIVITY

USER-FRIENDLY CONTROLS/SOFTWARE INTERFACE

PRICE

EASE OF USE

SERVICE AND SUPPORT

WARRANTY

MULTIPLEXING CAPABILITY

LINEAR DYNAMIC RANGE

HIGH-THROUGHPUT ABILITY

930=

750=

710=

700=

700=

610=

540=

440=

410=

370=

http://www.labmanager.com/PCR
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cryogen & cold storage

CRYOGEN  
& COLD 
STORAGE

AVOID SKIN &  
EYE CONTACT

• Do not use your bare hands when handling cryogens or frozen samples.

• Use cryogenic gloves, which are specifically designed for working in 
freezers below -80°C and for handling containers or vials stored in 
these freezers.

• Use appropriate eye protection.

TEMPSHIELD pioneered and continues to be the leader in the development 
and manufacture of high-quality, cryogenic personal protective equipment 
(PPE) and apparel.  Made from the highest-quality state-of-the-art materials, 
our gloves, aprons and gaiters allow for a maximum level of thermal 
protection, flexibility, and dexterity.  The leading medical and scientific firms 
worldwide rely upon Tempshield products to keep them safe.  Our products 
are carried through distributors, now featuring Daigger Scientific.

www.daigger.com/Tempshield

© 2018 Lab Manager

1

FIRST AID
• In the event of exposure:

I. Remove any clothing that is not frozen to the skin.

II. Do NOT rub frozen skin as tissue damage may result.

III. Place affected body part in warm water bath  
  (not above 40°C). Do NOT use dry heat.

IV. Obtain medical assistance as soon as possible.

4

 
BE INFORMED

• Read the Safety Data Sheets for the specific cryogens you are 
working with.

CRYOGEN STORAGE  
& PLACEMENT

• Do not store liquid nitrogen in confined areas; rooms without 
ventilation, walk-in -freezers, or environmental chambers are at 
risk of developing an oxygen-deficient atmosphere in the event 
of a leak.

• Do not store cryogens in sealed containers at temperatures 
above their boiling points; in this situation, pressure from the 
production of gaseous carbon dioxide or nitrogen may lead to 
explosion.

• Do not place cryogens on tile or laminated counters as they will 
destroy the adhesives on these surfaces.

2

3

www.labmanager.com/cold-storage-safety

sponsored by

CRYOGEN  
& COLD STORAGE
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FOR ADDITIONAL RESOURCES ON VISCOMETERS, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS, 
VISIT WWW.LABMANAGER.COM/VISCOMETERS

by Angelo DePalma, PhD

Viscometers measure the viscosity—the 
thickness or stickiness—of  a liquid resulting 
from internal friction. Viscometers typically 

measure the drag between a moving liquid across a 
surface, a property indicative of  a host of  industrially 
relevant properties like the lubricating capacity of  oil, 
the protein concentration during a biomanufacturing 
process, or the wetting characteristics of  a liquid. 

Many types of  viscometers are used in research and 
development settings. The most common varieties are 
orifice, falling/moving piston, rotational, falling ball, 
vibrational, and capillary, which operate by measuring 
vibration, fluid pressure, and Coriolis forces.

Capillary viscometers utilize a U-shaped glass tube 
with bulbs at either end—one higher than the other. 
The fluid’s viscometry is related to how long a defined 
quantity of  fluid takes to pass a defined distance 
through the tube (of  a defined diameter).

Capillary viscometry works only on Newtonian 
fluids—those that exhibit ideal flow behavior; viscosity, 
as a definable characteristic of  a liquid, is a subset of  
the more-encompassing science of  rheology, which 
is the measure of  how materials flow. As such, the 
term viscosity is normally applied to pure liquids (e.g., 
ethanol, water), whereas rheology is a characteristic of  
complex mixtures (yogurt, paint).

For Newtonian fluids, the relationship between stress 
and shear rate is constant, or at least consistent, 
which holds direct implications for the real-world 
reproducibility of  viscometry measurements. 

Take lubricants, a significant component of  the viscometry 
marketplace. The normal operation of  machinery and 
large equipment relies on lubricants, but during normal 
operation, the composition of  lubricants changes. 

“Soot, carbon, glycol, particulates, refrigerant gases, 
water, and other contaminants entering lubricants 

HOW TO GET REPEATABLE VISCOSITY MEASUREMENTS 
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“Inadequate cleaning can  
drastically affect the quality  
of subsequent viscosity tests.”

http://www.labmanager.com
http://www.labmanager.com/viscometers


during service reduce end users’ ability to 
obtain consistent or repeatable viscosity 
measurements,” says Dan Walsh, director 
of  technical support at Spectro Scientific 
(Chelmsford, MA). In other words, lubricants 
exhibiting Newtonian viscosity off  the shelf  
may not exhibit that property after a week or 
month of  use. “Users need to be aware of  this 
when acquiring a viscometer.”

Modern lubricants themselves, out of  the 
bottle, may not exhibit Newtonian behavior 
either. “The base stock ingredient, a 
petroleum product, shows ideal viscosity, but 
manufacturers add components to enhance or 
inhibit some property of  the main ingredient,” 
Walsh adds, “and these may contribute to non-
Newtonian behavior.”

Critical cleaning

Unlike most analysis modes where the sample 
is isolated from the innards of  the instrument, 
with capillary viscometers, the sample 
compartment is the instrument. Cleaning, 
therefore, becomes critical for achieving 
reproducible and accurate results. Joseph T. 
Mastropierro, deputy laboratory technical 
director at Cannon Instrument Company (State 
College, PA), stresses the need for thorough, 
careful cleaning. “Draining as much of  the 
test material from the viscometer as possible 
before cleaning is critical to accelerating the 
cleaning process,” he says. “This can be tricky 
when the viscosity of  the test material is 

high, as drainage can take time.” Raising the temperature can lower the test 
material’s viscosity and help it drain more efficiently.

“The second critical step is selecting a cleaning solvent that will dissolve the 
material being tested. After adding solvent to the viscometer, allow adequate 
soak time to assure complete dissolution and removal of  the test material. 
A second volatile, low-viscosity solvent can help assure cleanliness. After 
solvent cleaning, allowing a suitable time for air drying helps assure that 
removal of  residual solvent is complete.”

Inadequate cleaning can drastically affect the quality of  subsequent 
viscosity tests. “Erroneously higher or lower results are possible, depending 
on the viscosity difference from the previous test sample to the current test 
sample, or the cleaning solvent utilized,” Mastropierro adds.

Capillary viscometers are reliable and time-tested, but users should select 
this instrument type only after considering their test fluid and the conditions 
under which its viscosity will be measured. “Don’t just consider the analysis,” 
cautions Walsh, “also think about sample preparation and any interferences 
that may be present or develop over time.”

Angelo DePalma is a freelance writer living in Newton, New Jersey. You can reach 
him at angelo@angelodepalma.com.
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“Don’t just consider the  
analysis, also think about 
sample preparation and any 
interferences that may be  
present or develop over time.” 

Touch Screen
Viscosity
On Our Most Popular Lines

DV3T™

Rheometers

DV2T™

Viscometers
  
For results in a 
whole new light! 
Viscosity data capture 
and analysis on screen  
Controlled user access and secure data 
integrity complies with 21 CFR Part 11  
Perfect for QC and R&D 

TEL   800-628-8139   or   508-946-6200   www.belusa.com
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by Erica Tennenhouse, PhD

The fume hood is an important safety staple 
in chemistry classrooms and research labs. 
Getting the most out of  a fume hood begins 

with selecting the right one for your application. That 
means knowing precisely what type of  work will be 
performed in the fume hood and making the choice 
between constant air volume and variable air volume, 
choosing between a ducted and a ductless fume hood, 
and selecting the appropriate material of  construction. 

Materials of construction
The interior liner of  a fume hood must be compatible 
with the chemicals it will be exposed to. For example, 
Beth Mankameyer at Labconco (Kansas City, MO) 
says that those performing acid digestions will likely 
require a polyvinyl chloride liner on their fume hoods 
or another material that is similarly corrosion-resistant. 
Work with radioisotopes or perchloric acid typically 
requires a stainless-steel liner. For those working 
with noncorrosive or moderately corrosive chemicals, 
epoxy-coated steel is normally sufficient. The most 
common liners for general chemistry hoods are made 
of  fiberglass, which Mankameyer notes has good overall 
chemical resistance.

Ducted vs. ductless
Labs should consider whether a ducted or a ductless 
fume hood is right for them. Traditional ducted 
fume hoods are required in certain situations: to 
accommodate heavy volumes of  acids, such as an acid 
digestion process, when dealing with noble gases, or in 
cases in which an unknown quantity of  evaporation is 
occurring in the hood, according to Jesse Coiro from 

Erlab (Rowley, MA). “Though filtered fume hoods 
are a viable solution for 90 percent of  the chemistry 
performed in today’s labs, there is a still a place for 
ducted fume hoods at this time,” he says. 

On the other hand, users who are performing repetitive 
processes, such as those that arise in quality control, 
and know what volume of  chemicals they will be using 
and at what temperature, would likely benefit from 
a ductless fume hood, says Mankameyer. Still, prior 
to selecting a fume hood, users should provide the 
manufacturer with a list of  chemicals they plan to use 
in order to help figure out whether ducted or ductless is 
the right solution. 

Even after a lab has decided on a ductless fume hood, 
there is still the question of  what type of  filtration 
will best serve their safety requirements. “Some 
customers will require HEPA filtration along with 
molecular filtration,” says Coiro. “For example, if  it 
is a forensic lab, they will be handling opioids and 
[their] analogs as well as the analytical chemistry that 
involves hazardous chemicals to determine potency, 
etc. In this case, a HEPA and a molecular filter would 
be integrated into the filtration configuration for 
proper safety.” He adds that manufacturers must be 
able to prove they adhere to the AFNOR NFX 15-211 
filtration safety standard, which includes a guarantee 
that there never be exposure greater than one percent 
of  the TLV (threshold limit value).

TOP FEATURES TO CONSIDER

“Labs should consider whether 
a ducted or a ductless fume 
hood is right for them.”

http://www.labmanager.com


Are You in the  Market for a  New BSC?

LabManager.com/BSC-video

Join Linda the lab manager in this video as she explores some of the main factors that must be considered 
when purchasing a biological safety cabinet (BSC), including: a safety risk assessment, determining what 
class of cabinet you need, the chemicals you’ll use, customization options, ergonomics, and cost.

product focus | fume hoods

CAV vs. VAV
Constant air volume (CAV) fume hoods exhaust the same 
amount of  air regardless of  the sash position, whereas 
variable air volume (VAV) systems vary the amount of  
air exhausted from the fume hood in response to the sash 
opening. For specialty applications like boiling acids, 
Mankameyer says CAV is the best choice because lowering 
the air volume could allow heat to build up inside of  the 
hood. “With general chemistry,” she adds, “you could use 
either or [CAV or VAV fume hoods] depending on the 
facility’s requirements.”

Coiro also notes that VAV is more beneficial for a ducted fume 
hood than a ductless fume hood. “The reason why you want 

variable air on a ducted hood is because you want to reduce 
the airflow rate that’s getting evacuated from the building,” he 
says. “With a filtered fume hood, you don’t necessarily need 
a variable speed hood, simply because you’re keeping all the 
conditioned air within the facility at all times.”

In addition to these considerations, individuals selecting a 
fume hood for their labs should also research the capital, 
installation, and operational costs involved; warranties; and 
service and support offered by the manufacturer to ensure 
that they find the ideal system to fit their budgets and serve 
their safety needs.

Erica Tennenhouse, scientific content editor for Lab Manager, can be 
reached at etennenhouse@labmanager.com or by phone at 647-500-7039.

product focus | fume hoods

FOR ADDITIONAL RESOURCES ON FUME HOODS, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS,  
VISIT WWW.LABMANAGER.COM/FUME-HOODS

http://www.labmanager.com/BSC-Video
http://www.labmanager.com/fume-hoods
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WHAT YOU NEED TO KNOW WHEN 
BUYING AN EVAPORATOR 

Need more information on evaporators? Download the free Lab Manager Evaporator Resource Guide

Types of laboratory evaporators used by survey respondents:
Rotary evaporator 60%
Vacuum system evaporator 37%
Nitrogen blowdown evaporator 23%
Vortex evaporator 15%
Other 12%

Primary purpose of evaporator as reported by survey 
respondents:
Concentration of substances 54%
Sample preparation 43%
Extractions 34%
Distilling of low-boiling solvents 29%
Chromatography 27%
Distilling of temperature-sensitive substances under 
vacuum

23%

Separation of material mixtures 14%
Chemical synthesis under reflux 10%
Recycling of solvent waste 9%
Distilling of oxygen-sensitive substances under inert gas 9%
Other 7%

Evaporators have for decades been staples in labs and industries performing chemistry, including 
labs in the chemical, environmental, materials, life science, and forensics industries. Key applications 
include sample concentration, solvent recycling, extractions, and separation of solvent mixtures.

TOP 5 QUESTIONS 
You Should Ask When Buying an Evaporator

1. What are your sample sizes? Microtiter plates and micro centrifuge tubes work best in a centrifugal vacuum concentra-
tor. For large samples up to 450mls, a vortex evaporator is recommended.

2. What are your samples? Acids require an acid resistant system. Solvents damage plastic and rubber components; 
an appropriate system to prevent damage is recommended. A -50°C cold trap is ideal for aqueous based samples, a 
-85°C cold trap traps most solvents, and a -105°C cold trap is recommended for alcohols.

3. Are your samples heat sensitive? Even at ambient set point, vacuum concentrators add heat through friction. A 
concentrator that has refrigeration built into it will give you the temperature control recommended to maintain the 
viability of heat liable samples.

4. Do you have limited space? A floor model with casters or small all-in-one benchtop model can be moved out of the 
way when not in use.

5. Do you prefer vacuum evaporation or nitrogen blow down? Some samples require evaporation under nitrogen (which 
is more gentle) for volatile solvents.

Nearly 40% of respondents are engaged in 
purchasing a new evaporator. The reasons for these 
purchases are as follows:
 Replacement of aging system 45%
 Addition to existing systems, increase capacity 27%
 First time purchase 9%
 Setting up a new lab 5%
 Changing evaporator type 4%
 Other 10%

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing an Evaporator:

74%

73%

66%

65%

58%

55%

55%

46%

44%

43%

SAFETY

RELIABILITY

LOW MAINTENANCE / EASY TO CLEAN

EASE OF USE

LOW OPERATING COST OF OWNERSHIP

PRICE

SERVICE AND SUPPORT

EASE OF INSTALLATION

VERSATILITY

WARRANTY

740=

730=

660=

650=

580=

550=

550=

460=

440=

430=

http://www.labmanager.com
http://go.labmanager.com/evaporator-product-resource-guide-0
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Visit www.biotage.com to download a full product brochure.

Easily monitor the status of your samples through the 
glass tank with the new TurboVap® LV, TurboVap® EH  
and TurboVap® II solvent evaporators. Consistent 
dry down times in a “note-book sized” footprint that 
makes solvent evaporation more reliable.

I Can See Clearly Now
The New Generation TurboVap®
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Visit www.biotage.com to download a full product brochure.

Easily monitor the status of your samples through the 
glass tank with the new TurboVap® LV, TurboVap® EH  
and TurboVap® II solvent evaporators. Consistent 
dry down times in a “note-book sized” footprint that 
makes solvent evaporation more reliable.

I Can See Clearly Now
The New Generation TurboVap®

Biotage Full Page.indd   1 2018-05-24   1:27 PM

http://www.biotage.com
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DO YOU NEED A MILL OR  
GRINDER IN YOUR LAB?

For more information on mills and grinders, including useful articles and a list of manufacturers,  
visit www.labmanager.com/mills-and-grinders

Types of laboratory mills or grinders used by survey 
respondents:
Ball mill 34%
Grinding mill 32%
Jaw Crusher 19%
Mortar grinder 18%
Rotor Mill 14%
Cutting Mill 12%
Knife mill 11%
Mixer Mill 7%
CryoMill 4%
Disc Mill 4%
Other 23%

Primary purpose of lab mill or grinder as reported by 
survey respondents:
Research 42%
Processing 26%
Quality control 19%
Clinical and diagnostic 2%
Other 11%

In a laboratory, most materials required for sampling are, in practice, nonhomogeneous mixtures. 
The best method of obtaining a small representative sample of the nonuniform whole is to take a 
quantity of the material large enough to be compositionally representative and reduce it to a fine 
homogeneous powder. For this purpose, a laboratory mill or grinder is usually used.

TOP 5 QUESTIONS 
You Should Ask When Buying a Mill or Grinder

1. Will the mill/grinder be used for wet or dry milling?

2. For dry milling, ask how finely the material needs to be ground and what are the properties of the material? Rotor 
beater, disc, and mortar mills, for example, are best for mid-range grinding (final fineness of ~0.01-0.1 mm).

3. For wet milling, ask what capacity of grinder you will need. Bead mills are usually best for small capacity applications 
while rotor-stator homogenizers should be considered for larger scale applications. For very large scale applications, 
industrial-scale mills are probably the best fit.

4. How important is preventing cross contamination? Bead mills are likely a good choice if you don’t want any risk of 
contamination.

5. Based on the materials you will be milling, how long does the mill or grinder typically last? How much do replace-
ment parts cost and how easy are they to get? What level of support/warranties does the company offer?

Nearly 60% of respondents are engaged in 
purchasing a new laboratory mill or grinder. The 
reasons for these purchases are as follows:
 Replacement of aging system 48%
 Addition to existing systems, increase capacity 30%
 Setting up a new lab 8%
 First time purchase 4%
 Other 10%

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing a Laboratory Mill or Grinder:

84%

72%

63%

60%

49%

48%

45%

40%

40%

35%

DURABILITY OF PRODUCT

LOW MAINTENANCE — EASY TO USE AND CLEAN

VALUE FOR PRICE PAID

RESULTS WITH MINIMUM DEVIATION

SAFETY FEATURES

RELIABILITY OF VENDOR

SERVICE AND SUPPORT

WARRANTY

REPUTATION OF VENDOR

RECOMMENDATION FROM COLLEAGUES / PEERS

840=

720=

630=

600=

490=

480=

450=

400=

400=

350=

http://www.labmanager.com
http://www.labmanager.com/mills-and-grinders
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products in action

PHC Corporation of North America 

has received ENERGY STAR Cer-

tification for the company’s new 

mid-sized -86°C ultra-low tempera-

ture freezer designed to operate on 

natural refrigerants. Marketed as the 

PHCbi brand VIP ECO freezer, this 

new upright cabinet delivers more 

dependable, energy efficient, ultra-

low temperature storage by using 

smart compressors with natural refrig-

erants. Intuitive internal monitoring 

and feedback systems are designed 

to optimize component performance, 

maintain balance between power 

consumption and temperature control, 

and to assist facility users in meeting  

environmental sustainability goals.

The VIP ECO freezer is ideal for immediate replacement of less-efficient 

freezers and for new laboratories. Energy performance results published 

by a nationally recognized testing agency confirm the efficiency of the 

MDF-DU502VH-PA based on ENERGY STAR criteria.

• MDEC (Maximum Daily Energy Consumption)         6.49 kWh/day

• Steady State Energy Consumption, No Door Openings       

 At -80°C          6.75 kWh/day

 At -70°C          5.20 kWh/day

The interior volume of 18.6 cu.ft. (528 L) is sized to accommodate many 

existing inventory racks in use in other freezers, permitting quick transfer 

with zero downtime where replacement installations are selected.

The VIP ECO freezer represents a worldwide evaluation of ultra-low temper-

ature cooling technologies that are tested with high purity natural refrigerants 

and combined with a new, innovative control platform, developed through-

out the global PHC Corporation research and development network.

FEATURES
• Fast pull-down to -80°C and fast recovery following door openings 

demonstrates reserve cooling power

• Tight interior uniformity, top to bottom, side to side, front to back, 
minimizes uncertainty

• Patented VIP Plus cabinet insulation slows warm-up during power 
outage, saves energy

• Unique internal heat exchanger increases performance envelope, 
tolerates high ambient temperatures

• Smart controls with full-color LCD touchscreen graphic user interface 
mounted at eye level

• Data acquisition and management capability with USB data port

• Graphical snapshots for temperature performance, door open 

frequency and duration, and other parameters

 

ABOUT PHC CORPORATION OF NORTH AMERICA
PHC Corporation of North America, formerly known as Panasonic 

Healthcare Corporation of North America, is a leader in labora-

tory equipment for biopharmaceutical, life sciences, academic, 

healthcare and government markets. The company is operated as a 

subsidiary of PHC Holdings Corporation, Tokyo, Japan, which is a 

global healthcare company involved in the three core businesses of 

Medical Devices, Healthcare IT and Life Sciences. Product lines under 

the new PHCbi brand include the space saving and energy efficient 

VIP® ECO, TwinGuard® and VIP Series ultra-low temperature freezers, 

cryogenic and biomedical freezers, pharmacy and high performance 

refrigerators, cell culture CO2 and multigas incubators, portable au-

toclaves, cell processing work stations and Drosophila/plant growth 

chambers. For more information, call PHC Corporation of North 

America at 800-858-8442, email info@us.phchd.com or visit  

http://www.phchd.com/us/biomedical/.

New VIP® ECO Ultra-Low Temperature Freezer Receives 
ENERGY STAR® Certification for Energy Efficiency

800-858-8442 
info@us.phchd.com 
www.phchd.com/us/biomedical/

http://www.phchd.com/us/biomedical
http://www.phchd.com/us/biomedical
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TECHNOLOGYNEWS
ANALYTICAL

Atomic Absorption Spectrometer
nova® 800
• Features an instrumental design with flame, graphite 

furnace, and hydride technologies on one platform
• Designed to meet the demands of industrial process 

labs where moderate sample quantities have to be 
analyzed both cost-effectively and reliably

• Thanks to a large range of accessories, the spectrometer can be optimized to meet 
individual requirements such as sample throughput, precision, and ease of use

Analytik Jena www.analytik-jena.de

Glow Discharge Atomic Emission 
Spectrometer
GDS900
• Brings state-of-the-art technology designed specifically 

for routine bulk elemental determination in most 
conductive solid metal matrices

• Features improved performance, stability, accuracy, and 
precision in steel, iron (including as-cast), aluminum, 
copper, zinc, nickel, cobalt, tungsten, and titanium

• Provides a valuable resource for any laboratory needing  
precise and productive elemental determination

• Available in several model configurations

LECO www.leco.com

Triple Ion Source
• Offered through a partnership between Shimadzu  

Corporation and Phytronix Technologies
• Significantly improve productivity in high- 

throughput laboratories performing toxicology,  
drug discovery, and food safety applications

• Incorporates the Phytronix LDTD (Laser Diode Thermal Desorption Ion Source),  
and is designed in perfect synchronization with the speed of the Shimadzu  
LCMS-8060 triple quadrupole mass spectrometer

Phytronix Technologies www.phytronix.com
Shimadzu www.ssi.shimadzu.com

MS-MS Systems
Citrine™
• Product line includes the Citrine™ Triple Quad™  

and Citrine™ QTRAP® for clinical diagnostics
• Offers a unique combination of sensitivity and speed, 

enabling trace level analysis, comprehensive panels,  
and the measurement of both large and small molecules

• Both Triple quadrupole and QTRAP models offer ultimate 
sensitivity to enable the measurement of metabolites 
and biomarkers at picomole concentrations

SCIEX Diagnostics https://sciex.com/diagnostics

Laser Diffraction Particle Analyzer
LS 13 320 XR
• Designed to meet the exacting demands of 

quality control and research applications in 
pharmaceutical and industrial sectors

• Delivers fast, accurate, and reproducible high-
resolution measurement and analysis, eliminating 
complex procedure setups and reducing the time 
required to process liquid or dry samples

• Can measure the widest possible range of particle sizes, from 10 nm to 3,000 µm

Beckman Coulter Life Sciences info.beckmancoulter.com/LS13320XR

X-ray Fluorescence Elemental Analyzer
CTX™
• Less than 7 kilograms in weight, self-contained, and has a 

small footprint of 14 cm in width
• Uses a 4W X-ray source featuring Bruker’s patented 

SharpBeam™ optimized X-ray geometry, a high-performance 
silicon drift detector with Bruker’s patented DetectorShield™, 
as well as Wi-Fi, Bluetooth,® and USB connectivity

• Available in several configurations optimized for different 
industries and applications

Bruker www.bruker.com/ctx

Spectrophotometers
Jenway 74 Series
• Provide accurate and reliable results  

ideal for a variety of applications 
• Range consists of three models: the 7410,  

the 7415, and the 7415 Nano
• Allow users to safely and securely upload and 

archive data to the cloud, manage multiple 
devices at one time with the CPLive App, share 
data with colleagues, and access unlimited data storage

Cole-Parmer www.coleparmer.com

Solid Phase Extraction Solution
Strata®-X-Drug B Plus
• Designed for urine drug testing in clinical and forensic toxicology labs
• Features Phenomenex’s Solvent Shielding 

Technology™, which enables an enzyme 
hydrolysis to be carried out directly in the 
microplate well, reducing transfer steps,  
time requirements, and cost

• Available in 96-well plate format
• Enables extraction of more than 22 drugs of abuse

Phenomenex www.phenomenex.com

http://www.labmanager.com
http://www.analytik-jena.de
http://www.leco.com
http://info.beckmancoulter.com/LS13320XR
http://www.phenomenex.com
http://www.bruker.com/ctx
http://www.phytronix.com
http://www.ssi.shimadzu.com
http://www.coleparmer.com
https://sciex.com/diagnostics
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Energy Dispersive X-ray  
Fluorescence Spectrometer
EDX-8100
• Incorporates a revamped semiconductor detector 

with a special ultra-thin-film window material
• Achieves fast, precise analysis across a wider 

range of elements
• Improved detector offers a high fluorescent X-ray 

count per unit time to increase throughput and 
provides compatibility with helium purging

• Equipped with five primary filters that enable 
highly sensitive analysis of trace elements 

Shimadzu www.ssi.shimadzu.com

XY Flat-Top Extended Travel Stage
AV-2500
• Fits Zeiss Axio Observer; models available for 

Nikon Ti and Leica DMi6
• Travels 250 mm X by 110 mm Y and accepts 

160 x 110 and 283 x 110 stage inserts
• Offers an encoder resolution of 22 nm with 

standard leadscrew
• Provides a typical repeatability of < 700 nm RMS
• Use with linear encoders for repeatability < 300 nm RMS 

Applied Scientific Instrumentation www.asiimaging.com

UHPLC Systems
Vanquish Duo
• Each system in the Vanquish Duo UHPLC family enables scientists 

to meet different analytical and resource challenges
• Designed to streamline workflows and help reduce cost per sample
• Provide a high-throughput and robust solution required to enable full 

characterization of small and large molecules in a manner that creates 
confidence and quality, while helping to protect customers’ investment 

Thermo Fisher Scientific www.thermofisher.com/VanquishDuo

BASIC LAB

Film Isolator
Purair Flex
• Features an innovative curved film design,  

providing maximum working volume and visibility
• Offers versatile tapered sleeve/glove options— 

the double O-ring design on the standard polyurethane cuffs  
allows users to quickly and easily change gloves to meet a variety of dexterity needs

• Semi-rigid support rods make the Purair Flex easy to set up and provide increased stability

Air Science USA www.airscience.com

Snapshot Imager
GoldenEye™
• The only Snapshot imager covering the  

extended range from 400nm to 1700nm
• Features high sensitivity as compared to other 

imagers, and is particularly suitable for low light 
level applications, such as fluorescence imaging

• The imager’s ability to simultaneously measure 
fluorescence emission with multiple bands (42-50 bands) makes  
it particularly useful for real-time monitoring of biological events, such as molecular interactions

BaySpec www.bayspec.com

Biomedical Waste Treatment System
Sterilwave 100
• Meets the needs of healthcare clinics,  

hospitals, laboratories, and other  
establishments producing medical waste

• Designed for the on-site treatment of biomedical 
waste (potentially infectious waste and by-products)

• Uses an alternative technology contrasting with 
conventional processes of incineration, autoclaving, and landfilling

• In just 30 minutes, the medical waste to be disposed of is transformed  
into a compact, dry, inert material

Bertin Technologies www.sterilwave.com

Spiral Pestle and Tube Grinder
SpiralPestle
• The performance of the new SpiralPestle and 1.5 ml Microtube tissue 

grinder is a major improvement over conventional smooth-walled 
polypropylene pestle-and-tube combinations

• Features a unique screw or spiral pattern, with grooves that aggressively 
draw up to 100 milligrams of soft plant or animal tissue suspended in 
extraction solution down the sides of the microvial to the bottom

BioSpec Products www.biospec.com/product/spiralpestle-and-tube

Sign and Label Printer
BradyPrinter S3100
• Ideal for on-demand label and sign creation  

and has an integrated touchscreen display  
and keyboard for all-in-one label creation

• Print smart technology allows for fast  
material changeovers

• Features an updated, easy-to-use interface  
for simple walk up-and-print label creation

• Includes a print queue function that allows users 
to start their next printing project while the previous one is still printing

Brady www.bradyid.com/s3100

http://www.ssi.shimadzu.com
http://www.bayspec.com
http://www.thermofisher.com/vanquishduo
http://www.sterilwave.com
http://www.airscience.com
http://www.biospec.com/product/spiralpestle-and-tube
http://www.asiimaging.com
http://www.bradyid.com/s3100
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Centrifuge
Centrifuge 5910 R
• Serves application areas such as cell harvests carried 

out in bottles up to 750 mL, large scale purification of 
DNA/RNA, as well as Ficoll® gradients

• New universal adapters facilitate even quicker loading; 
allowing conical vessels of up to 50 mL, plates, and 
250 mL bottles to be centrifuged without the need for 
changing the rotor, the rotor buckets, or the adapters

Eppendorf www.eppendorf.com/next-benchmark

Systems for Sample Storage
BIOSAFE®

• BIOSAFE® freezers range in capacity from 4,000 to 
125,000 vials (2ml) and are most economical due to  
very low evaporation rates and an overage longevity

• Equipped with the BIOSAFE® level control and  
monitoring system that includes a software,  
free of charge, for the user’s data processing  
and data backup concerning their BIOSAFE® freezer

Cryotherm www.cryotherminc.com

Fixed YAG Beam Expanders
TECHSPEC®

• Designed for demanding laser applications  
including laser materials processing, medical  
treatments, and research, and are ideal for both 
single unit purchases or volume integration

• Optimized for common Nd:YAG wavelengths  
including 1064nm, 532nm, 355nm, and 266nm  
for high performance transmitted wavefront

• Precision Galilean optical designs provide an  
impressive λ/10 transmitted wavefront error

Edmund Optics www.edmundoptics.com

Extraction System
StepSaver™
• This compact, single-place station saves  

valuable benchtop space and time
• Ideal for analysts who want to work more  

efficiently by eliminating steps in the process 
while maintaining compliance with EPA Method 
1664 for oil and grease

• Designed with durable PVC and plastic materials, 
making it completely glass-free and safer

• Provides flexibility with the choice of evaporation vessels

Environmental Express www.envexp.com

Tissue Homogenizer
UPHO
• Provides rapid and effective disruption and homogenization 

of samples including hard and soft animal and human 
tissue, plant materials, cells, yeast, algae, and bacteria

• Enables scientists to process a wide range of sample types 
prior to DNA, RNA, or protein analysis all with a single device

• Multiple samples can be simultaneously disrupted and 
homogenized by high-frequency shaking with a choice  
of glass, ceramic, or metal beads

Geneye geneye.com

Floor Mounted (Walk-In) Fume Hoods
UniMax
• The UniMax series of hoods has been expanded to include 

a wide selection of models that feature fire suppression 
systems to meet California requirements

• Standard models range from 6 feet to 24 feet wide,  
4 feet to 8 feet deep, and 7 feet to 16 feet high

• Tall apparatus / distillation processes, roll-in reactors,  
or long integrated instrumentation systems can be  
easily accommodated in these hoods

HEMCO www.UniMaxFumeHoods.com

Filtered Hoods
Latitude™ Series C
• Provide biotechnology and pharmaceutical companies  

with an important safety solution when handling  
potentially harmful chemicals in particulate  
and/or liquid forms

• Maximize user accessibility and incorporate 
redundant filtration for added safety and  
easy maintenance

• Designed with rear wall pre-filter and HEPA filtration
• Incorporates the Saf-T-Zone™ filtration system  

that isolates the pre-filter and main HEPA filter during filter change out

Mystaire www.mystaire.com

Nitrogen Generator
Solaris XE
• Can deliver up to 35L/min, at purity levels of up to 99.5%, making  

it the ideal gas solution for liquid chromatography-mass spectrometry
• Capable of supplying compact MS instruments 

or multiple evaporative light scattering detector 
instruments simultaneously

• Specifically designed to provide nitrogen to 
laboratories that utilize an external source of 
compressed air

Peak Scientific www.peakscientific.com/solaris

http://www.labmanager.com
http://www.eppendorf.com/next-benchmark
http://www.peakscientific.com/solaris
http://www.cryotherminc.com
http://www.geneye.com
http://www.edmundoptics.com
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http://www.envexp.com
http://www.mystaire.com
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INFORMATICS

Client Portal for LIMS
• Developed for the CloudLIMS laboratory information management system (LIMS)
• Designed for biorepositories and testing laboratories—such as clinical, cannabis, and 

environmental—facilitating quick and easy online access to sample purchase, sample 
storage, testing services, etc.

• Provides self-service facility to customers, enabling seamless access to sample data, test 
results, test reports, and invoices

• Keeps track of all transactions between the laboratory and its customers

CloudLIMS www.cloudlims.com

Dynamic Mechanical Analyzer
ElectroForce DMA 3200
• Complements TA’s DMA850 and RSA-G2 DMA products, 

enabling both DMA and fatigue testing to a maximum 
force of 500 Newtons

• The higher force capacity of the DMA 3200 provides 
new capabilities for testing of physically larger and stiffer 
specimens, and over wider ranges of deformation

• Achieves precise temperature control through its forced 
convection oven

TA Instruments www.tainstruments.com

Standalone Heater Module
HotChip™
• Provides precise temperature control of flow chemis-

try glass static mixer (GSM) chip reactors
• The Uniqsis range of chemically-resistant borosilicate 

glass chip reactor blocks can be used as static mixers 
to ensure effective mixing before a coil reactor or to 
perform fast exothermic experiments

• GSM chips are available in sizes from 270µl to 20 ml 

Uniqsis www.uniqsis.com

Cloud-Based Application
OMNIC Anywhere
• Now included with Thermo Scientific FTIR instrumentation
• This cloud-based sharing and data analysis application facilitates  

collaboration through 24/7 access to FTIR spectrometers data  
• Allows researchers, lab technicians, educators, and students  

easy access to their data when away from their FTIR instruments
• Powered by Thermo Fisher Cloud, an immersive platform designed for instrument users 

to collect, monitor, analyze, share, and store data with the highest levels of security

Thermo Fisher Scientific www.thermofisher.com/ftircloud

CHEMICALS, KITS, & REAGENTS

Real-Time PCR Kit for HPV
• CE-labelled kit is designed for the detection 

of 14 HPV high-risk subtypes
• Detects human papillomavirus 16, human 

papillomavirus 18, and a pool of 12 other 
high-risk human papillomavirus subtypes, 
including an endogenous control

• Especially designed to meet the  
high-quality requirements of all laboratories  
to deliver accurate and specific diagnoses for precision medicine

Fast Track Diagnostics www.siemens-healthineers.com
(a Siemens Healthineers company)

Breath Biopsy Kits
• Allow academic, clinical, and 

pharmaceutical researchers to quickly 
discover and validate breath-based 
biomarkers in early detection and 
precision medicine research activities

• Ensure consistent and reliable collection of breath samples
• Available to cover the entire process from discovery to validation of VOC biomarkers
• Contain high quality consumables for use with the ReCIVA Breath Sampler

Owlstone Medical www.owlstonemedical.com

Cloud-Enabled Platform for Pumps
MasterflexLive
• Provides a secure, cloud-enabled platform for control and 

monitoring of select Masterflex L/S® and I/P® pumps
• Allows pump operators to monitor and adjust critical 

processes running 24/7 without the need to be onsite
• Provides real-time control of all pump parameters,  

including speed, flow rate, dispense volume, and more
• Push notifications provide alerts for operating conditions and error messages

Cole-Parmer ColeParmer.com/MasterflexLive

LAB AUTOMATION

GC-MS Sample Prep &  
Concentration Platform
Centri®
• Automates sampling and pre-concentration of volatile and semi-volatile 

organic compounds through the following sample introduction 
modes—HiSorb™ high-capacity sorptive extraction, headspace, 
headspace-trap, SPME, SPME-trap, and thermal desorption

• Analyte flows from all modes can then be concentrated  
on a sorbent-packed cryogen-free focusing trap

• Automates the entire process of sampling, pre-concentration, 
and GC injection for solids, liquids, and vapors

Markes International www.markes.com

http://www.tainstruments.com
http://www.cloudlims.com
http://www.uniqsis.com
http://www.coleparmer.com/amsterflexlive
http://www.siemens-healthineers.com
http://www.thermofisher.com/ftircloud
http://www.owlstonemedical.com
http://www.markes.com
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Automated Sample  
Preparation System
SimPrep
• Designed to automate the sample preparation  

process for environmental, mining, pharma,  
clinical, and soil laboratories

• Utilizes the industry standard ASX-560 or ASX-280  
autosampler, both manufactured by Teledyne CETAC,  
and a high precision dual syringe pump with flexible, simple software

• A single system can serve multiple techniques such as ICP-MS, ICP, AA, colorimeter, IC, and FIA

Teledyne CETAC www.teledynecetac.com

Laboratory Robot
OT-2
• Small enough to fit on a bench and 

affordable for any size of lab
• Allows biologists to run an experiment 

with the click of a button
• Includes access to a library of verified 

protocols developed by hundreds of scientists 
from across the scientific community

• Features Protocol Designer, an intuitive, visual design program that allows biologists to 
easily create and customize protocols without writing code

Opentrons http://opentrons.com/ot-2

Arrayed CRISPR RNA Libraries
Edit-R™ CRISPRa
• Offer a powerful tool for drug discovery, pathway analysis, and disease progression studies
• Unlike lentiviral pooled screens, Edit-R synthetic crRNA arrayed libraries enable one-gene-per-well 

investigation, using high-content assays to answer more in-depth biological questions
• Include catalog libraries for popular human and mouse gene families in addition to 

druggable gene targets and the whole human genome

Horizon Discovery www.horizondiscovery.com

Polyclonal Antibodies to Human 
IgA and IgM
• Include two new sheep anti-human IgA and IgM antibodies 
• These unconjugated, polyclonal antibodies have been 

expressly designed for use as an integral component 
within a variety of test procedures, especially ELISAs 
and Western Blots Demonstrate high degrees of 
specificity and display minimal species cross-reactivity 
with bovine, mouse, and rat serum proteins

Binding Site www.immunologicals.com

IMPROVING IMMUNOASSAY 
WORKFLOW, FLEXIBILITY, & SPEED
NEW 5 CD PLATFORM COMBINES 
GYROLAB TECHNOLOGY WITH 
EXPANDED SOFTWARE TO 
OPTIMIZE TIME TO RESULTS  
AND SAMPLE CAPACITY
Back in mid-March, Gyros Protein Technologies 
AB, a pioneer in automated nanoliter-scale 
immunoassay platforms and leading provider of peptide synthesizers and 
reagents, introduced a new five CD model of its Gyrolab® xPand platform. The 
new release aims to satisfy customer requests to provide higher throughput, 
greater flexibility, and faster analysis of large sample numbers.  
The Gyrolab technology accelerates the process of discovering and developing 
new and safer biotherapeutics. The introduction of Gyrolab xPand reflects the 
ongoing evolution of the Gyrolab platform, with more advanced instrumentation 
and software designed for 21 CFR part 11 compliance. During assay runs, the new 
multi-CD platform maintains samples at 2 – 8°C, diminishing the possible adverse 
effects of onboard sample storage. As an open platform with built-in flexibility, the 
system can be adapted to the specific needs of each user. For example, different 
assays can be mixed within a five CD run, while maintaining high quality results. 
Gyrolab technology includes optimized, ready-to-use kits for cell line 
development, bioprocessing applications, and pre-clinical PK/TK, simplifying 
assay workflow and shortening run times. Some clients have reported a 40 
percent reduction in project times versus alternative technologies. 
“The majority of the world’s leading biopharmaceutical companies and CROs 
use Gyrolab technology in discovery, preclinical and clinical development, and 
bioprocess,” said Dan Calvo, CEO and president, Gyros Protein Technologies. 
“They regard the system as a ‘must-have’ to accelerate assay development, 
sample analysis, and production. Therefore, it is essential that our instrument 
portfolio expands to address additional requirements from our customers.”
For more information, visit www.gyrosproteintechnologies.com

PRODUCT SPOTLIGHT

LIFE SCIENCE

Monkey Adsorbed Human  
Immunoglobulin Antibodies
• These polyclonal antibodies have been expressly designed for use as an integral  

component within a variety of different testing  
procedures, especially enzyme immunoassays

• Suited to researchers involved in the life science, 
drug discovery, clinical, and biopharmaceutical fields

• Available in two main classes—those targeted to  
IgG (Fc) and those targeted to IgG (Intact / H+L)

Binding Site www.immunologicals.com

High Throughput Bioreactor
ambr® 250 high throughput (ht) perfusion
• Specially designed for rapid cell culture 

perfusion process development to optimize 
production of therapeutic antibodies

• Combines 12 or 24 single-use perfusion mini 
bioreactors (100-250 mL working volume) with 
associated single-use perfusion components, all 
controlled by one automated workstation

• Enables scientists to perform more perfusion culture experiments in a fraction  
of the time and cost of using traditional perfusion-enabled benchtop bioreactors

Sartorius Stedim Biotech www.sartorius-stedim.com

http://www.labmanager.com
http://www.opentrons.com/ot-2
http://www.horizondiscovery.com
http://www.sartorius-stedim.com
http://www.teledynecetac.com
http://www.immunologicals.com
http://www.gyrosproteintechnologies.com
http://www.immunologicals.com
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Dispenser Tips
ViscoTip®

• Capable of processing tough liquids, such as collagen, with  
viscosities of up to 14,000 mPa*s precisely and quickly

• Sharply reduce operating forces while handling such liquids
• Deliver enhanced ergonomics, increased working speed,  

and longer charge lifetime of your Repeater battery

Eppendorf www.eppendorf.com/viscotip

SUPPLIES & CONSUMABLES

Ion-Channel Discovery Services
• Reaction Biology Corporation (RBC), a leading contract research organization providing 

early stage drug discovery services, announced that it has launched a new division to 
provide ion-channel discovery services

• RBC has completed an acquisition of ion-channel assets from a Pennsylvania-based firm, 
has retained their senior scientist personnel with decades of electrophysiology experi-
ence, and has begun providing services

Reaction Biology Corporation www.reactionbiology.com

Cloud-Enabled Biological  
Safety Cabinet
HeraSafe 2030i
• Developed to address the need for uncompromised  

contamination control, seamless workflow connectivity,  
and enhanced ease of use in cell culture laboratories

• The first Thermo Scientific BSC unit with embedded cloud  
connectivity to Thermo Fisher Connect, the Thermo Fisher cloud

• Enables secure remote collection and storage of data, facilitating  
superior analytical reproducibility and traceability of results

Thermo Fisher Scientific www.thermofisher.com

Cell Culture Management Technology
Cell Locker
• Offers enhanced protection, stability, and flexibility  

for even the most challenging cultures
• Divides an incubator into six separate  

autoclavable polycarbonate chambers
• Designed to quarantine different cell types  

or projects, making it safe to keep different 
cultures within close proximity

• Available for the Thermo Scientific Heracell VIOS 
160i and Thermo Scientific Forma Steri-Cycle i160 CO2 incubators

Thermo Fisher Scientific www.thermofisher.com/CO2

Microplate System for High 
Throughput Chromatography
• 96-well multi-tier system provides analysts with  

the convenience of an ANSI/SLAS microplate 
footprint but loaded with inert glass vials

• Accommodates a wide range of vial volumes, enabling  
it to be used for a diverse range of applications

• Formed of sections that can be clipped together  
to produce a vial holder suitable for 0.5ml, 1ml, 
1.5ml, or 2ml sample vials

Porvair Sciences www.porvair-sciences.com

Host Cell Protein Detection Service
BioPharmaSpec Approach
• Allows clients access to a pre-existing  

approach that detects a wider population  
of host cell proteins than possible with 
traditional ELISA technologies

• Detects HCPs in a de novo manner, without 
specialized polyclonal antibody reagents or 
product/process-specific method development

BioPharmaSpec www.biopharmaspec.com

SERVICES

Sample Storage Tubes
• “Hybrid” tubes are provided with white side walls,  

allowing for four sample identification methods
• Transparent part of the tube walls offer easy visual  

checking of the sample, while the four coding  
concepts guarantee sample traceability

• External thread eliminates possibility of the sample  
coming into contact with the screw thread, while 
the triple thread of the tubes ensures an excellent 
closure and horizontal placement of the cap

Micronic www.micronic.com

Microplates
Krystal UV 
• Offer excellent optical transmission in the 

wavelength range 185nm to 1,100nm, making 
them ideal for labs looking to make circular 
dichroism measurements

• Allow measurements to be made in a convenient 
ANSI/SLAS compliant 96- or 384-well microplate 
footprint using next-generation CD spectrometers

• Give outstanding performance and crisp images, allowing proteins and other biological 
molecules to be measured for CD through the base of the plate

Porvair Sciences www.porvair-sciences.com/krystal-uv-transparent

http://www.eppendorf.com/viscotip
http://www.thermofisher.com/CO2
http://www.thermofisher.com
http://www.micronic.com
http://www.biopharmaspec.com
http://www.porvair-sciences.com/krystal-uv-transparent
http://www.reactionbiology.com
http://www.porvair-sciences.com
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Solution: A new, small-footprint automated plate handler 
design from Peak Analysis and Automation (PAA)—the 
S-LAB™—is a solution that enables researchers to easily 
and cost-effectively automate laboratory instruments that 
accept SLAS/ANSI microplates. This system is based around 
a simple plate handler yet has the reliability of  a robotic 
arm—even when handling lidded plates—and is easy to set 
up and configure. It is available at a much lower price point 
than other automation solutions as it is specifically designed 
for small integrations with just one instrument.

This automated plate handler has been specifically designed 
as a unique entry-level automation solution with simple 
installation and use. Its compact design ensures that it easily 
fits standard lab benches and safety cabinets. An on-board 
computer enables standalone operation—loading microplates 
onto a wide variety of  benchtop instruments from any 
manufacturer. Control is simple, via an intuitive easy-to-use 
software interface on either a tablet, laptop, or smartphone.

The plate handler system works by employing stall 
detection and, in the soon-to-be-released version, features 
an integrated camera. It is able to smoothly move plates and 
detect any obstructions in its path, with full error recovery 
in such scenarios. The embedded camera enables the 
system to “see” the layout configuration, simplifying setup 
and reducing the chance of  making a mistake. 

The camera is also used to allow fine-tuning of  locations, 
to ensure positions are accurately set. This, in combination 
with removable “locators” that present microplate stacks, 
exchange nests, and the instrument in fixed locations, 
eliminates the need to manually teach positions or have a 
trained engineer set up the system.

Integrated control software within the plate handler can 
interact with SiLA compatible devices and the Thermo 
Fisher Scientific Multidrop, negating the need for a 
separate PC, allowing an easier setup, and further reducing 
costs. In addition, the software is easy to use with a simple 
web-hosted touchscreen user interface, enabling scientists 
to run the system with the connected instrument without 

any training. Other devices can be integrated with the 
S-LAB by using PAA’s Overlord scheduling software.

Basic removable microplate stacks eliminate the need for 
complex mechanisms at the base of  the stack that are prone 
to jamming, and allows plates to be loaded away from the 
system. Exchange nests allow rapid plate exchange (<21s) 
for faster throughput while maintaining full plate tracking.

The S-LAB has a generous capacity of  125 unlidded or 100 
lidded microplates with six “last-in first-out” microplate stacks. 
Uniquely, the system also features a rotational gripper that can 
present plates in a landscape or portrait orientation—enabling 
the instrument and the plate handler to physically integrate to 
the smallest footprint possible on lab benches and in fume hoods 
while maintaining easy access to any instrument control panels.

Thanks to this elegant and effective design, PAA’s 
automated plate handler is opening up automation to more 
laboratories by breaking down cost barriers and reliability 
concerns, with the added benefit of  easily incorporating 
into existing workflows and laboratory setups.

For more information, please visit  
http://www.paa-automation.com/product/s-lab/

AFFORDABLE AND RELIABLE LAB AUTOMATION
Problem: Many laboratories need to upscale their workflows but find that laboratory automation is 
a costly and difficult option. Robotic arms are reliable solutions but can be large, cumbersome, and 
expensive (>$25K). This is frequently prohibitive for single devices—especially if the automation solution 
costs more than the instrument itself. On the other hand, although small plate stackers are more cost-
effective, they have questionable reliability, especially when handling lidded plates—a real issue for 
sterile cell-based assays. In addition, both of these types of automation solutions require expertise for 
setup and configuration, further complicating installation and adding to the costs involved.

how it works

The Peak Analysis and Automation (PAA) S-LAB™ is a solution 
that enables researchers to easily and cost-effectively automate 
laboratory instruments that accept SLAS/ANSI microplates.

http://www.labmanager.com
http://www.paa-automation.com/product/s-lab
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products in action

Your samples are valuable, and so is the 

equipment you use. That is why RapidVap 

Dry Evaporators are built to protect both. For 

resilience to strong chemicals, the chamber 

and sample blocks are PTFE-coated and all 

mechanical components are isolated from 

chemical fumes. This resilience, along with 

repeatable methods stored in programs, gives 

you the confidence you need to run your 

samples unattended without issue. With 4 

models of RapidVaps to choose from, your 

evaporation process can be optimized for 

your application.

EFFICIENT SAMPLE PROCESSING
RapidVap Dry Evaporators are made to 

quickly reduce multiple samples to an end 

point volume or complete dryness using 

heat, vortex motion and either a vacuum or 

nitrogen stream. The vortex motion produces 

remarkable evaporation rates by dramatically 

increasing the surface area, saving you pre-

cious time without sacrificing recovery rates. 

The RapidVap Vacuum, N2 and N2/48 

Evaporators use a mechanical vortex motion, 

washing the solvent down the sidewalls of the 

glassware and increasing the recovery of the 

analytes being tested. 

• With the RapidVap Vertex, evaporation 

occurs using a combination of nitrogen 

blow down and heat. Nitrogen blow down 

reduces the partial pressure directly over the 

liquid, using a slight vortex motion within 

the sample to speed evaporation, creating 

a gentler way to evaporate. The dry block 

supplying heat in the Vertex is angled to 

increase the surface area of your samples 

for faster evaporation.

VERSATILE
Sample processing can be fluid. Methods and 

tube sizes can change. That is why the Rapid-

Vap is designed to accommodate your needs 

with interchangeable accessory sample blocks. 

• The RapidVap Vertex can process sample 

volumes of 1mL to 60mL.

• The RapidVap Vacuum, N2 and N2/48 Sys-

tems can process volumes of 1 mL to 450mL.

END POINT DETECTION 
For some samples, it is important they do not 

evaporate to dryness. The RapidVap Vacuum, 

N2 and N2/48 Evaporators offer unique 

ways to ensure your samples do not go to 

dryness, so you can be free to do other work 

and not watch samples dry.  

• The Cool-Zone™ insulates samples in a 

glassware stem for end point, dramatically 

slowing down the evaporation process for 

the last few milliliters of sample. Glassware 

with stems are offered in a variety of end-

point volumes.

• As a back up to the Cool-Zone, the Rapid-

Vap monitors the system temperature in the 

block and in the heater. During operation, 

evaporative cooling of the solvent creates 

a differential between the block and heater 

temperatures. Once evaporation is nearly 

complete, the two temperatures equalize 

indicating end point is near. The alarm 

sounds and the PREHEAT/END ALARM 

indicator light flashes.

• The operator can always set the end point 

time and when set time has expired an 

audible alarm sounds and the RapidVap 

automatically turns off all functions

LOW MAINTENANCE AND SAMPLE 
PROTECTION
RapidVap Dry Evaporation Systems feature 

a dry block heater that supplies a controlled 

amount of heat to the samples. Unlike water 

baths, the dry block heater eliminates the 

potential for condensation accumulating on 

the lid, dripping into the sample and causing 

contamination. Additionally, the block heaters 

require no maintenance.

ENVIRONMENTAL PROTECTION
As we continue to protect our environment, 

recovering solvents during evaporation has 

become important. The RapidVap Vacuum 

Evaporator can be used with a Cold Trap and 

the RapidVap Trapping Valve to collect large 

volumes of volatile solvents. This lengthens 

the vapor dwell time within the Cold Trap, 

dramatically increasing trapping efficiency. 

The RapidVap Dry Evaporator is an efficient, 

versatile solution to evaporation for a broad 

range of sample preparation applications. To 

learn more about dry evaporators, please visit  

Labconco.com/Dry Evaporators. 

RapidVap Dry Evaporators: Where Efficiency and Versatility Meet

Labconco Corporation
www.labconco.com

https://www.labconco.com/category/nitrogen-blow-down-dry-evaporatorsators
http://www.labconco.com
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Solution: A more efficient and accurate alternative to 
HKPs exist for western blot normalization. Researchers 
can normalize western blots using the total protein in the 
sample, known as total protein normalization (TPN). In 
TPN, the abundance of  the target protein is normalized 
to the total amount of  protein in each lane. Because TPN 
is not dependent on a single loading control, validation of  
controls and stripping/reprobing of  blots for detection of  
HKPs is not necessary.

In TPN, scientists can measure the amount of  total protein 
in a gel or blot by staining, but a preferred stain-free 
process is also an option. Stains may not uniformly cover 
the gel or blot, which affects accuracy and reproducibility. 
The intensity of  some stains such as Ponceau S are also 
time-dependent. The stain-free method, developed by Bio-
Rad, does not have such drawbacks. It employs an in-gel 
chemistry that allows proteins throughout the gel or blot to 
be detected during imaging. Eliminating stain-destain steps 
also saves time. 

Stain-free TPN also has the advantage of  low background 
levels, which can improve sensitivity, down to 0.1 µg 
of  total protein per lane. Total protein stains require 
additional staining time to visualize strong protein bands, 
which results in high background signal from unwashed 
stain. Stain-free technology enables visualization of  strong 
protein bands with low background signals from gels. 

To learn more about TPN, please visit Bio-Rad Laboratories’   
two-part webinar series on western blot normalization at  
bio-rad.com/TPNwebinar. This webinar series discusses 
similarities and differences between HKPs and TPN methods,  
and provides a step-by-step guide for accurate quantification  
of  proteins using stain-free gels. 

WESTERN BLOT NORMALIZATION
Problem: Reliably quantifying proteins in western blot analyses can be challenging even for 
seasoned researchers. This is partly due to challenges associated with the use of housekeeping 
proteins (HKP) as controls in normalization.

For quantitative western blot, data normalization is needed to account for inconsistencies in 
sample preparation, sample loading, and uneven protein transfer to provide more accurate and 
reproducible results. Different normalization methods, in theory, should provide the same result: 
the amount of the target protein(s) in a sample, relative to other samples in the same gel or blot. 

HKPs can be useful as an internal loading control or a proxy for the entire protein population. 
When using these, researchers have to do three things: show that the HKP is expressed in the 
cell or tissue of interest and include a control lysate which does not express the HKP; ensure 
HKP expression levels are consistent across experimental conditions; and determine the linear 
quantitative range of the HKP. These steps are necessary for producing publishable work with 
HKPs but are difficult and time-consuming. 

how it works

Stain-free technology enables visualization of strong protein 
bands with noticeably low background signals from gels.

http://www.labmanager.com
http://www.bio-rad.com/tpnwebinar
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VELP SER 158 SERIES 
FULLY AUTOMATIC SOLVENT EXTRACTOR

Contact: VELP Scientific, Inc.
velpusa@velp.com  - phone +1 631 573 6002

Five-times faster than traditional Soxhlet
State-of-the-art technology, premium materials, intuitive 
UI for accurate and precise fat extraction and sample 
preparation in a wide range of applications.
• 3 or 6 positions available 
• The ControlPad controls up to 4 SER 158 units 

independently 
• Independent heaters switch on – off  and final  

auto-lift of the cups  
• Automatic results calculation and storage  

Safely transport your equipment & save 
valuable space with heavy duty folding carts 

FoldingCarts.com     800-821-4140

info@conquerscientific.com
www.conquerscientific.com877-9-CONSCI

Quantum XLS System
Thermo Scientific TSQ

UHPLC System
Waters Acquity 

The Advertisers Index is provided as a reader service. Although every attempt has been made to make 
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lab manager online

ONLINE
LAB MANAGER

LabManager.com

Journey to the Next-Generation Laboratory 
Amidst rapidly shifting research priorities, scientists need space that can be easily 
reconfigured to accommodate different kinds of  research and facilitate interaction 
with colleagues. In the race for breakthrough innovations, what’s needed are research 
spaces designed for flexibility and collaboration, a shift from wet lab to computa-
tional science, and location as a talent recruitment and retention strategy. 

1 2 3

1 Ductless Fume Hood Safety: 
Protecting People and Processes 
One of  our most recent online exclusives 
discusses ductless fume hood safety. Learn 
about the key functions of  ductless fume 
hoods, how they protect operators and pro-
cesses, and their many safety features. We 
also cover some of  the benefits of  ductless 
fume hoods compared to traditional systems.

Read more at LabManager.com/ductless-fume-hoods

2 Trending on Social Media: Tips 
and Resources for Maximizing 
Your Lab Spend 
As of  May 16, Lab Manager’s top May is-
sue article posted to social media was our 
Business Management article on Smart 
Purchasing. This article shared insight on 
how lab managers can streamline the pro-
curement process and find the best deals on 
equipment and supplies.

Read more at LabManager.com/smart-purchasing

3 Most Popular Webinar
Last month’s top webinar on LabManager.
com with 309 registrants was “Personal Pro-
tective Equipment for the Lab” sponsored 
by Workrite. This Lab Safety webinar cov-
ered the most common and important per-
sonal protective equipment for laboratory 
personnel. Though it ran on April 18, you 
can still register to watch on-demand.

Read more at  
LabManager.com/personal-protective-equipment

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

http://www.labmanager.com
http://www.labmanager.com
http://www.labmanager.com/personal-protective-equipment
http://www.labmanager.com/smart-purchasing
http://www.labmanager.com/ductless-fume-hoods
http://www.labmanager.com/ductless-fume-hoods
http://www.labmanager.com/smart-purchasing
http://www.labmanager.com/personal-protective-equipment
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Dear Linda,

I’ve been running my lab successfully for 
nearly 10 years, but lately I find my-
self  overwhelmed by the workload and 
scrambling to stay on top of  things. Is it 
me, or am I just trying to get more done 
with fewer resources (time and manpow-
er)? Whatever the case, I need some tips 
for better managing my and my staff ’s 
time in order to be more productive. 

Thanks,

Kristen

ask linda

ASK LINDA

TIME  
MANAGEMENT

QUESTION: ANSWER:

Dear Kristen,

Each lab manager needs to find his or her 
own methods for keeping track of  ongoing 
and anticipated jobs, and of  the time nec-
essary to complete them. However, below 
are a few time-tested practices for making 
the most of  your time: 

• Focus. Concentrate on one task at a time. 

• Avoid the temptation to achieve perfection.

• Learn to say no—and mean it. Don’t take 
on more projects than you can handle; 
don’t accept new ones along the way. 

• Make use of  the calendar. Stop taking 
every e-mail, phone call, meeting, and 
problem as it comes up, and instead begin 
scheduling things in a way that makes 
sense. The key to making this work is to 
address the tasks, projects, or activities 
that matter most to you first. Ask your-
self, “What’s the best use of  my time?” 
and “Where am I going to get maximum 
value?” Schedule those things first.

• The 5 Ds
Do It. Stop pushing around a task and 
do it now. 
Delete It. If  an item doesn’t advance 
a relationship or achieve an important 
goal, get rid of  it.
Delegate It. As often as possible, pass a task 
on to someone else who can handle the job. 
Decide on It. No more moving items 
from one stack to another. Make a deci-
sion. Move on.
Date It. Choose when you will give big-
ticket items your undivided attention and 
block out the time required in your schedule. 

As the poet Carl Sandburg said, “Time is 
the most valuable coin in your life. You 
and you alone will determine how that 
coin will be spent. Be careful that you do 
not let other people spend it for you.”

Good luck.

Cheers,

Linda

Linda's Lab
Getting Comfortable

My shoulder 
is killing!

My back is 
sore! Linda, can we hire 

a lab masseuse?

Sounds like we 
need to have a talk 
about ergonomics 
in the lab!

At the microscope
* Avoid long 

uninterrupted 
periods of 
microscope 
work.

* Use arm rests 
and maintain a 
neutral spine.

At the computer...
* Viewing distance 

should 18 and 30” 
from the monitor.

* Make sure the top 
of the screen is 
approximately eye 
level.

* Adjust your seat 
and use the foot 
stool.

When pipetting…
* Take breaks 

every 20-30 
minutes.

* Hand exercises  
and stretches 
are helpful.

* Work with 
arms close to 
the body.

tHANKS 
LINDA!

I guess this 
means the lab 
masseuse is a 

no go…

HAVE A QUESTION FOR LINDA? 
EMAIL HER AT:  LINDA@labmanager.com

FOR MORE INFORMATION, SEE “TIME MANAGEMENT 101”  
AT LABMANAGER.COM/TIME-MANAGEMENT-101.

http://www.labmanager.com/time-management-101


Increase Productivity While Meeting 
Data Integrity Requirements
Upgrade to Agilent OpenLab CDS 

Choosing the right data system can make all the difference. OpenLab CDS is a single, 
secure chromatography data system for chromatography and single-quadrupole MS 
workflows that enables you to streamline laboratory operations and efficiently generate 
quality results. 

OpenLab CDS ensures data integrity and facilitates rigorous regulatory compliance  
with your choice of technical controls—such as audit trail review, access control,  
records protection, and e-signatures.

Learn more about Agilent OpenLab CDS.

© Agilent Technologies, Inc. 2018

www.agilent.com/chem/ 
openlabcds-streamline

http://www.agilent.com/chem/openlabcds-streamline

