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Pamela Ahlberg
Editor-in-Chief

It wasn’t that long ago that the consensus among scientists was 
that social media platforms were no place for any self-respecting 
researcher. They struggled to find the value proposition—the 
“What’s in it for me?” part. But, according to this month’s cover 
story, that is no longer the case. Either due to a generational shift 
or simply the fullness of  time, many in the science arena have 
come to see the benefits of  putting oneself  and one’s science out 
there—both for self  promotional and collaborative purposes.

“As talk turns from theoretical to practical, the concept of  market-
ing oneself  via social media is in the throes of  a metamorphosis, 
from an abstract to an art,” says author Key Kidder.

But the overarching message is that the value of  social media 
can only be derived if  one’s product (science) is good and one’s 
messaging is genuine. According to NASA astrophysicist Marc 
Kuchner, “There are walls between universities, walls between re-
search groups, walls between one scientist and another. Each wall 
between scientific subcultures can only be penetrated by a real, 
organic human relationship.”

A similar message is found in this month’s Business Management 
article, “Facebook, Twitter, Blogs, and Networks,” in which author 
Bernard Tulsi looks at the current role of  social media for the 
purpose of  scientific collaboration. “Scientists now seem more 
willing to broaden their communications’ repertoire and include 
social media sites, blogs, and networks in their efforts to acquire 
and share information with a larger audience way beyond their 
peers,” says Tulsi.

David Shiffman, postdoctoral research fellow at Simon Fraser 
University, in Vancouver, British Columbia, says, “When used 
effectively, social media can help scientists to unearth scientific 
papers, research methods, or locate professional colleagues with 
similar interests who they may not have found otherwise.”

This month’s Leadership & Staffing article, “Values-Based Leadership” 
is a must-read for any manager who believes his or her management 
style is beyond reproach. Based on a 2017 Nature survey to analyze the 
state of  lab health and workplace pressures, there is a sizeable disconnect 
between those in more junior positions and those in leadership roles.

“People in leadership have blind spots, especially if  you have higher 
goals that you’re pursuing,” says Charles Leiserson, professor of  
computer science and engineering at MIT and co-lead instructor 
of  the Leadership Skills for Engineering and Science Faculty work-
shop at the university. To overcome those blind spots, he suggests 
establishing expectations with junior staff  early and making sure 
that transparency and an “open door policy” are priorities.

Other articles this month look at the state of  sanger sequencing, 
3-D cell culture, balance calibration basics, and much, much more.

Enjoy.

Best, 
Pam
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T hese are the best of  times and the worst of  times 
for social media.

On the sunny side, global demand for Facebook, 
Twitter, YouTube, and company continues to boom. 
Social media boasts more than 2.5 billion users, a good 
third of  humanity. 

Then there’s the dark digital underbelly. Gaming, 
deceit, and malicious actors are inherent to social media. 
Besides fake news, identity theft, and election tampering, 
digital platforms are blamed for violence and disorder, 
ruining children, and copious social ills. Studies indicate 
heavy users may become isolated and depressed. 

But when it’s good, scientists say nothing delivers 
like the right tweet or “vlog” (video blog). It’s routine 
for attending scientists to fire up Twitterstorms amidst 
national conference proceedings. So social media isn’t 
about to go away. Marketing? Look in any lab and you’ll 
find scientists who cross-promote their work and brand 
on multiple complementary platforms.

The conversation is changing
Studies have demonstrated the link between social me-

dia prominence and increased citations, and polling data 
reflects a gradual uptick in usage. But many researchers 
struggle with the axiom that self-promotional activity is 
an anathema, while a good many others fail to discern 
the value proposition in social media engagement—the 

“What’s in it for me?” part.
Besides blowback from colleagues who take a dim view 

of  social media engagement, researchers who market 
themselves must contend with the nature of  the social 
media beast. Legitimate science risks being distorted into 
pseudoscience through clickbait headlines that entice 
readers, a.k.a. “scienceploitation.” 

Hype is not the only problem. There’s less civility 
to go around these days, especially online. Accord-
ing to one study, the situation is aggravated by the use 
of  mobile devices like cell phones—increasingly the 
instrument of  choice. 

But the conversation is changing. Generational differ-
ences that currently account for the great usage divide 
are now in play, as more baby boomers retire and are 
replaced by internet-savvy millennials confronted by the 
funding dilemma of  Trump administration budget cuts 
in times of  general austerity. Many newcomers carry 
substantial educational debt they are eager to discharge.

Selling themselves via social media—marketing their 
research and building their brand to further careers 
and scientific objectives—is no great leap of  faith for 
younger researchers. It’s already a way of  life, and many 
are on a mission to change the perception that social 
media competence is a soft skill for scientists. 

Tweet your own horn. Post or perish. Instead of  asking 
why, more scientists are asking how. Industry chiefs and 

marketing yourself  in the digital age 

by F. Key Kidder

Marketing 
Yourself in 
the Digital Age
Do good science, develop a network, 
enjoy the bounce
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academic department heads are issuing social media 
usage policies. Workshops and in-house social media 
instruction are on the rise. 

As talk turns from theoretical to practical, the concept 
of  marketing oneself  via social media is in the throes of  
a metamorphosis, from an abstract to an art.

A bad rap
Consider Marc Kuchner’s proof  of  social media’s 

salutary impact. By turns, Kuchner is a NASA astrophysi-
cist at the Goddard Space Flight Center, a country music 
songwriter, and a social media champion who entered the 
fray with his 2012 book, Marketing for Scientists—How to 
Shine in Tough Times, now in its third printing. 

Kuchner has since expanded his offering to include 
professional development workshops, a blog, and a Face-
book group, reflecting the increased demand from the 

scientific community for help navigating social media’s 
oft-choppy waters. He operates in a collaborative online 
space (“Marketing for Scientists”) that features research-
er inputs from different disciplines and links to sites 
recommended by members of  his Facebook group. 

Kuchner contends the concept of  “marketing” gets an 
undeservedly bad rap. Traditional marketing revolves 
around the “four P’s” of  product, price, placement, and pro-
motion, but Kuchner shifts the focus to marketing’s very es-
sence—the process of  satisfying consumer wants and needs. 

“Branding” is another taboo that Kuchner embraces 
as “the set of  all expectations consumers have about a 
company or product.” A reputation for quality work is a 
prerequisite for rewarding social media outreach, regard-
less of  whether intended consumers are government 
agencies, the general public, funders, colleagues, collabo-
rators, or conference attendees.

marketing yourself  in the digital age
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Social media activity “is no substitute for doing high-quality science,” 
warns Dr. Bill Sullivan from the University of  Indiana School of  Medicine. 
“If  you don’t have quality papers or blog posts to promote, if  you don’t do 
top-quality work or reporting that is reliable, social media is not going to 
serve you well, and the attention you draw could sully your reputation.”

Marketing isn’t just about great strokes and polished presentations. Ev-
ery online interaction is an exercise in marketing. People remember who’s 
polite and responsive and who’s not.  
We appreciate receiving timely communications that keep it tight and 
tidy. Think of  it as good customer service. 

The most productive marketing, asserts Kuchner, among others, turns 
out to be all the little things that go into relationship building—a far cry 
from crass salesmanship.

“There are walls between universities, walls between research groups, 
walls between one scientist and another,” says Kuchner. “Each wall 
between scientific subcultures can only be penetrated by a real, organic 
human relationship.”

Kuchner concludes his book with a “cheat sheet” for scientists who 
venture forth digitally. His tips include: 
• When you communicate with people, use their names. 
• Carry a prop, the better to tell a story. 

• Instead of  answering old research 
questions, it won’t hurt your career 
to create some new ones.

• Promote your “signature research 
idea” and it will promote you. 

• Focus your research; it’s one way to be-
come the go-to person in your subfield.

• Create videos about your work. Put 
them online.

The digital age is ripe for judicious 
self-promotion. Feeling the need to 
acquire more scientific capitol, maybe 
burnish your brand? Do good science. 
Develop a network. Post online material 
of  real value (satisfying “What’s in it for 
me?”) and keep it up. Enjoy the bounce.

What’s new?
Studies and reports from the field 

boost up best practices. Who knew that 
using emojis—digital images and icons 
like smiley faces—is a characteristic 
of  social media influentials? Or the 
reciprocity effect created by clicking 
Facebook’s “like” button—users do this 
to strengthen relationships. Consider 
the sociologist who sent out 600 Christ-
mas cards to strangers and got 200 back. 
That’s the power of  reciprocity.

Visuals are in, text less so. We process 
visual material quickly, and color 
commands attention and increases 
retention. “Video is a common feature 
among…Facebook posts with the high-
est levels of  user engagement,” accord-
ing to a 2018 Pew Research study.

Humans are hardwired to respond 
to visual marketing—on Facebook and 
other platforms, a profile photo is the 
first object the eye fixes on. On Insta-
gram, photos with real (not stock) faces 
get substantially more likes and com-
ments; the same impulse that makes 
selfies so popular. Do predominantly  
visual platforms like YouTube, Ins-
tagram, and Snapchat have untapped 
marketing potential?

marketing yourself  in the digital age

 LED  FLUORESCENT  HID 

More Lighting Options 
for Better Science

Learn More:   Percival-Scientific.com  800.695.2743

http://www.percival-scientific.com


marketing yourself  in the digital age

When some text is called for, as with 
Twitter, make it short and snappy like 
a newspaper headline, using robust, 
everyday nouns and verbs. Tapping 
into the networking value of  Twitter 
requires mutually satisfying interaction 
with individuals, so hold off  on the 
one-way communications.

All successful social media engage-
ment requires an ongoing commit-
ment, but text-based blogs are the most 
demanding platform. Without fresh 
material, your audience will disappear.

Blogging is conversational, and don’t 
forget to use “you” more than “I”—the 
better to engage. If  you don’t enjoy 
writing, look elsewhere. Some bloggers 
become recognized experts in their 
field, sought by media and invited to 
speak at conferences.

As so often happens, that’s not because 
they’re the most knowledgeable, but 
because their writing is clear, concise, 
and de-jargoned. If  a news outlet inter-
views you or uses your research, post its 
logo—say the CBS eye—on your web 
page to enhance your brand. The better 
bloggers write many of  the better pa-
pers and grants to plump up their CVs.

Although scores of  millennials 
abandoned Facebook after the recent 
Cambridge Analytica data scandal, it 
still runs second to Twitter as the most 
popular social media platform among 
scientists. These two digital giants 
have become the primary source of  
news and information for a majority of  
Americans, giving researchers ample 
opportunity for timely engagement.

But that’s just for starters. Platforms 
with a STEM orientation geared 
toward career advancement abound; 
LinkedIn is the favored platform of  
many scientists for “managing your 
professional identity.” A diverse set of  
“social ecosystems” support industry 
and academic researchers through 
networking sites, collaborative project 

spaces, and online content communities. So many choices, and one final 
bit of  advice from scientists who know the score: Don’t force it.

F. Key Kidder left journalism to pursue a career in government relations, politics, 
and PR, but he still likes to keep his hand in writing. He can be reached at k2@
keykidder.com or 410-963-4426.

1
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labs less ordinary

A n interdisciplinary team of  researchers—in-
cluding archaeologists, soil scientists, clima-
tologists, and forensic anthropologists—have 

collaborated to establish a facility at Northern Michi-
gan University (NMU) that will address some of  the 
major challenges in the field of  forensics in addition to 
providing specialized training for law enforcement and 
government agencies.

The FROST lab, which stands for Forensic Research 
Outdoor Station, actually encompasses both indoor and 
outdoor facilities. The indoor facility, referred to as 
FARL (Forensic Anthropology Research Laboratory) is 
the location for all donor collection and storage. It is also 
where skeletal analysis and forensic casework take place. 
Meanwhile, the outdoor area specializes in a field of  
research known as forensic taphonomy—the study of  all 
the processes that affect a body after death. 

FROST is the eighth such facility of  its kind in the 
world, and the first “cold climate” site to study human de-
composition. The first outdoor taphonomy research facility 
was initiated by the University of  Tennessee in Knoxville 
in 1981. Since then, numerous other universities, includ-
ing Western Carolina University, Texas State University, 
and the University of  South Florida, have created similar 
research environments. Work at FROST officially began 
at the outdoor component of  the lab in August 2017; the 
indoor FARL facility became operational in July 2018.

Dr. Jane Wankmiller, director of  FROST, said that 
taking the position was a once-in-a-lifetime opportunity. 

Wankmiller brings extensive experience in forensics and 
death investigation to the lab, having worked on nearly 
200 crime cases with the Michigan State Police (MSP) 
as a death investigator. Her most recent position prior 
to directing FROST was as the unidentified remains 
coordinator in the Missing Persons Coordination Unit, 
but she also conducted facial recognition searches and 
served as a forensic artist during her time with the MSP. 
According to Wankmiller, two aspects of  the director 
position at FROST really appealed to her—first, the 
opportunity to mentor students and work with faculty in 
other disciplines, and second, the ability to participate 
in the decision making for the construction of  both the 
indoor and outdoor sections of  the facility.

“My experience so far has been overwhelmingly posi-
tive. There has been no shortage of  things to accomplish 
in any given week or on any given day, but the momentum 
has continued to be in a forward and upward direction, 
which continues to be inspiring,” said Wankmiller.

Construction and design
Specific considerations had to be taken into account when 

developing the indoor and outdoor facilities. A preexisting 
office space on campus was redesigned to accommodate the 
FARL facility. As Wankmiller explained, safety, security, and 
integrity of  the team’s research were high-priority concerns. 
Therefore, a separate air return was installed so the lab 
space didn’t recycle the same air being used in office spaces 

Northern Michigan 
University’s FROST Lab
OUTDOOR FACILITY IS WORLD’S FIRST 
TO STUDY HUMAN DECOMPOSITION 
IN A COLD CLIMATE  
by Lauren (Scrudato) Everett

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

when the air conditioner or heater was running. Wankmiller 
also requested the installation of  swipe card readers at the 
main entrances to the building and the FARL lab itself, to 
limit access and track the activity of  those who do have 
access. For the outdoor space, choosing the fencing mate-
rial to enclose the area was a main factor in the design. “We 
needed a material that would ensure privacy for our donors 
and could withstand strong winds off  of  Lake Superior, 
meaning the structure had to be sturdy, but the fencing had 
to be porous so it wouldn't act as a sail,” said Wankmiller. 
The team chose a chain-link fence with privacy slats that 
are lined with 98% opaque fabric.

Although FROST is unique because it is the only 
facility of  its kind located in a cold-weather location, 

unpredictable weather is also one of  the biggest obstacles 
Wankmiller faces when operating the lab. Gaining access 
to the outdoor site during periods of  daily snowfall can 
cause issues, but Wankmiller credits her colleagues at 
NMU for helping ensure these types of  logistical prob-
lems get solved quickly and efficiently. 

Establishing the “groundwork”
Before any meaningful research projects could be 

done at the FROST facility, Wankmiller’s team needed 
to conduct a soil analysis of  the area prior to plac-
ing any human remains there for studies. For this, 
NMU’s soil scientist Dr. Matt Vangrisven and a team 

1. Dr. Matt Van Grinsven (in blue) and a group of his students at the 
outdoor FROST site.   2. Dr. Jane Wankmiller, director of the FROST 
lab.   3. Dr. Matt Van Grinsven (far left) and Dr. Jane Wankmiller 
(center) in the field with a group of students from the university’s 
soil science class.    4. From left: NMU students Andrew Brady and 
Riley Jepkema, with FROST director Dr. Jane Wankmiller and fellow 
student Rachel Smith.   5. Dr. Jane Wankmiller works with NMU stu-
dent Andrew Brady. Credit: Northern Michigan University.
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labs less ordinary

of  students carried out the analysis. Additionally, 
archaeologist Dr. Scott Demel led a shovel probe 
survey to see whether any culturally significant 
resources would be affected by work in the area, and 
climatologist Dr. Norma Froelich compared data 
collected from a weather station installed at the site 
with data from nearby National Weather Service 
(NWS) stations to determine whether the NWS 
climate data could be used if  FROST’s station ever 
malfunctions. One of  Wankmiller’s students com-
piled research on the history of  the land as well, 
providing the team with a full scope of  information 
to enhance all future projects. 

The main focus of  research at FROST revolves 
around forensic taphonomy. Currently, the team is 
documenting the condition of  donor bodies in the 
outdoor facility and how the specific environment will 
alter their condition over time. “This is something that 
can be compared with observations from the other 
research facilities, which will help us understand 
regional and climatic variation in human decomposi-
tion and taphonomy,” said Wankmiller. An entomol-
ogy project has also been initiated and will focus on 
how the arrival of  different species of  insects, as well 
as bacterial populations, affects human remains. Two 
faculty members and a graduate student will conduct 
seasonal data collection, and it is hoped that the results 
will provide insight into using evidence from human 
remains to determine how much time has passed since 
death. A separate study underway aims to boost cur-
rent knowledge of  how temperature affects internal 
bacteria that aid in decomposition. “I believe we will 
be able to make significant contributions to taphonomy 
research during our winter and spring months, when 
we can really assess the effects of  deep snow and 
repeated freezing and thawing on human decomposi-
tion,” said Wankmiller. 

The FROST facility will also help educate those 
new to forensics and law enforcement, as well as 
those already experienced in the field, through 
specialized training and program courses. In June, 
FROST held its first law enforcement-focused 
training in cooperation with the NMU Public 
Safety Institute. Attendees of  the week-long FASE-
links workshop, run by forensic artist Duncan Way, 
learned about composite drawing and interview 
techniques. Wankmiller hopes to add more work-
shops to the facility’s agenda that focus on facial 

reconstruction and other aspects of  forensic art that can 
assist with victim identification and locating missing  
persons. Other specific course topics are still to be deter-
mined, but they will likely be geared toward death inves-
tigation, search and recovery, and forensic anthropology.

Because FROST is such a new facility, Wankmiller has a 
strong vision for its future and numerous goals for her team. 
For now, she is working on procuring X-ray equipment that 
can be used to take dental X-rays, which can help local law 
enforcement obtain positive identification of  remains that 
otherwise may be difficult to confirm. “I am also working on 
building curriculum that will provide our students with an 
important knowledge base for working not only in my lab, 
but as forensic scientists in general,” said Wankmiller. In the 
long term, she hopes to establish research collaborations 
with other universities and government agencies that will 
continue to improve upon current methods and techniques 
used in forensic science. 

Lauren (Scrudato) Everett, associate editor for Lab Manager, 
can be reached at leverett@labmanager.com or 973-721-4070.
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P ropelled by faster internet services, with ever-growing 
bandwidths and an expansive range of  innovative mo-
bile communications devices, social media networks 

have permeated virtually every aspect of  contemporary 
life, including science and technology laboratories, despite 
some lingering hesitations and uncertainties. The position-
ing of  social media as an engine for scientific collaboration 
appears to be taking shape with some urgency.

Although pockets of  skepticism and reluctance re-
main—attitudes that social media pursuits are trivial and 
frivolous, if  not vain, and deviate 
from tried-and-tested methods to 
uncover and disseminate scientific 
findings—scientists now seem 
more willing to broaden their com-
munications’ repertoire and in-
clude social media sites, blogs, and 
networks in their efforts to acquire 
and share information with a larger 
audience way beyond their peers.

David Shiffman, PhD, Liber 
Ero Postdoctoral Research Fellow, 
Simon Fraser University, in Van-
couver, British Columbia (BC), says that his discipline, 
marine conservation biology, long ago recognized the 
need for talking to the public and engaging a variety of  
stakeholders. He notes, “If  you want to change people’s 
behavior and government’s policy to protect marine life, 
it’s just not enough to publish peer-reviewed journal 
articles that no one will read.” 

“You need to get out there,” says Shiffman, who regularly 
delivers speeches at schools and presentations at museums 

and related venues, while being actively engaged in getting 
information out through the mass media. “I am the most fol-
lowed scientist in BC, where I live now—I use social media, 
and I also use my Twitter account Why Sharks Matter and 
my Facebook fan page Why Sharks Matter.

“I use Twitter and Facebook to share interesting infor-
mation about sharks or about the ocean, and to identify 
and promote opportunities for people to get involved and 
share their energy and ideas. I also use social media to 
answer people’s questions, which I am always happy to do. 

I do a one-hour a week ‘ask me any-
thing’ session on Twitter to answer 
questions from anyone, anywhere—
I have answered thousands of  ques-
tions via these sessions.”

He has also written a number 
of  articles and has given numer-
ous interviews to popular media 
outlets to disseminate key informa-
tion about sharks, conservation, and 
marine science in general. Shiffman 
believes this is an important part of  
the process of  spreading informa-

tion on these subjects as well as making conservation more 
accessible to people who do not have advanced degrees 
and knowledge but who want to know more about the 
ocean and how they can help with its ecological health.

“I’d say I am an extreme example of  how scientists use 
social media. More and more scientists are using it for 
public outreach; in fact, I have personally taught more 
than 500 scientists how to use Twitter. There is a diverse 
community, both in terms of  background and seniority, 
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who are now using Twitter and other social media for 
public outreach to larger audiences and to provide infor-
mation about their work. Twitter has, without a doubt, 
made me a better scientist.”

In a 2016 PLOS ONE paper titled “How Are Scientists 
Using Social Media in the Workplace?” Shiffman and 
his co-authors, Kimberley Collins and Jenny Rock of  
the Centre of  Science Communication, University of  
Otago, Dunedin, New Zealand, reported the findings of  
a survey that evaluated how a sample of  587 scientists 
used social media to communicate both internally and 
externally. The authors reported, “Our results demon-
strate that while social media usage has yet to be widely 
adopted, scientists in a variety of  disciplines use these 
platforms to exchange scientific knowledge, generally via 
either Twitter, Facebook, LinkedIn, or blogs.”

In a follow-up email exchange, Kimberly Collins, who 
recently completed a national campaign in her native New 
Zealand called "bird of  the year" that requires voting for 
“our favorite bird” notes, “My anecdotal impression is that 

scientists are using social media more than ever before and 
that they have branched out into using Instagram and You-
Tube a lot more since our study. My observation is that 
they predominantly use it to connect with other scientists 
and to expand their networking opportunities.”

She notes, “There are some scientists (such as David 
[Shiffman]) who do a great job of  using social media to 
communicate with the public. The key to their success is 
breaking through the "science bubble" and communicat-
ing with people who aren't already involved in science. 

“I think there is a risk that scientists can end up doing the 
equivalent of  yelling into a cave and listening to each other's 
echoes (which is only natural on a social media platform). If  
scientists want to use social media to effectively communi-
cate, they need to challenge themselves to think about who 
they are trying to reach, which social media channels those 
people are likely to use, what kind of  posts will reach them, 
and what kind of  messaging they will respond to.”

Collins notes that the bird of  the year campaign in 
New Zealand is one good example of  that. “Here in 
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New Zealand we have a biodiversity crisis with over 4,000 species in 
trouble. But national surveys show 73% of  people think our environ-
ment is in a good to adequate state. That's a massive knowledge deficit, 
so we use birds (which New Zealanders respond to and have a lot of  
pride in) to engage people with the wider issue and encourage them to 
take action. It's a (very) silly competition with a serious message.”

Addressing the still-limited use of  social media by scientists, Shiffman 
says, “I think that there is still a great deal of  skepticism or reluctance 
about the use of  social media among some scientists. That’s okay; I don’t 
think everyone has to use social media, and not everyone can do it in a 
way that is broadly useful and helpful. But for those who want to do it, and 
who are good at it, I’d like to see that become more valued professionally.” 

In a 2013 PLOS Biology paper, “An Introduction to Social Media for 
Scientists,” authors Holly M. Bik, of  University of  California, Davis, 
and Miriam C. Goldstein, of  University of  California, San Diego, al-
luded to the challenges some scientists face with grasping the rudiments 
of  social media: “Although a number of  guides exist online, many re-
searchers still feel overwhelmed and hesitant toward the virtual world, 
lacking sufficient information and guidance through formal scientific 
channels such as peer-reviewed journals.”

In addition, administrative challenges abound. Shiffman says, “We hear all 
the time how important it is for scientists to get out of  the ivory tower and 
talk to the public. Then we hear how someone tried to do that and their de-
partment leadership intervened, saying that kind of  activity doesn’t count 
for promotion or tenure—and will have to be on your own time.”

To be sure, social media is now being used for innumerable non-
science purposes, including overweighted use in entertainment, and for 
social and political commentary, among other subjects. Social media is 
an incredibly powerful tool that has truly revolutionized how people 
communicate with one another. A lot of  people use social media for 
trivial and other fun pursuits, and for these reasons a number of  scien-
tists are skeptical or reluctant to use social media as a tool for serious 
scientific endeavors and collaboration, according to Shiffman. 

Alluding to the large body on nonscientific content in social media, 
a 2018 Pew Research Center paper titled The Science People See on Social 
Media, notes that “Science-related Facebook pages draw millions of  
followers but feature more posts with ‘news you can use’ or ads than 
scientific discoveries.” The Pew study, seeking to better understand sci-
ence information that social media users access off  leading platforms, 
examined the posts on 30 of  the most heavily followed science-based 
pages on Facebook during a six-month period. 

The authors of  the Pew Research Center study, Paul Hitlin and Ken-
neth Olmstead, reported that 26 percent of  social media users reported 
that they followed a science-related page, while 33 percent reported 
that social media represented an important way for them to get science 
news, and 44 percent said that they often or sometimes saw science 
news on social media that they would not have seen anywhere else. 
Based on the posts on the 30 science-related pages followed over the 
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six-month period, advertisements and promotions accounted for 16 per-
cent, ‘news you can use’ for 21 percent, other categories for 34 percent, 
and new scientific discoveries only accounted for 29 percent.

Meanwhile, the 2018 Pew paper alluded to data from a Pew 2017 sur-
vey that reported that most social media users in the United States re-
ported seeing science-related posts, and one-third (33 percent) believed 
that this was an important way to get science news, while 26 percent of  
users reported that they followed a science-related page or account. 

Shiffman says, “People sometimes make broad sweeping statements that 
social media does not add value without knowing how the platforms work 
or how to use them. When used effectively, social media can help scien-
tists to unearth scientific papers, research methods, or locate professional 
colleagues with similar interests who they may not have found otherwise.”

Among the noted downsides of  social media information are hyped-
up claims, or oversimplified or inaccurate content. Shiffman says that 
while these are important issues, they are certainly not limited to social 
media, and actually misrepresentations are often more of  an issue in the 
mainstream media. In a number of  cases, misrepresentations or mis-
stated facts could be traced back to sources like inaccurate press releases 
or related announcements. Shiffman says that while there is often a 
need to summarize or simplify and clarify statements, this does not have 
to lead to inaccuracies or misrepresentations. Nonetheless, this is an 
important concern with social media, which is all the more alarming 
when considered against the relative ease with which posts, especially 
those with alluring or sensational information, could go viral and reach 
massive numbers of  readers in a short period of  time.

The plethora of  social media blogs, sites, and networks has eluded the 
application of  accurate metrics on usage. As interest and use of  social 
media tools increase, measurements have started to emerge to gauge 
the amount of  scientific content being accessed via social media. One 
notable advance in this area is the current adoption of  altmetrics, which 
reflects real-world utility of  published scientific information—repre-
senting a much broader and more comprehensive approach to research 
information than the more traditional impact factor, which is narrowly 
focused on citations in journal articles.

Turning to the future prospects of  social media, Shiffman says, “I 
don’t know if  every social media platform that exists now will still be 
around in the future—but platforms such as Facebook and Twitter will 
likely exist far into the future—and as more people of  my generation 
start to use these platforms they’ll take on even greater acceptance and 
prominence as tools for professional outreach.

“I don’t think we will be at the point where anyone is required to use 
these platforms but what I’d like to see is that the people who want to 
use them, and are good at doing so, get rewarded for all the time and 
benefits they can bring to their institutions and to their fields.”

Bernard Tulsi is a freelance writer based in Newark, Delaware. He may be 
contacted by email at btulsi@comcast.net or by phone at 302-266-6420.
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T he U.S. National Academies of  Sciences, Engineer-
ing, and Medicine and the U.S. Office of  Research 
Integrity have taken a special interest in recent 

years to examine potential training gaps among research-
ers and lab managers, and how mounting pressure to 
secure grants, publish papers, and earn promotions takes 
a toll on their outlook of  the workplace. 

In 2017, the journal Nature convened 16 meetings and 
workshops in universities across the U.S. and Europe to 
analyze the state of  lab health, workplace pressures, and 
how best to handle them. Through these meetings, scien-
tists shared both the positive and negative aspects of  their 
workplaces, and as a result, Nature released a survey to see 
whether the observations made during the meetings were 
truly representative of  laboratory staff  as a whole. Accord-
ing to the journal, it is the largest publicly reported analysis 
of  its kind and encompasses responses from 3,200 scientists.

The Nature survey showed some similarities to re-
sponses from Lab Manager’s annual Salary and Employee 
Satisfaction Survey, published in the September issue. 
Both surveys noted that, overall, laboratory employees’ 
morale is positive and loyalty to employers is high. How-
ever, responses also hinted at areas of  improvement. 

Disconnect between leaders, staff
The Nature survey found a disconnect between those 

in more junior positions and those in leadership roles. 
Specifically, one in five respondents in a junior role 
(which could include graduate students, postdoctoral 
fellows, or non-principal investigators) reported negative 
feedback about their labs, describing them as “stress-
ful,” “tense,” and “toxic.” In addition, survey respondents 

commonly said they wanted more principal investiga-
tors (PIs) to take training courses and suggested that 
PIs ask for feedback from their groups more often. On 
the flip side, out of  the 655 lab heads who responded to 
the survey, 90 percent said they were in tune with their 
research groups’ experiments and consistently reviewed 
their work. They were equally confident that they made 
themselves available to discuss their groups’ experi-
ments or career development, and they gave their staff  
the freedom to explore interesting findings that were not 
necessarily core to the labs’ activities. 

Charles Leiserson, professor of  computer science and 
engineering at MIT and co-lead instructor of  the Lead-
ership Skills for Engineering and Science Faculty work-
shop at the university, noted that the disconnect among 
leaders and junior staff  is a common occurrence in 
most workplaces, regardless of  the industry. Those who 
enter a managerial position enter a “bubble” of  sorts, 
and often employees relate differently to their manag-
ers. Employees may be reluctant to come forward with a 
complaint or issue, which can cause a manager to believe 
that day-to-day operations and morale are better than 
they actually are. “People in leadership have blind spots, 
especially if  you have higher goals that you’re pursu-
ing,” says Leiserson. To overcome those blind spots, he 
suggests establishing expectations with junior staff  early 
and making sure that transparency and an “open door 
policy” are priorities.

Leiserson co-authored a comment, published in 
Nature, with colleague Chuck McVinney, principal of  
McVinney & Company, an organizational development 
and executive consulting company, which discussed the 
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importance of  lifelong learning among science profes-
sors and lab managers to help drive innovation and effec-
tive collaboration. The two experts drew upon personal 
experiences within both industry and academia, and 
outlined some of  the key ways to ensure effective lead-
ership. However, according to them, many people in a 
senior role learn the basics of  leadership through a trial-
and-error process instead of  receiving formal training.

Little to no management training
According to the Nature survey results, two-thirds of  re-

searchers who head laboratories said they had no training 
in managing people or running a lab within the past year—
although the majority of  those respondents were open to 
training. More than 40 percent of  non-PIs also said their 
labs could do better science if  PIs received more training 
in mentoring and management. Among the least happy, 
more than 70 percent indicated that this was their main de-
sire. To help overcome this common issue, Leiserson and 
McVinney together host leadership training workshops for 

individuals new to management roles, as well as for those 
with years of  experience. In addition to the roles already 
mentioned, Leiserson is the associate director and chief  
operating officer of  the Computer Science and Artificial 
Intelligence Lab at MIT, the largest laboratory on the 
campus. His diverse set of  skills and experience provide 
him with a seasoned perspective on how to run research 
teams and other groups efficiently. Leiserson and McVin-
ney have been hosting their two-day workshop since 2002. 
It is offered at MIT as part of  the short program in the 
summer or can be made into a custom forum for outside 
groups. The duo has hosted this workshop for hundreds 
of  professors in Singapore, India, and other international 
locations, as well as at Purdue University, Berkeley, and 
Harvard. The workshop serves as a place to learn about 
everything, from emotions, viewpoints, values, sources of  
conflict, and motivators to diversity in the workplace. “We 
believe in values-based leadership. It’s a very good way of  
inspiring people to get things done as opposed to inward 
focus methods,” says Leiserson.
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Self-awareness and a deep appreciation of  values in the 
workplace are two of  the most important aspects of  good 
leadership, according to Leiserson. “If  you figure out what 
is important to you and what matters to you, and can use 
that to lead, that can be incredibly powerful in terms of  how 
you pick a path for your team that has everyone on board 
and minimizes unproductive conflict or lack of  motivation.” 
He and McVinney define leadership as “the skill of  inspir-
ing others to achieve shared goals.” To do this successfully, a 
leader must be in tune with their own strengths and weak-
nesses, as well as those of  their team. Therefore, Leiserson 
and McVinney utilize the Herrmann Brain Dominance 
Instrument—a tool to help measure and describe the think-
ing preferences of  individuals. According to Leiserson, the 
tool acts as a mirror, allowing individuals to reflect on the 
way they perceive situations and prefer to think. 

“Once you get insight into yourself, now you’re in a 
position to understand that there may be other people who 
think differently than you, and the reason you disagree or 
have conflict has nothing to do with what you think is the 
substance of  the matter. Rather, it’s because they see things 
in a different way,” said Leiserson

Dealing with conflict
A primary talking point within the workshop is 

mental diversity. Topics of  diversity that people usu-
ally talk about are gender, age, or race, as those are 
the first three things we tend to notice about people. 
But managers can actually be selective or prejudicial 
toward the way their staff  members think, tackle 
challenges, etc. Everyone has a different way of  solv-
ing problems or handling tasks. “Our position is that 
all these different ways of  thinking and evaluating 
information are equally valid and all have strengths 
and blind spots,” says Leiserson. But diverse mindsets 
can result in conflict among team members.

One way to work through conflict within the 
workplace is to host an off-site retreat designed for 
team members to air any concerns. Understanding 
that time and responsibilities often prevent employ-
ees from wanting to step away from their work for 
too long, Leiserson suggests that even a half-day or 
one-day event will be worth it so that the team has a 
chance to communicate about larger goals and how 
everyone can be more effective as a group. But in 
order for a retreat like this to be successful, it takes 
experience in facilitation by the manager to ensure 
the meetings are productive and don’t get derailed. 
Managers can address employees’ concerns through a 
“how to” exercise, developed by McVinney. Em-
ployees are instructed to share their complaints, but 
instead of  wording them in a negative way, they can 
express them using the phrase “how to.” For example, 
if  an individual’s complaint is that the IT team isn’t 
responsive, change the language to “how to ensure IT 
can be more responsive”—this will allow for a more 
positive and productive discussion.

Motivation
Another commonly difficult aspect of  managing is 

determining how to best reward and motivate people. 
The Progress Principle, written by Teresa Amabile, the 
Edsel Bryant Ford Professor of  Business Administra-
tion and director of  research at Harvard Business 
School, focuses on strategies to promote motivation in 
the workplace. Amabile states that people are well-
motivated when they feel that, on a regular basis, they 
are making progress on meaningful work. Therefore, 
as a reward, managers should try to give an employee 
the choice of  what project or type of  work they would 
like to take part in. For example, a manager can outline 
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some of  the top challenges or objectives that the 
lab is trying to solve, and ask for the employee’s 
input on how to address those priorities and 
what role they would like to play in doing so. 
This is a way to make the employee’s work feel 
even more meaningful and personal to them.

“That is far better than any kind of  gold 
stars, monetary compensation, or other form of  
praise,” says Leiserson. He notes that monetary 
or other types of  recognition are still benefi-
cial, but enabling individuals to make progress 
on meaningful work will show more success. 

Maintaining the right mindset
Interestingly, Leiserson notes that success—

when measured by published studies or moving 
up the ladder within an organization—can ac-
tually be detrimental to a manger’s leadership. 
“The leading cause of  ‘deafness’ among manag-
ers is success,” he says. “You always have to be 
willing to be a student again.” The leadership 
workshop provides an opportunity for learn-
ing again, and enables lab managers to learn 
problem-solving techniques so their teams can 
spend their time productively.

“If  you can learn some of  these skills, you 
can be much more effective with your team and 
spread a lot of  happiness,” said Leiserson

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

Charles Leiserson and Chuck McVinney, leaders of  
MIT’s Leadership Skills for Engineering and Science 
Faculty workshop.
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T he massive expansion in the volume of  data gener-
ated by modern high-throughput techniques such 
as next-generation sequencing, quantitative poly-

merase chain reaction, mass spectrometry, and synthetic 
biology has opened up a wealth of  opportunities for 
pharmaceutical and biotech R&D. Yet, alongside the 
enormous possibilities enabled by the “big data” revolu-
tion is an important challenge for laboratories: how to 
manage and maximize these complex data sets.

To enable fast and effective decision making—critical 
for translating fundamental data into tangible outcomes—
the vast quantities of  information produced by today’s 
R&D workflows must not only be organized in a meaning-
ful way, but also be easily accessible, searchable, and shar-
able as well. Moreover, given the predicted future pace 
of  change, it is vital that informatics platforms can evolve 
with changing workflows and new types of  data.

For many pharmaceutical companies, cloud-based 
informatics platforms are the most effective solution 
to this challenge. These flexible and scalable platforms 
can overcome data management challenges by integrat-
ing R&D streams and organizing the vast quantities of  
information they generate in a central hub. Platform-as-
a-service (PaaS) solutions are an extensible approach to 
cloud-based data management and offer a cost-effective 
route to achieving end-to-end R&D pipeline visibility.

The growing complexity of pharmaceutical R&D data
Advances in analytical techniques over the past two de-

cades have pushed the limits of  what’s possible in pharma-
ceutical R&D. Thanks to groundbreaking science, increased 
automation, and powerful informatics, multidimensional 

data can now be rapidly generated on a remarkable scale. 
What’s more, this pace of  change is actually accelerating.

For pharmaceutical and biotech companies to fully realize 
the benefits of  these new technologies, it is essential that 
the data management tools they use are sufficiently flexible 
and scalable to evolve with the changing R&D landscape. 
For businesses to make the best possible decisions based on 
all the available insight, these platforms must bring together 
workflows and offer comprehensive visibility over R&D 
streams. Furthermore, as the industry embraces more collab-
orative working practices, there is a growing need for digital 
ecosystems to facilitate seamless and secure data sharing.

Despite this need, the current reality is that many 
laboratories employ fragmented data management plat-
forms that do not easily accommodate expanding R&D 
pipelines. In recent years, large numbers of  laborato-
ries have transitioned from paper-based approaches to 
laboratory information management systems (LIMS) 
and electronic laboratory notebooks (ELNs). However, 
paperless systems on their own are unable to address the 
challenges associated with large-scale multidimensional 
data. Whether it’s due to rapid business growth or a frag-
mented approach to IT procurement, if  these systems 
are implemented as point solutions or assigned to spe-
cific workflows in an unconnected manner, the potential 
benefits of  digitization can be lost. A joined-up digital 
ecosystem is essential to drive operational efficiency, 
enhance innovation, and improve research quality.

Bringing R&D streams under one umbrella
Modern drug discovery is putting additional demands on 

pharmaceutical R&D. With laboratories under continued 
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pressure to increase innovation and reduce rates of  attrition while op-
erating under tight research budgets, streamlined processes and joined-
up thinking have never been so important. Moreover, with regulatory 
authorities increasingly putting the integrity of  pharmaceutical data 
under the microscope, organizations of  all sizes—from small biotechs 
to multinational giants—need data management platforms that offer a 
complete, open, and secure platform for their R&D workflows.

Cloud-based platforms bring R&D data under a single umbrella, 
offering a flexible and cost-effective solution to the challenge of  
managing an expanding information pipeline. While few R&D 
workflows are the same, most typically handle a combination of  
structured, unstructured, and reference data. Historically, one of  
the biggest challenges associated with managing this mix has been 
integrating these disparate data types into a single system. Cloud-
based platforms break down pre-existing data silos to provide a single 
connected digital ecosystem. By associating previously difficult-
to-search unstructured data with structured data such as analytical 
measurements and run sequences, all this information can now be 
easily searched, accessed, and mined for reporting and trending. Fur-
thermore, because this data can be cross-referenced with informa-
tion from other sources, cloud-based platforms offer comprehensive 
workflow visibility for smarter, faster decision making.

In today’s drug discovery landscape, more-
collaborative working practices are becoming 
the new normal—whether that’s in the form of  
the expanding number of  interorganizational 
partnerships or the growing appreciation of  
the benefits an integrated approach to R&D 
can bring. Seamless sharing of  knowledge 
between colleagues is fundamental for success-
ful teamwork, and this is especially important 
when that insight is in the form of  large data 
sets. Cloud-based PaaS solutions make data re-
trieval and distribution straightforward by giv-
ing authorized users access to the information 
they need in real time. With supporting access 
from mobile devices such as smartphones and 
tablets, decisions can be made at any time and 
from any location. This strong framework for 
collaboration means partners can accelerate 
project timelines and unlock the potential from 
their research much more quickly.

With the trend toward increasingly mul-
tidimensional data on an ever-growing scale 
showing no signs of  slowing, the data man-
agement solutions used for R&D workflows 
must be both flexible and scalable to meet the 
needs of  tomorrow. Cloud-based PaaS sys-
tems are based on a robust framework that’s 
designed to support and evolve with changing 
technologies and regulatory requirements.

It’s this extensible nature that makes cloud-
based informatics platforms a more cost-
effective solution than traditional on-site sys-
tems, especially when it comes to maintaining 
optimal performance. Because upgrades are 
managed by the cloud service provider, fewer 
internal resources must be spent ensuring sys-
tems are kept up to date. This is particularly 
useful when it comes to data integrity and 
security—factors that are frequently cited as 
top priorities for R&D laboratories.

In general, on-site systems for minimizing 
security risks rely on custom-built solu-
tions that have been developed and installed 
in-house. While these are an important 
investment, they require substantial time and 
resource investment to implement. Further-
more, when regulatory guidelines change, 
such as those relating to data integrity best 
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practices, manually reviewing every 
aspect of  existing data workflows for 
compliance and bringing systems up 
to date can consume vast amounts of  
time and budget. Cloud-based platforms 
offer built-in security features, includ-
ing firewalls, backup, encrypted VPN 
access, and disaster recovery solutions. 
And because updates and maintenance 
are managed by the service provider, the 
burden on internal departments is essen-
tially eliminated—allowing businesses to 
invest resources into fundamental R&D.

Transition to scalable flexibility
Regardless of  organizational size, 

implementing new IT infrastructure is 
never a trivial undertaking. Transferring 
large volumes of  multidimensional data 
stored in LIMS and ELNs can be a com-
plex affair, especially when workflow-crit-
ical information must remain accessible at 
all times. It’s therefore essential that any 
transition to a new platform comes with 
minimal disruption and does not compro-
mise the integrity of  laboratory data.

Cloud-based PaaS systems designed 
around modular frameworks make 
upgrading to the latest data management 
tools straightforward. Part of  this stream-
lined approach is due to the way these 
modular solutions can be customized to 
meet an organization’s specific require-
ments. For laboratories looking to imple-
ment a full-scale overhaul of  their data 
management systems, for example, data 
can be carried over from existing plat-
forms in its entirety. On the other hand, if  
partial expansion is required, additional 
systems can be incorporated into their 
established framework without the need 
to replace fundamental infrastructure.

This level of  flexibility extends even 
to the data management tools and 
functionality these platforms offer. Some 
PaaS providers offer a host of  workflow-
specific applications that allow organiza-
tions to extend their platforms as their 

R&D pipelines grow. And because these pre-configured modular applications 
are built around the latest industry best-practice and regulatory guidance and 
function on top of  existing LIMS, ELNs, and other scientific data manage-
ment tools, they are ready to support laboratories from day one.

Conclusion
Rapid advances in analytical capabilities are opening new opportunities 

for pharmaceutical R&D. Multidimensional data can now be produced on a 
scale and at a speed that few would have imagined a decade ago. However, to 
remain at the forefront of  innovation, laboratories require extensible infor-
matics platforms that can keep pace with the volume and complexity of  this 
data. Many forward-looking organizations are turning to cloud-based data 
management systems to better integrate their research pipelines and pro-
vide a comprehensive overview of  their processes for monitoring, trending, 
and sharing purposes. These modern digital ecosystems are overcoming the 
challenges associated with fragmented data management systems, enabling 
effective management of  the high-throughput workflows of  today—as well 
as those that are just around the corner.

Alec Westley, senior leader, Technical Sales, Thermo Fisher Scientific. For more 
information, visit digitalscienceinfo@thermofisher.com.
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T 
he need to sterilize lab equipment and utensils is growing. 
Although most common in healthcare, animal research, 
and medical treatment facilities, needs are increasing 

in a variety of  lab settings. Frequently used and potentially 
hazardous sterilizing agents include formaldehyde, glutaral-
dehyde, and ethylene oxide. All have been in use for decades. 
More than 40 years ago, in 1977, the National Institute for 
Occupational Safety and Health (NIOSH) estimated 75,000 
workers nationwide were potentially exposed, with more than 
10,000 sterilizers in use.1 Ethylene oxide and formaldehyde are 
both classified as human carcinogens. Further, ethylene oxide 
is very explosive. The Safety Guys have written about both 
of  these previously. Therefore, this article will focus more on 
glutaraldehyde as its use gains in need and acceptance. 

Glutaraldehyde is used for sterilization in many medi-
cal, dental, and veterinary surgical facilities because it is 
efficient and performs at cool or room temperatures com-
pared with autoclaving or steam sterilization. Glutaralde-
hyde-based chemical agents are used to disinfect medical 
equipment that cannot be subjected to extreme heat. Ex-
amples include lensed devices used in surgery, endoscopy, 
and respiratory therapy. Trade names of  glutaraldehyde-
based products include, but are not limited to, Cidex, 
Sonacide, Sporicidin, Hospex, and Omnicide.

The average surgical or research facility most likely uses 
the small-countertop, self-contained sterilizing cabinets or 
tubs. All glutaraldehyde use should entail careful installa-
tion, rigorous maintenance, and employee protections.

Let’s begin with some definitions.2 Here are the definitions 
of  the different terms used when discussing sterilization:

Sterilant: Physical or chemical agent(s) or process that 
completely eliminates or destroys all forms of  life, par-
ticularly microorganisms.

Disinfectant: An agent that destroys pathogens by physi-
cal or chemical means. (Disinfection processes do not 
ensure the same margin of  safety associated with 
sterilization processes and can vary in their extent of  
microorganism elimination.) 

High-Level Disinfection: A process utilizing a sterilant 
under less than sterilizing conditions. The process kills 
all forms of  microbial life except for large numbers of  
bacterial spores.

Typical disinfection activities can range from simple 
room-temperature soaking to fully automated process-
ing of  lensed instruments, such as endoscopes. Potential 
exposures are discussed below.

Hazard recognition – Notable properties
Glutaraldehyde, at room temperature, is a pungent, 

colorless, oily liquid. It is a strong irritant, and the most 
serious adverse health effect is occupational asthma. 
Usually used as an aqueous solution, if  left uncontrolled, 
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exposure to the vapors is possible. Health effects may be imme-
diate or delayed, with latent periods of  a few weeks to several 
years reported.

Although the Occupational Safety and Health Administration 
(OSHA) does not have an occupational permissible exposure limit, 
NIOSH has established a recommended exposure limit of  only 
0.2 ppm for a regular eight-hour work shift. And the American 
Conference of  Governmental Industrial Hygienists currently 
recommends a threshold limit value of  0.05 ppm as a ceiling (the 
highest allowed exposure at any time during the work shift).

Exposures to glutaraldehyde as a high-level disinfectant occur 
primarily during the following activities:
• Activating and pouring glutaraldehyde solution into or out 

of  a cleaning container system (e.g., soaking basin in manual 
disinfecting operations and reservoir in automated processors).
 Opening the cleaning container system to immerse instru-

ments to be disinfected
 Agitating glutaraldehyde solution
 Handling of  soaked instruments
 Removing instruments from the container system
 Rinsing the channels of  instruments containing residual 

glutaraldehyde solution
 Flushing out instrument parts with a syringe

 Drying instrument interiors with  
compressed air

 Disposing of  “spent” glutaraldehyde 
solutions to the sanitary sewer

• Performing maintenance procedures, such as 
filter or hose changes on automated proces-
sors that have not been prerinsed with water.2

Hazard evaluation – Are exposures present?
Occupational use of  glutaraldehyde should 

involve performing initial monitoring in each 
area where it is used to accurately determine 
the airborne concentrations to which employ-
ees might be exposed. The most appropriate 
method is to conduct initial personal exposure 
monitoring on representative employees directly 
involved in handling and using glutaraldehyde.

Before conducting initial monitoring, it is 
good practice to check the room or area for 
proper ventilation and exhaust. For general 
ventilation, make sure the room is on dedi-
cated single-pass air without recirculation. 
Ensure the area is balanced slightly negative to 
adjacent spaces. Check that the supply flow is 
adequate and volumes are as designed.

Also examine the disinfection/sterilizer 
equipment thoroughly. Is the sterilizer exhaust-
ed properly according to the manufacturer’s 
recommendations? Is the exhaust working? 
How are glutaraldehyde solutions handled? Are 
associated containers, hoses, and transfer ves-
sels inspected and leak-checked regularly?

After the equipment is checked and the facil-
ity ventilation is verified, ensure all employees 
using the system have proper training. Observe 
the technician’s performance of  a complete 
disinfection/sterilization cycle. Pay special at-
tention when equipment is unloaded. How are 
the sterilized materials handled? It is best to get 
all these things in order before spending money 
on expensive monitoring.

Hazard control – Preventing overexposure
First, we must use good engineering controls 

and comprehensive training and work practices 
to prevent potential exposures. Measure supply 
and exhaust flows and conduct a ventilation 
test and balance. Ensure equipment is properly 
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installed and exhausted and that there 
are no leaks. Check for leaks from the 
sterilizing equipment and supply lines 
(if  so equipped). 

One task that we have observed that 
presents a good chance for uncon-
trolled release and exposures is during 
the drying of  sterilized materials. 
With sampling, we have found sig-
nificant vapor levels can remain after 
removal from the sterilizer. We would 
recommend transferring materials to a 
hood or other exhausted enclosure for 
a short period to allow vapor control 
during further handling.

 
Summing up

Additional assistance is available 
from the EPA,3 NIOSH, and OSHA 
websites. The key to working with 
hazardous materials is first, recognize 
the hazards, second, follow up with 
evaluation of  the potential exposures, 
and finally, design and implement 
proper controls. Where glutaraldehyde 
is used, we must ensure proper and 
sufficient facility supply and exhaust, 
safe material handling, and routine 
safety check procedures. Finally, 
conduct periodic monitoring of  air 
concentrations for personnel and the 
engineering systems.

Vince McLeod is an American Board of  
Industrial Hygiene-certified industrial 
hygienist and the senior industrial hygien-
ist with Ascend Environmental + Health 
Hygiene LLC in Winter Garden, Florida. 
He has more than 35 years’  experience in 
industrial hygiene and environmental en-
gineering services, including 28 years with 
the University of  Florida’s Environmental 
Health & Safety Division. His consulting 
experience includes comprehensive indus-
trial hygiene assessments of  major power-
generation, manufacturing, production, and 
distribution facilities. Vince can be reached 
at vmcleodcih@gmail.com.
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W hen Watson and Crick elucidated the struc-
ture of  DNA in 1953, their Nobel Prize-
winning research raised immediate issues for 

the nascent field of  genomics: how to analyze, character-
ize, and sequence genes. Improvements on crude, early 
sequencing protocols proceeded slowly until Frederick 
Sanger broke the logjam with a “chain termination,” or 
dideoxy sequencing method, which became known as 
Sanger sequencing. Sanger expressed hope in his 1980 
Nobel Prize autobiography that his technique would 
“contribute ... to our understanding of  living matter.” 
For those desiring a more in-depth explanation of  the 
technical details, James Heather and Benjamin Chain’s 
2016 review of  the history of  gene sequencing is required 
reading. Similarly, a review in the journal Viruses provides 
a comprehensive list of  significant improvements up to 
the age of  next-generation sequencing (NGS). 
Sanger sequencing improved over the years, in large part 

due to automation, and was the basis for sequencing the first 
human genome in 2000. In less than two decades, however, 
NGS has overtaken Sanger sequencing due to its high 
throughput, parallel operation, and much lower cost per base.
Yet Sanger sequencing is not going away, not by a long shot. 

Sanger and NGS are developing, evolving, and finding their 
rightful places within genomics and with respect to each oth-
er. Hence the preference for NGS in situations where many 
genes must be sequenced simultaneously, in discovery mode 
for novel gene variants, for low-abundance samples, and for 
microbial genomes (particularly for pathogen subtyping). 
Sanger remains useful for sequencing single genes or 

amplicon targets of  up to 100 base pairs in length, for 

projects involving 96 or fewer samples, for microbial 
identification and gene fragment analysis, and for analyz-
ing short tandem repeats. Moreover, Sanger is considered 
the “gold standard” sequencing method for validating 
the sequence of  specific genes, including those already 
sequenced through NGS.

WORKING TOGETHER
“Next-generation sequencing and Sanger sequencing go 

hand in hand and are not mutually exclusive,” says Tam-
my Joska, PhD, senior scientist at GENEWIZ (South 
Plainfield, NJ). “Experimental applications involving 
NGS frequently rely on Sanger sequencing, but Sanger 
sequencing applications do not rely on NGS.”  
Sanger, Joska explains, is ideal for sequencing homoge-

neous samples that include one template, one gene, or 
one region, whereas NGS provides a large multiple of  
such reads and is capable of  sequencing heterogeneous 
samples. NGS is great for diverse gene populations, in a 
tumor, or in a PCR product containing many variants of  
a gene at one location, for example. NGS will support the 
identification and quantitation of  each variant from within 
a given sample, whereas Sanger provides qualitative results 
only. The gene of  interest or expected sequence either is 
or is not there. NGS supports broad applications such as 
whole genome sequencing, whole exome sequencing, and 
whole transcriptome sequencing or RNA sequencing, etc.  
Additionally, sequencing large contiguous genomic 

fragments directly is often not possible with sequence 
length-limited NGS (illumina short-read technology) 
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but relatively simple using Sanger methods. Advance-
ments in NGS long-read technology, such as with the 
PacBio Sequel, are now enabling NGS approaches to 
begin to cover larger contiguous fragments; however, 
Sanger can still be a more cost-effective choice when it 
comes to small-scale questions.
Biologists also call on Sanger sequencing to solve 

problems left unanswered by short-read NGS technolo-
gies. Some genes, for example, contain extended regions 
of  repeat units, many of  which are implicated in hu-
man disease. Short-read NGS, which assembles larger 
sequences from shorter fragments of  up to about 250 
base pairs, can miss the significance or even the exis-
tence of  such repeat regions. Another problem is regions 
with high GC content, which short-read NGS may read 
poorly. “When the number of  reads you get from a spe-
cific location is low, you can validate your result through 
Sanger sequencing,” Joska tells Lab Manager.
One of  the great draws of  NGS has been its Moore’s Law-

type improvement, to the point of  predicting the eventual 
availability of  genomes (or at least exomes) at a cost of  just 
a few hundred dollars. Sanger sequencing has improved 
tremendously as well, although at nowhere near that pace.
“Sanger chemistries have changed over time to provide 

longer and more robust reads,” Joska says. “Automation 
has also shortened analysis time and the delivery of  
sequencing results to customers, and quality is definitely 
improving. Our development team is constantly working 
to develop methods for difficult templates.” 
Joska believes that while NGS improvements will con-

tinue at least for a while at an exponential pace, advances 
in Sanger sequencing will be less headline-worthy.
Chemistries will continue to improve, as will—thanks 

to automation and bioinformatics—throughput and par-
allelism, according to Joska. “And we’re having greater 
success with difficult sequences, things that were not 
sequenceable just a few years ago. We’re getting better at 
genes with high GC content and are constantly increas-
ing the size limit of  what is achievable with Sanger. 
Where a typical Sanger sequencing plasmid template is 
up to 10 kilobases in size, we’ve had success sequencing 
from 40 kilobase constructs.”

TOWARD A “SUPER SANGER”
“Sanger sequencing provides longer read lengths than short-

read NGS, so it is often the method of  choice when you have 
just a few samples,” says Jonas Korlach, PhD, chief  scientific 

officer at Pacific Biosciences (Menlo Park, CA). Throughput 
is quite high with NGS, so using it for a single gene or for just 
a few samples isn’t cost-effective. Sanger sequencing is also 
preferred for sequences spanning 600 to 700 bases. “Short 
NGS reads cover only 150 bases or so. Stitching together 
multiple short sequences becomes cumbersome.”
Gene product and services companies turn to Sanger 

sequencing to validate the sequences of  commercial 
microbiological constructs including plasmids, vectors, 
cloned genes, or artificial DNA to ensure that the prod-
uct contains the desired sequence.
Pacific Biosciences has made its reputation on a se-

quencing platform, Sequel, based on proprietary single-
molecule real-time (SMRT) sequencing. SMRT is based 
on the importance of  long-read sequencing data, a 
feature lacking with NGS and addressed to some degree 
by Sanger sequencing. SMRT allows direct sequencing 
through uniform coverage of  very long reads—typically 
15,000, sometimes as many as 100,000, base pairs.
Reads significantly longer than Sanger reads allow the 

assembly of  high-quality de novo genomes, cataloging 
of  full-length isoforms, unambiguous sequence align-
ment, characterization of  fully phased alleles, full reads 
of  repetitive and complex elements, and resolution 
of  structural variants. Pacific Biosciences claims the 
“longest average read lengths” at the “highest consensus 
accuracy,” and SMRT is suitable for direct epigenetic 
characterization and single-molecule resolution. To 
further blur the distinction between Sanger and NGS 
capabilities, SMRT works on multiple samples. 
A 2018 paper by researchers at the University of  

Guelph (Guelph, Ontario, Canada) testing the Sequel 
platform on 658-base-pair amplicons of  the mito-
chondrial cytochrome c oxidase I gene concluded that, 
“SMRT and Sanger sequences were very similar, but 
SMRT sequencing provided more complete cover-
age, especially for amplicons with homopolymer tracts. 
Because it can characterize amplicon pools from 10,000 
DNA extracts in a single run, the Sequel can greatly 
reduce sequencing costs in comparison to first (Sanger) 
and second-generation platforms (Illumina, Ion).”
The Guelph group found that Sequel was more accu-

rate than Sanger sequencing and less costly by a factor 
of  40, which “makes a strong financial argument for 
adopting this technology,” according to Korlach.
“If  you have just a few samples, then our system 

doesn’t make sense,” he adds, “just as with NGS. But 
the throughput advantages for larger sample sets mean 
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higher throughput, which translates directly to time and cost savings.” 
One Pacific Biosciences customer estimated the cost of  sequencing 
200,000 samples via the Sanger method at $1.2 million, compared with 
$30,000 with Sequel.
“It’s been a given that reduction in cost of  short-read NGS always 

came at the expense of  quality, of  not having complete genome analy-
sis, of  missing structural variations,” Korlach says. Despite being less 
expensive than Sanger sequencing, NGS still has not reached a level 
of  quality and reliability sufficient to support personalized medicine. 
“SMRT has the potential to replicate Moore’s Law-type improvements 
in accuracy and quality, to be a driver for precision medicine, because 
you can’t have precision medicine supported by imprecise methods.”

QUESTIONING THE GOLD STANDARD
The primary advantage of  NGS at its introduction was its ability to 

sequence millions of  DNA sequences at once, compared with just 384 
sequences for Sanger sequencing. Yet current best practices call for 
confirming critical NGS findings with the Sanger method. Investigators 
are beginning to question whether this makes sense.
In a 2016 study, Leslie Biesecker, MD, and co-workers at the National 

Human Genome Research Institute noted that no hard evidence sup-
ports the alleged superior accuracy of  the Sanger method. According 
to their report, NGS may be even more accurate than Sanger sequenc-
ing in some situations, which, if  true, holds important implications for 
clinical DNA analysis. 
Biesecker compared the two methods systematically, using patient 

DNA samples from ClinSeq®, a DNA sequencing project targeting 
mostly healthy individuals. Researchers focused on 19 genes commonly 
analyzed through genetic testing and found that within five samples, 
Sanger offered no independent advantage, according to Biesecker, 
“because no discrepancies between the two techniques were identi-
fied.” Biesecker then subjected a larger sample to dual testing and found 
that of  the 5,660 variants identified by NGS, Sanger sequencing could 
not confirm 19. Reanalysis of  these samples reduced the unconfirmed 
sequences to just two, a confirmation rate of  99.965 percent. 
Biesecker concluded that Sanger sequencing confirmation was unnec-

essary, since it possibly introduced more errors than it corrected. Under 
standard testing protocols, 17 of  19 results would have been errone-
ously discarded.
At the time, Biesecker said, “We didn't expect to find this at all. We 

expected that the Sanger sequencing would correct NGS, which was 
wrong. Instead, this means that when a clinical lab uses Sanger sequenc-
ing to validate results, it is more likely to discard results that were in 
fact true from the NGS than it is to find NGS errors.”

Angelo DePalma is a freelance writer living in Newton, New Jersey. You can 
reach him at angelo@angelodepalma.com.
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Q: Can you explain your role 
at Stevens and the type of work 
conducted at the Attygalle Lab-
Center for Mass Spectrometry?

A: I do both teaching and research, and 
we have a group of  graduate students 
working toward PhDs and Masters 
Degrees. We also have an undergradu-
ate program with a strong emphasis on 
instrumental analysis. Because we are 
academics, we have the freedom to take 
on any challenges we like. Very often, 
we switch to new directions, and that 
flexibility allows us to address problems 
differently than teams in industry, who 
traditionally have to stay more focused 
on one area of  research.

Q: What sort of education or 
training for mass spectrometry is 
offered at Stevens?

A: We have regular courses in chem-
istry and chemical biology for our 
undergraduates, and then we have the 
similar courses for graduates, PhDs, and 
Masters. Our laboratory produces about 
one or two PhDs per year. Recently, we 

have started a new program with a focus 
on quantitative techniques in biology, 
which is becoming very popular.  We 
plan to start a new Master’s program 
focused on analytical chemistry.   

Q: Can you elaborate on the 
variety of spectrometers you 
have at the lab, and how they 
help to progress the research 
being done?

A: In addition to mass spectrometers, the 
instrument analysis laboratory provides 
hands-on analytical experimentation for 
students to get acquainted with both quali-
tative and quantitative data acquisition. The 
techniques range from simple light ab-
sorption UV-visible spectrophotometers to 

atomic absorption, infrared, and fluorom-
etry.  Many gas and liquid chromatographic 
techniques, including UPLCs and NMR 
spectrometry, are also available. All these 
techniques are used to get additional sup-
port to mass spectrometric explorations.

Q: What are some of the top 
challenges you or your students 
face when analyzing and inter-
preting mass spectrometry data?

A: We want to stay at the frontier 
level, and mass spectrometry is a very 
dynamic field. Everything that we said 
maybe two or three years ago—we’ve 
now had to change our opinions. But 
that’s how science works—it keeps on 
improving and self-correcting. At the 
moment, there are strong challenges in 
correctly identifying compounds using 
mass spectrometry. We had a lot of  
confidence that this was the right tool, 
but now there are some doubts—for 
good reasons. The same compound can 
generate entirely different mass spectra 
under different instrumental conditions. 
This makes compound identification by 
artificial intelligence and library search 

ask the expert

Dr. Athula B. Attygalle

Athula B. Attygalle is a faculty member in the Department of Chemistry and Chemical Biology 
at Stevens Institute of Technology in Hoboken, New Jersey. Before joining Stevens, he served 
as the director of the mass spectrometry facility of Cornell University from 1988 to 2001. Dr. 
Attygalle is internationally recognized as a researcher and an educator for mass spectrometry 
and chemical ecology. Under Dr. Attygale’s leadership, the mass spectrometry laboratory 
at Stevens Institute of Technology has become one of the leading centers for gas phase ion 
fragmentation studies.  He has also published more than 200 peer-reviewed research articles.

The Center for Mass Spectrometry at Stevens Institute of Technology is equipped with five mass 
analyzers incorporating time-of-flight and quadrupolar techniques, and a variety of inlets such as 
electrospray, MALDI, ApCI, EI, CI, and HePI. The instruments are amenable to a wide variety of 
organic compounds, including proteins, peptides, amino acids, alkaloids, steroids, flavonoids, 
saccharides, lipids, nucleic acids, polymers, petroleum products, and organometallics.
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INTERPRETING MASS SPECTROMETRY 
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“We want to stay at the 
frontier level, and mass 
spectrometry is a very 
dynamic field.”
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methods very difficult.  We’re trying to address these 
problems—so that’s where we are. 

Another one of  the greatest challenges we have is that mass 
spectrometry cannot separate ions of  the same exact mass. 
However, there are many molecules—under different mass 
spectrometry conditions—that can sometimes give two 
or more entirely different mass spectra. If  you give such 
problems to undergraduates, for example, and say identify 
them, they’ll respond that they’re two different compounds 
because under normal text book fragmentation rules, they 
appear to be entirely different. But actually, they came from 
the same compound. In reality, many compounds exist in 
many different forms—like Dr. Jeckel and Mr. Hyde—de-
pending on how you put the compound in the instrument, 
what solvent it is, and many other instrumental conditions 
can result in different spectra. Traditionally, many organiza-
tions that are doing work to establish recommendations for 
correctly identifying compounds set up certain parameters 
and rules for the rest of  the world to follow. But sometimes, 
after six months or so of  following these rules, they get 
wrong answers. Sometimes summer spectra are different 
from winter time spectra. This is a strong challenge mainly 
because many compounds can form different structures 
(protomers, deprotomers) and they fragment differently. 
They cannot be separated by classical mass spectrometers.

Q: What sort of tools or resources can help 
overcome these challenges?

A: There’s a new hyphenated technique, called ion 
mobility, which sometimes allows us to separate those 
different forms of  the same compound and then ex-
plain why the spectra are different. We have published 
a couple of  new papers, some appeared as front cover 
features in journals, on this area. There are several 
groups concentrating on this, but not too many yet 
because it’s a new and difficult area. 

Q: What sort of innovation, changes, or 
trends have you observed in recent years? 
How have these changes affected your lab?

A: We are able to get more and more information from 
samples, but that means there’s a lot of  data crunching and 
additional work that needs to be done in computer chem-
istry. We still desire many more serious improvements. We 
will need good computer models so we can at least predict 

or get data that can agree with our experimental data. Right now, the 
agreement between experimental data and computer data is not yet 
perfect. It is improving, but still has a long way to go.

Q: How do you see mass spectrometry evolving in 
the next five to 10 years?

A: I think there will be new instrumentation that gives us more struc-
tural information, for example by ion isolation, and maybe try to get 
more information such as infrared spectra and newer ionization meth-
ods. We are very good at mass determination and analysis, but there 
needs to be more new efforts in getting more sensitive ion detection. 
We have developed one technique on our own, which we call helium 
plasma ionization mass spectrometry, or HePI, similar to DART-
MS, which is very popular. I think there will be more ion generation 
techniques to come, but we still have to improve the percentage of  
ion generation from a neutral sample. At the moment, most of  our 
samples are simply wasted at the ion source. No technique can ionize 
even one percent of  your sample. So that’s another great challenge.  

Lauren (Scrudato) Everett, associate editor for Lab Manager, can be 
reached at leverett@labmanager.com or  973-721-4070.
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by Mike May, PhD

Holding a diffraction grating in sunlight, I 
recently explained to a group of  children 
how it created the rainbow on the sidewalk. 

That demonstration goes back to 1666, when Sir Isaac 
Newton first showed this phenomenon and coined the 
word spectrum. To do that, he built a spectroscope, 
which launched the field of  spectroscopy. Scientists 
still use this technology for many applications, such as 
toxicity monitoring.

Although we are more than 350 years beyond Newton’s 
first experiments with optical spectroscopy, it remains a 
powerful tool, especially in monitoring environmental 
toxicity. “Optical spectroscopy provides the potential 
for a rapid, cost-effective screening method for toxicity 
in contaminated waters,” says David Podgorski, assistant 
professor of  chemistry at the University of  New 
Orleans in Louisiana. “The method is high throughput 
and portable, and the results are readily reproducible in 
different laboratories.”

With different types of  spectroscopy and methods of  
using it, many kinds of  environmental toxicity can be 
studied. Here are a few examples.

Into the wild

Podgorski and his colleagues are trying to design 
optical probes that can pick up the wavelengths 
associated with potentially toxic organic pollutants. 
This could be implemented in a field-ready device. 
“This development will hopefully provide us with 
the opportunity to screen for toxicity in real time,” 
Podgorski notes.

For this research, Podgorski’s team uses a kind of  
fluorescence spectroscopy called excitation-emission 
matrix spectroscopy. The organic compounds in many 
toxic substances, such as petroleum, strongly emit light. 
“We have a general understanding of  the molecular-
level composition and structure of  compounds with 
excitation and emission maxima in different regions, 
even for those in a complex mixture of  organic 
compounds,” Podgorski explains. “With the help of  
statistical methods, such as parallel factor [PARAFAC] 
analysis, we can figure out which components of  the 
organic mixture correlate with toxicity.”

In a 2018 issue of  Environmental Science & 
Technology, Podgorski and his colleagues applied 
optical spectroscopy and PARAFAC to samples of  
groundwater. The scientists were looking for dissolved 
organic matter from oil spills. They concluded that 
this methodology can be used “in assessing the spatial 
and temporal natural attenuation and toxicity of  the 
[dissolved organic matter] in petroleum-impacted 
groundwater systems.”

As this work by Podgorski shows, it’s not just the 
spectroscopy technology that counts, but also how the 
data get analyzed. In some cases, though, the best devices 
for analyzing spectroscopy are in a scientist’s pocket.

Phone it in

“Smartphone spectroscopy is a potentially very valuable 
tool for toxicity monitoring,” says Andrew McGonigle, 
reader in volcano remote sensing at the University of  
Sheffield in the UK. For example, a sensor connected to 
a smartphone could capture “the absorption of  light by 
contaminants in water samples, and the concentration 
of  these pollutants can [then] be determined,” he says.

The capabilities of  a smartphone support this approach 
in many ways, one of  which comes from the power 
of  these small computers. As McGonigle describes it, 
“The onboard processing power of  the unit enables 
full data capture and processing.” Further, he notes that 
“there is also the possibility of  smartphones acting as 
nodes in Internet of  Things–type networks in order to 
generate spatial data arrays, then coupling to the cloud 
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“Optical spectroscopy provides 
the potential for a rapid, cost-
effective screening method for 
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for cloud-based analytics of  the acquired data.” That could 
create real-time toxicity monitoring across wide ranges and the 
ability to track the data over time.

It’s not enough, though, to make it merely possible to monitor 
toxicity with spectroscopy, because it must also be practical. 
That might be the biggest advantage of  smartphone-based 
spectroscopy. As McGonigle points out, “The low cost of  these 
units—in comparison to some traditionally applied laboratory 
instrumentation—makes smartphone-based systems particularly 
useful in resource-limited settings.” As he concludes, “Portability, 
connectivity, and low cost are the key selling points here.”

Resonating with toxicity

It doesn’t take centuries-old technology to put spectroscopy 
to work with toxicity. For instance, nuclear magnetic 
resonance (NMR) is just 80-years-old. Scientists use this 
methodology to study the structure of  chemicals and the 
interactions of  molecules.

In 2014, Andre Simpson, director of  the Environmental NMR 
Center at the University of  Toronto, Scarborough Campus, 
and his colleagues wrote in Magnetic Resonance in Chemistry: 
“The practices of  current and previous generations have left 
behind a legacy of  contaminated land and water…Nuclear 
magnetic resonance is arguably the most powerful tool in 
modern research, as it provides unprecedented levels of  
molecular information on structures and intermolecular and 
intramolecular interactions.”

Simpson adds that NMR can be applied in vivo. In 2018, in 
Metabolites, Simpson and his colleagues described using NMR 
to study metabolomics. In fact, Simpson says that “the living 
organism becomes the ‘ultimate biosensor’ responding in 
real time to its environment, while the NMR spectrometer 
interprets the biochemical changes, providing information 
explaining sub-lethal toxicity.” Using NMR to study in vivo 
toxicity, Simpson and his team explore many applications. 
“The ultimate goal is to understand and categorize complex 
stress responses such that, one day, these molecular fingerprints 
can be used to identify the exact cause of  environmental 
stress in natural organisms—and even humans—permitting 
improved monitoring, targeted remediation, prevention, and 
policy measures,” he says.

Tomorrow’s scientists will surely find ways to further advance 
what Newton started. As I watched the children marvel at the 
rainbow on the concrete, I wondered whether one of  those 
future scientists was crowded around me. Sometimes, all it 
takes to move science ahead is taking the time to look at nature 
and using that experience in new ways. As we all know, you can 
learn a lot from a rainbow.

Mike May is a freelance writer and editor living in Texas. You may 
reach him at mike@techtyper.com.
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LEARN THE MOST COMMON GC PROBLEMS 
READERS EXPERIENCE AND MORE FROM THE 
LATEST SURVEY RESULTS.

Factors that would help users overcome their GC issues:

Better training 46%

Improved maintenance 46%

Newer equipment 35%

Better technical support 25%

Newer accessories 6%

Other 18%

For those planning to purchase a new GC system, the 
primary reasons for the purchase are as follows:

Replacement of aging system 61%

Addition to existing systems, increase capacity 21%

First time purchase 6%

Setting up a new lab 3%

 Other 10%

Some of the most exciting applications of GC, as reported 
by survey respondents:

• Pesticide analysis

• Drug testing

• Forensic analysis

• Fatty acid profiling

• Contaminant detection (water, pharmaceuticals)

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

TOP 6 QUESTIONS 
You Should Ask When Buying a GC System

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

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

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

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

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

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

For more information on GC systems, including useful articles and a list of manufacturers,  
visit www.labmanager.com/GC
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Q: What do you think triggered 
the setup of your training facility, 
and how does it help people learn 
more about biopharma analysis?

A: The idea for setting up a biopharma-
ceutical analysis training lab was talked 
about as early as 2008. In practicality, the 
lab came into operation in 2014 as a col-
laboration between Northeastern Uni-
versity and Waters Corporation. I have 
been involved with setting up the lab 
and deciding what equipment we need. 
I have also helped develop the curricu-
lum, courses, and classes, and have been 
intricately involved in every aspect, from 
our humble beginnings to the global 
recognition [that] we have now received. 
I think the tipping point that led to its 
creation was the increase in demand 
for analysis of  biologics, particularly 
biosimilars. This lab was created keeping 
in mind that analytical characterization 
of  those products would be crucial in the 
immediate and long-term future. 

Q: Can you talk about the 
curriculum and what is it that 
people come to learn?

A: The training involves three core sets 
of  courses. The first one is the more 
general, hands-on training for students at 
Northeastern University on how to use 
mass spectrometry for protein analysis. 
The second grouping of  the curriculum 

is capacity building designed for local and 
international industry people. The capac-
ity building is based off  of  three main 
courses—two days of  hands-on activities 
and half  a day of  lecture to put things into 
context, including data analysis, which is 
a big part of  the training. The three main 
courses are intact protein analysis, which 
is crucial in biopharma but hasn’t been 
talked about in terms of  MS; the analysis 
of  antibodies and biosimilars, which are 
the most predominant biologics in the field 
currently; and glycoproteins and glycans, 
which analytical scientists have always been 
interested in but [have] hesitated to study 
because they are so complicated. However, 
recent advances in the field have made 
them easier to deal with, so we spend a 
whole short course on it. All these courses 
developed for students and people in in-
dustry have further led to training courses 
to enable regulatory convergence. Regula-
tory convergence obviously hopes to get 
regulators from around the world to apply 
the same guidelines for drug approval.

In collaboration with the Asia-Pacific 
Economic Corporation Life Science In-
novation Forum Regulatory Harmonization 
Steering Committee, we have developed 
a curriculum in biotherapeutics and we 
have been executing training based on that 
curriculum since September 2017. We have 
also worked with the International Council 
for Harmonization to develop a curriculum 
related to quality, which includes topics 

related to drug stability, quality by design, 
and others. We are now expanding those 
collaborations to develop curriculum for 
advanced cell therapy, [for] medical de-
vices, and for looking at continuous analysis 
throughout the manufacturing process. The 
curriculum is rapidly expanding to cover 
topics related to regulatory convergence 
and will be taught both in my lab here 
and around the world. The curriculum is 
mobile, and we always try to include online 
homework, lectures, case studies, and learn-
ing based on hands-on experience. 

Q: Do you focus only on protein-
based drugs?

A: Not at all. A large part of  what 
we teach, especially in terms of  qual-
ity, focuses on proteins as well as small 
molecules. As part of  the advanced therapy 
curriculum that we are developing, which 
will be executed in 2019, we will also cover 
cell and gene therapy, CAR-T, CRISPR/
Cas, and gene editing. In July 2019, we 
[will be] moving into a space that is much 
bigger than what we currently have, and it 
will include analytical labs and cell culture 
facilities. We are also hoping to expand it 
to include manufacturing for GMP [good 
manufacturing practices] and more.

Q: What are some of 
the recent advances in 
tools and technologies for 
biopharmaceutical analysis?

ask the expert

Jared Auclair, PhD

Jared Auclair, PhD, director of executive training and biotechnology programs in the 
Department of Chemistry and Chemical Biology, and director of the Biopharmaceutical 
Analysis Training Laboratory at Northeastern University, talks to contributing editor Tanuja 
Koppal, PhD, about recent innovations and trends in biopharmaceutical analysis.
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A: We are constantly talking to regula-
tors and people in industry, and we find 
that HPLC [high-performance liquid 
chromatography] alone or coupled with 
MS seems to be the most commonly 
used technique for biopharma analysis. 
MS has been around for a long time, 
and we are trying to be on the leading 
edge of  that technology. We have the 
quadrupole time-of-flight MS instru-
ments for intact protein analysis and 
peptide mapping for sequencing, and 
also for lipid and small molecule analy-
sis. We are training people in the analy-
sis of  glycoproteins using MS, which 
is still new. We are trying to push the 
envelope of  MS to include sequencing, 
where we don’t have to do a protein di-
gest first. Top-down sequencing is effi-
cient for molecules less than 10–12 kDa 
[kilodaltons], but we are trying to ex-
pand that molecular weight to include 
antibodies that are around 50 kDa. We 
also use SDS-PAGE [sodium dodecyl 
sulfate-polyacrylamide gel electropho-
resis] gels and other instrumentation for 
protein analytics and purification that 
we often still see in industry. A couple 
of  areas where we are seeing huge 
interest are technologies that analyze 
higher-order structures, especially for 
biopharmaceuticals. There is crystal-
lography, NMR [nuclear magnetic reso-
nance] and MS, but right now we have 
to use a whole bunch of  orthogonal 
technologies for this type of  analysis. 
Hopefully in the future there will be 
just one technology that will work well 
for looking at structures as well as for 
detecting impurities in the protein or 
small molecule. Another area that is 
gaining importance is finding ways to 
detect protein-protein or protein-small 
molecule interactions. Surface plasmon 
resonance is a technique that is used for 
such studies and we are looking to get 
that for our center, as the regulators are 
also getting interested in it.

Q: How is biopharmaceutical 
analysis changing as new 
drug modalities continue to be 
introduced in the market?

A: We are developing an online course 
to include stem cells [and] cell and gene 
therapy. A lot of  training in that space 
involves teaching people how those 
products are made and used. There will 
be some hands-on training for gene and 
cell therapy, but our larger focus will be 
on quality. Clearly, products like CAR-T 
that are taken from patients, edited, and 
then put back into the patients require 
a focus on quality. Training for GMP 
and GLP [good laboratory practices] 
along with using sterile techniques can 
be boring, and hence, most people don’t 
pay much attention to it. However, it’s 
probably the most important thing to do, 
and it’s important to know how to do it 
right. There is also a need to ensure that 
the supply chain management for such 
products is intact. We also take advan-
tage of  all the resources we have around 
campus in terms of  lab instrumentation.

Q: What are scientists, 
clinicians, and regulators 
struggling with when it comes to 
biopharmaceutical analysis?

A: Today, we are on the cutting edge 
of  science, and things are evolving 
rapidly. Staying abreast of  the new 
technologies and the vast amounts of  
data being released is not easy. Using 
the same terminology and producing 
results that can be trusted [are] very 
important. We can get stuck in the 
minutiae, but keeping in mind why we 
are doing this—whether as a scientist at 
the bench or as a clinician working with 
patients or as a regulator—which is 
ultimately to benefit the patient, is key. 
One of  the reasons I am so passionate 
about regulatory convergence is that 

once a drug gets approved in a country, 
it may still be a few months or even 
years before it gets approved in another 
country due to different laws and regu-
lations in place. So there is an entire 
population of  patients who are not 
getting the drugs that they need. Mak-
ing sure that the patient remains in the 
forefront is something that we all need 
to pay attention to. With our training 
and teaching, we are trying to help 
people who can then help the patients. 
Clearly, we are not the only center 
offering this kind of  knowledge and 
expertise in biopharmaceutical analysis. 
However, what makes us unique is our 
emphasis on hands-on learning. We try 
to complement each other and work 
together whenever we can.

Jared R. Auclair, PhD, is currently an as-
sociate teaching professor in the depart-
ment of chemistry and chemical biology 
at Northeastern University. In addition, Dr. 
Auclair is the director of Biotechnology and 
Bioinformatics, as well as the director of 
the Biopharmaceutical Analysis Training 
Laboratory (BATL) and the Asia-Pacific Eco-
nomic Cooperation Center of Regulatory 
Excellence in Biotherapeutics, and oversees 
the International Council for Harmonisa-
tion training. These latter appointments 
allow Dr. Auclair to collaborate with both 
academic researchers and industry in 
the area of biopharmaceutical develop-
ment and analysis. He has expertise in 
molecular biology, protein biochemistry, 
analytical chemistry, protein crystallog-
raphy, and biological mass spectrometry, 
and is interested in understanding the mo-
lecular mechanisms of neurodegenerative 
diseases as well as advancing diagnostics 
for women’s health.

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

In a significant way, the entirety of  modern 
biomedical research has depended on the ability to 
culture cells in a dish. Beginning in the late 19th and 

early 20th centuries, first Roux, then Harrison extracted 
embryonic and neural tissues and maintained them on 
glass. Alexis Carrel, whose scientific brilliance initially 
outshone his sordid involvement in the French Vichy 
regime, developed the first sterile techniques, invented 
tissue culture flasks, and observed that cells could grow 
in the serum of  other animals, opening access to an 
unlimited supply of  reagents. His frequent collaborator, 
Charles Lindbergh (yes, that one), helped him invent the 
perfusion pump and introduced the use of  Pyrex glass.

In the ensuing years, the hunt for a polio vaccine and 
the resulting renaissance in virology drove innovations 
in culture paradigms, including the creation of  primary 
cell cultures derived from different tissues, then the 
establishment of  permanent cell lines such as HeLa 
that could be freely distributed. For most of  the next 
five decades, cell culture largely consisted of  the 
maintenance of  these and derivative cell lines on flat 
plastic surfaces using serum-containing rich media.

Beginning in the late 1970s, researchers found that 
tumor cells displayed novel growth properties when 
cultured in soft agar. In 1985, Thomas Doetschman 
and his colleagues propagated embryonic stem cells 
(ESCs) as spherical, floating embryoid bodies with the 
capacity to form derivatives of  all three embryonic 
germ layers, including cardiac muscle-like cells that beat 
rhythmically. Only within the past decade or so, however, 
has 3-D cell culture burgeoned into a field and an 
industry unto itself. The rise of  biotech and big pharma 
as both drivers and consumers of  biomedical innovation 
has resulted in a flood of  drug discovery and validation.

Two-dimensional cultures have often served as 
drug discovery platforms because of  their intrinsic 
amenability to high-throughput procedures such as 
chemical screening. However, the highly artificial 
constraint of  an adherent monolayer culture is a poor 
predictive system for whether potential blockbuster 
medications will work in living animals, let alone 
patients. This is especially true of  chemotherapeutics 
and other cancer drugs, which often show artificially 

high efficacy in monolayers compared to 3-D systems 
designed to recapitulate the cellular architecture of  
tumors. Major developments in academic science 
have also helped spur the 3-D culture revolution. 
A rapid expansion of  stem cell research followed 
the isolation of  human ESCs and the discovery of  
induced pluripotency. Additionally, the mission of  
regenerative medicine programs to understand the 
cellular basis of  organ development with a view toward 
generating pure populations of  transplantable cells 
resulted in a broad desire to more faithfully replicate 
tissue-specific conditions in which cells differentiate 
and reside. This resulted in ongoing attempts to define 
growth conditions under which cells of  interest can 
flourish. For instance, cells such as cardiomyocytes or 
pancreatic beta cells can be derived from pluripotent 
cultures by replacing serum with instructive growth 
factors and cytokines, using time courses designed 
to mimic the progression of  germ layer deposition 
and organogenesis. A three-dimensional framework 
is a naturally complementary system with which to 
probe the possibilities of  these models. Unlike 2-D, it 
can provide realistic cell-cell and cell-ECM contacts, 
accommodating instructive and interactive niches 
and microenvironments engineered to replicate the 
physiological properties of  gas and nutrient exchange.

Two-dimensional cultures’ long history has wrought an 
extensive record of  publication and communication, 
informing strong standards and best practices concerning 

IN THREE DIMENSIONS: A CELL CULTURE REVOLUTION
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FOR ADDITIONAL RESOURCES ON 3-D CELL CULTURE, INCLUDING USEFUL ARTICLES AND A LIST OF 
MANUFACTURERS, VISIT WWW.LABMANAGER.COM/CELLCULTURE

reagents, conditions, and investigations. Moreover, the uniformity 
of  2-D cultures naturally fits analyses such as microscopy and 
immunocytochemistry, with less variability to be expected 
between independent researchers performing the same assays.

Conversely, in the fledgling field of  3-D culture, there is 
still an absence of  consensus concerning protocols and 
materials ideal for each system under study. There is, 
therefore, a bewildering array of  possibilities to choose 
from when modeling cellular dynamics in three dimensions. 
A partial list of  3-D substrates and devices available from 
large manufacturers such as Thermo Fisher, Sigma-Aldrich, 
and Corning, and from niche firms such as Mimetris, 
Microtissues, and Creative Biolabs, includes 1) scaffold-based 
substrates made of  bioactive natural materials, including silk, 
collagen, gelatin, and alginate; 2) hydrogel-based scaffolds 
that approximate an extracellular matrix with synthetic 
peptide polymers; 3) inert, synthetic scaffolds composed 
of  polyethylene glycol and other industrial polymers; 4) 
scaffold-free systems utilizing agarose or Matrigel molds in 
combination with ultralow attachment microplates; and 5) 
proprietary microfluidics and bioreactor systems that can allow 
for controlled flow, laminar juxtaposition of  different cell 
types, and variable mechanical stress on semisolid substrates. 

Consequently, there is an extensive and unique process of  
optimization to be expected for almost every project that 
employs 3-D culture. To render some clarity regarding which 
system may best suit differing needs, the table on the right 
provides a list of  the key advantages and disadvantages to both. In 
the balance, the potential power of  3-D, especially in preclinical 
studies, probably outweighs the drawbacks, and will almost 
certainly continue to tilt in favor of  3-D as the industry matures 
and procedures and reagents become more standardized.

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

product focus | 3-D cell culture product focus |  3-D cell culture

“Only within the past decade or  
so, however, has 3-D cell culture  
burgeoned into a field and an  
industry unto itself.”

Culture System 2-D 3-D

Advantages

• Established meth-
ods, standards, 
and reagents with 
extensive supporting 
literature

• Convenience and 
comparative low cost

• Adaptability to 
high-throughput 
procedures

• Ease of measure-
ment and quantifica-
tion of biological 
effects

• Ease of microscopy 
and immunocyto-
chemistry

• Multidirectional cell-
cell and cell-ECM 
contacts approach 
physiological relevance

• Amenable to func-
tional assays using 
co-culture, variable 
mechanical stress, and 
controlled nutrient flow

• More predictive of 
drug efficacy and 
toxicity in vivo 

• More physiologically 
relevant for tumor 
biology and organ 
development

• Measurement of 
preclinical and clini-
cal trial markers is 
more accurate 

Disadvantages

• Poorly predictive of 
in vivo biology (as in 
drug screening)

• Artificial cell shape/
size, migration, and 
homogeneity

• Lack of realistic cell-
cell and cell-matrix 
attachments

• Loss of polarity in 
monolayer culture 
results in artificial 
apoptotic programs 

• Technologies and 
protocols are still 
emerging, with no 
standardized usage

• Many niche and 
start-up manufactur-
ers continuing to 
refine products

• High expense and 
labor-intensive 
maintenance

• Difficulty in micros-
copy and other 
analyses, requiring 
optimization or 
customization for 
almost every system

• Difficulty of dis-
sociating some 3-D 
structures without 
destroying the prop-
erties under study

http://www.labmanager.com/cellculture
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For more information on pipettes, including useful articles and a list of manufacturers,  
visit www.labmanager.com/pipettes

Types of pipettes used by survey respondents:

Manual: Single-channel 86%
Manual: Multi-channel 52%
Manual: Fixed volume 33%
Repeater 31%
Electronic: Single-channel 27%
Electronic: Multi-channel 22%
Electronic: Fixed volume 4%
Other 5%

Main causes of pipetting errors as reported by survey 
respondents:
Human errors 59%
Liquids stick to tip 44%
Viscosity reduces accuracy 36%
Immersed tips carry over liquid 26%
Surface tension reduces accuracy 20%
Pipettes take up more liquid 17%
Liquids evaporate 9%
Liquid temperature 7%
Other 7%

Pipettes can be found in almost every laboratory and, if you’re looking to buy one, there are 
many options—manual or electronic, single or multi-channel. Luckily, a few main considerations 
can help in deciding whether or not to buy the latest pipette technology.

TOP 5 QUESTIONS 
You Should Ask When Purchasing a Pipette:

1. What differentiates the pipette from others offered in terms of performance and ergonomics?

2. Is the product compatible with other manufacturers’ consumables (tips)?

3. What types of services are offered for this product? Calibration? Repair?

4. Does the company offer application support and technical phone support before and after product purchase?

5. What is the product life expectation? What is the product’s warranty period? If the company discontinues the product, 
for how many years do they provide accessories and parts for the instrument?

ARE YOU IN THE MARKET FOR 
PIPETTES?

Nearly 61% of respondents are engaged in 
purchasing a new pipette:
 Reviewing available options 40%
 Plan to purchase in 12 + months 31%
 Plan to purchase in the next 1 to 6 months 15%
 Plan to purchase in 6 to 12 months 14%

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing a Pipette:

95%

83%

75%

65%

61%

59%

51%

49%

44%

36%

CONSISTENT PERFORMANCE AND ACCURACY OF PRODUCT

DURABILITY OF PRODUCT

AVAILABILITY OF TIPS AND ACCESSORIES

LOW MAINTENANCE / EASY TO CLEAN

DESIGNED TO PERMIT RECALIBRATION

PRICE

SERVICE AND SUPPORT

ERGONOMIC OPERATION

WARRANTIES

LEAK DETECTION

950=

830=

750=

650=

610=

590=

510=

490=

440=

360=

Full page journal ad Lab Manager – LMG

001.A1.0152.A  Eppendorf®, the Eppendorf Brand Design, and epT.I.P.S.® are registered trademarks of Eppendorf AG, Germany. 
All rights reserved including graphics and images. Copyright © 2018 by Eppendorf AG.

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

Is Your System Optimized?
Eppendorf pipettes and epT.I.P.S.®—an optimized liquid handling system

>  epT.I.P.S. are made of virgin
polypropylene free of slip agents, 
biocides, or plasticizers—substances 
known to leach out of plasticware

>  High end manufacturing makes
Eppendorf pipettes particularly
durable and able to hold accuracy
throughout the products’ life

A pipette is only as good as the tip 
that sits on it. Eppendorf tips have 
been designed to fit perfectly on 
our Eppendorf pipettes, ensuring a 
tight seal. An optimal tip fit means 
optimized performance, accuracy, and 
reproducibility for reliable assay results.

001.A1.0152.A.US-LMG.indd   1 1/22/2018   2:48:28 PM

http://www.labmanager.com
http://www.labmanager.com/pipettes
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by Mike May, PhD

The simplest balance that I ever used in a lab 
required a set of  weights be placed on one tray 
to counterbalance another that held a sample. 

Anything more advanced than that needs regular atten-
tion to ensure accurate measurements, but only some 
of  the maintenance can be performed by lab personnel. 

To get started, Kevin Olsen, instrumentation specialist 
in the chemistry and biochemistry department at New 
Jersey’s Montclair State University, encourages readers to 
distinguish a balance “check” from a “calibration.” “Many 
people use these words interchangeably,” Olsen says, 
but there’s a distinction. In a check, he says, a scientist 
puts “a known mass on the pan, and if  the balance reads 
correctly, then they record the result and are done.” A 
calibration, on the other hand, involves adjusting the bal-
ance mechanism or electronics so that it reads the correct 
mass of  a known weight. “Calibrations are usually done 
by a trained service engineer, but anyone in the labora-
tory is qualified to do a check,” he explains.

Timing the tweaks

The required calibrations of  a balance depend on 
the lab. According to information on calibration from 
Mettler Toledo 1 (Columbus, OH) , “Ideally, calibration 
intervals are defined following a risk-based methodol-
ogy; for example, what is the probability of  something 
going wrong and how high is the impact?” A high im-
pact could be, for instance, a medical mistake resulting 
from an inaccurate measurement. The higher the risk, 
according to the Mettler Toledo guide, the shorter the 
calibration interval should be.

In many cases, calibration schedules must be followed 
for a lab’s balances. “If  the laboratory is governed by 

any kind of  government regulation, there is usually a 
published schedule of  calibrations,” Olsen explains. 
“For example, many pharmaceutical laboratories that 
are regulated by the FDA put their balances on either a 
quarterly or semiannual calibration schedule.” 

In a balance check, a technician uses calibrated weights 
that are traceable to the National Institute of  Standards 
and Technology and certified by the manufacturer as 
meeting certain quality criteria. “If  the check is off,” 
Olsen says, “they usually call in a service engineer for a 
full recalibration or repair.”

It’s not just federal agencies that place requirements 
on balances. The New Jersey Department of  Environ-
mental Protection, for example, requires balances to 
be checked monthly with class S calibration weights. 
“If  the balances read the correct mass, we make a 
record of  it and are finished,” Olsen says. “If  the bal-
ances do not measure the correct mass of  the certi-
fied weights, we usually call in a service engineer.” In 
addition, the balances must be calibrated annually by 
a factory-trained service engineer. “Most states have 
similar requirements,” he notes.

The information in the Mettler Toledo guide agrees 
with the benefits of  routine checks. As the guide states: 

BALANCE CALIBRATION BASICS
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“Calibrations are usually done 
by a trained service engineer, 
but anyone in the laboratory is 
qualified to do a check.”

Great Value on Quality Lab Balances
Semi Micro * Analytical * Milligram * Precision

www.SummitMeasurement.net
(855) 972-2537



Remarkable Readability
Reliable Results

With a high-resolution graphic 
display and intuitive features, Solis is 
an outstanding choice for complex 
lab weighing tasks. The keypad 
features easy-to-read buttons and 
helpful navigation arrows.

Experience 
The Exceptional

Equinox is our most advanced line 
of balances to date, providing an 
exceptional combination of high 
capacity and analytical readability. 
The color touchscreen display 
provides intuitive operation, with 
icon-driven menus.

Find the right balance
www.adamequipment.com
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“Routine testing helps to early identify potential balance nonconformance with 
weighing process requirements, and if  performed frequently enough, an out-
of-tolerance status can be detected before any harm is done.”

Testing tips

Some scientists might rely on the internal calibration mechanism that many 
electronic balances include, but that’s not a complete solution. “I would suggest 
speaking to a balance manufacturer about what this mechanism can and cannot 
do,” Olsen encourages.

It pays to always track a balance’s performance. “If  anyone is ever not sure if  
a balance is working correctly, they should put a nickel on the pan—a nickel 
is about 5 grams,” Olsen says. “This will give them a rough idea [regarding] 
whether the balance is working correctly.” So here, five cents can go a long way.

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

Reference

1. www.mt.com/ch/en/home/library/FAQ/laboratory-weighing/Balance-Scale-
Service-Calibration.html#question_risk_2

product focus | balances product focus | balances
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FOR ADDITIONAL RESOURCES ON MILLS & GRINDERS, INCLUDING USEFUL ARTICLES AND A LIST OF 
MANUFACTURERS, VISIT WWW.LABMANAGER.COM/MILLS-GRINDERS

by Erica Tennenhouse, PhD

A mortar and pestle is the simplest and oldest ver-
sion of  a laboratory mill. Though low tech, mor-
tars and pestles still find use in many science labs 

today. However, depending on the application, samples 
may have physical properties—for example, hard, soft, 
wet, dry, brittle, fibrous, elastic, or pasty—that require 
a specialized mill. Fortunately, for labs with special re-
quirements, a wide range of  lab mill options specifically 
suited to the samples in question are available. 

Matching mills to samples

For hard, dry, or brittle samples, a variety of  lab mills are 
available that use impact, pressure, and friction to reduce 
particle sizes [see sidebar]. Jaw crushers, which crush 
samples under high pressure between a fixed and a mov-
able jaw, may be used as the first step in the process of  
crushing hard materials like glass and coal. These devices 
are commonly used in mining, metallurgy, geology, and 
the glass industry. Analytical mills are also commonly 
used to perform impact grinding on hard, brittle samples 
such as frozen food and dried vegetation. 

For soft, elastic, or fibrous materials, particle sizes are 
reduced through cutting and shearing effects [see sidebar]. 
Mortar grinders are considered universal grinders, as they 
can be applied to inorganic and organic samples, either dry 
or in suspension. They are commonly used for homogeniz-
ing pastes and creams on a laboratory scale and are thus used 
prominently in the chemical/pharmaceutical industry. Bead 
mills are ideal for cell and tissue culture preparation. Ceram-
ic beads work best for soft animal or plant tissues; meanwhile, 
metal beads should be used on harder tissues, and glass beads 
are the best option for processing microorganisms. 

Preparing samples for grinding

Although choosing the right grinder for your sample 
type is crucial, getting the best grind sometimes 

requires a sample preparation step. Elastic or fibrous 
samples that do not break easily, such as rubber or plant 
materials, benefit from being made brittle with liquid 
nitrogen or dry ice prior to grinding. Cryogenic grind-
ing is particularly useful when the application is extrac-
tion of  nucleic acids, proteins, or other biochemicals, 
as freezing the sample turns it into a powder without 
altering the biochemical of  interest. Wet samples can 
stick to mill components and block them from function-
ing; drying these samples prior to grinding can vastly 
improve the results. 

These days, the world of  laboratory mills extends far 
beyond the humble mortar and pestle. Understanding 
the physical properties of  your samples, what you need 
to get out of  them, and how to prepare them will help 
you narrow down the right lab mill for your application.

Erica Tennenhouse, Scientific Content Editor for Lab 
Manager, can be reached at etennenhouse@labmanager.com or 
647-500-7039.

WHETHER YOUR SAMPLES ARE BRITTLE, ELASTIC, FIBROUS, OR 
PASTY, THERE IS A MILL CAPABLE OF PROCESSING THEM
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Methods of Particle Size Reduction 
On its website, Retsch outlines the following mechanisms 
by which common laboratory mills and grinders 
work. Learn more at www.retsch.com/applications/
knowledge-base/particle-size-reduction.

For hard, dry, brittle materials:

Pressure: Force is applied between two solid surfaces. 
Examples: jaw crushers, toggle crushers.

Impact: Force at a solid surface is achieved by opposing 
particle acceleration. Examples: mixer mills, planetary 
mills, impact mills, jet impact mills, drum mills.

Friction: Force results from vertical pressure of one surface 
and simultaneous movement of another surface. Examples: 
mortar grinders, disc mills, hand mortars, rod mills.

For soft, elastic, fibrous materials:

Shearing: Force is between two or more solid surfaces 
moving in opposing directions. Examples: rotor beater 
mills, cross beater mills, ultracentrifugal mills.

Cutting: Force is between two or more sharp-edged 
surfaces, at least one of which is moving. Examples: 
shredders, cutting mills, knife mills.

http://www.labmanager.com
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LEARN THE MOST SOUGHT-AFTER FEATURES 
AND MORE FROM OUR LATEST CENTRIFUGE 
SURVEY RESULTS

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

Types of centrifuge(s) used by survey respondents:

Benchtop Centrifuge 63%
Microcentrifuge 49%
Benchtop Refrigerated Centrifuge 38%
Benchtop Clinical Centrifuge 22%
Floor Refrigerated Centrifuge 20%
Floor Centrifuge 18%
Floor Ultracentrifuge 16%
Benchtop Ultracentrifuge 13%
Other 2%

Centrifuge rotor type(s) used by survey respondents:

Swinging-bucket rotors 70%
Fixed angle rotors 66%
Vertical rotors 14%
Other 1%

When it comes to common technology in a laboratory, centrifuges rise toward the top of the 
list. Centrifuges separate particles and structures suspended in liquid by applying thousands of 
gravitational force equivalents to the sample through spinning, and play a role in a wide range of 
workflows and applications.

TOP 5 QUESTIONS 
You Should Ask When Buying a Centrifuge:

1. What is the maximum g-force the centrifuge can generate?

2. How does the company’s centrifuge differ from other ones that can achieve the same speed and capacity?

3. What kind of warranty comes with the centrifuge and what does it cover?

4. If the company discontinues the product, for how many years do they provide accessories and parts for the centrifuge?

5. Ask about the cost of the purchase—not just the price of the product being installed, but the total cost of ownership 
including price, service expectations, warranty, etc.

Nearly 60% of respondents are engaged in 
purchasing a new centrifuge. The reasons for these 
purchases are as follows:

 Replacement of aging system 54%
 Addition to existing systems, increase capacity 23%
 Require more speed (g-forces) and capacity 7%
 Setting up a new lab 6%
 Changing from the current type of centrifuge 4%
 First time purchase 1%
 Other 5%

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing a Centrifuge:

88%

84%

78%

73%

68%

58%

53%

51%

48%

46%

RELIABILITY

EASE OF USE

LOW MAINTENANCE / OPERATING COSTS

PRICE

SAFETY FEATURES

WARRANTY

ACCURACY

SERVICE AND SUPPORT

EASE OF INSTALLATION

NOISE REDUCTION

880=

840=

780=

730=

680=

580=

530=

510=

480=

460=
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WHAT YOU NEED TO KNOW BEFORE BUYING 
A STIRRER OR MIXER

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

Types of stirrer(s) used by survey respondents:

Hotplate Stirrer 88%

Magnetic Stirrer 84%

Overhead Stirrer 27%

Other 5%

Stirrer problems reported by survey respondents:

Stirrer can’t handle high viscosity fluids 44%

Stirrer can't handle large volumes 29%

Stirrer doesn't maintain speed 26%

Impeller frequently becomes jammed 11%

Drive motor overheats 8%

Other 23% 

Magnetic stirrers are a popular type of laboratory stirrer that use a rotating magnetic field to cause 
a stirrer bar to rotate within the solution. These stirrers are often combined with a hotplate and are 
ideal for small volumes of non-viscous liquids and for situations in which a reaction must take place 
in a closed vessel or system. The overhead stirrer, however, is more suitable for larger volumes and 
more viscous solutions, but can be less convenient and more time consuming to set up.

TOP 10 QUESTIONS 
You Should Ask When Buying a Stirrer or Mixer:

1. What applications are you using the stirrer or mixer for? What result do you want to accomplish?

2. What are the maximum volume and the maximum viscosity that you can use the stirrer for?

3. Which stirring element is best suited to your application?

4. What are the features and specs of the stirrers or mixers available?

5. What level of accuracy does the digital speed indicator have?

6. What type of motor is used in the stirrer or mixer?

7. Can you determine the viscosity with the torque trend measurement?

8. Have you purchased everything you need to start mixing? Sometimes stirrers and mixers are sold as kits, while 
other times all or some of the accessories must be purchased separately.

9. Does the manufacturing company offer application and technical support over the phone?

10. What warranty and delivery options are available? How quickly will the new purchase arrive?

Nearly 61% of respondents are engaged in 
purchasing a new stirrer or mixer. The reasons for 
these purchases are as follows:

 Replacement of aging system 59%
 Addition to existing systems, increase capacity 23%
 Setting up a new lab 6%
 First time purchase 2%
 Other 10%

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing a Stirrer or Mixer:

91%

70%

68%

63%

52%

50%

49%

42%

39%

37%

910=

700=

680=

630=

520=

500=

490=

420=

390=

370=

DURABILITY OF PRODUCT

LOW MAINTENANCE - EASY TO USE AND CLEAN

VALUE FOR PRICE PAID

SAFETY FEATURES

RELIABILITY OF VENDOR

VERSATILITY

SERVICE AND SUPPORT

MINIMAL VIBRATION

SMALL FOOTPRINT

REPUTATION OF VENDOR
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TECHNOLOGYNEWS
ANALYTICAL

Combustion Analyzer
G4 ICARUS Series 2
• Equipped with HighSense™ LED-powered detectors 

based on Non-Dispersive UV (NDUV) absorption 
photometry for sulfur detection

• Delivers 10 times better signal-to-noise ratio and  
a linear dynamic range of five orders of magnitude 
with no spectral or thermal interference

• Useful for quality control in primary metal manufacturing, 
ceramics, mining, and cement industries

Bruker Corp. www.bruker.com/g4icarus

Goniometer 
Bl-200SM
• Designed for exacting Static Light  

Scattering (SLS) and Dynamic Light  
Scattering (DLS) measurements

• Wobble-free movement of the detector 
guarantees precise measurements 

• Can be used with neutral density filters, a polarizer, an analyzer, and a reference detector

Testa Analytical Solutions www.testa-analytical.com

Analytical Workflow 
VetDrugs Explorer Collection
• Enables the quantitation required to meet current  

regulatory standards of more than 160 veterinary  
drugs in analytically challenging sample matrices

• Includes robust and high-throughput LC-MS-MS for  
excellent uptime and reliability

• Features extensive built-in compound database for the 
screening, quantifying, and reporting of samples

Thermo Scientific www.thermofisher.com

Chemistry Vacuum Systems
VACUUBRAND® PC3001 VARIO ™ select
• Brings touchscreen control to rotary evaporation, centrifugal  

concentration, or nearly any other vacuum application
• Provides an intuitive smartphone-like interface
• Users can use one of the many included routines, or use the  

drag-and-drop menus to construct custom application in seconds

BrandTech Scientific, In www.brandtech.com

Cuvette 
Jenway TrayCell
• Designed for measurements of extremely 

small sample volumes of DNA, RNA or 
protein (0.7µl), with sample concentrations 
ranging from 25 to 4250µg/ml

• Compatible with various changeable caps
• Provides a cost-effective, versatile, and easy-to-use photometry solution

Cole-Parmer www.coleparmer.com

Gas Analyzer 
MAX300-LG
• Packages the analytical capabilities of the company’s 

high performance Industrial Mass Spectrometer for  
the laboratory

• Suitable for climate controlled laboratory environments
• Useful for applications including catalysis research,  

bench scale reactors, process development, and  
pilot scale research

Extrel www.extrel.com

BASIC

Heating Block System
DrySyn
• Suits a wide range of scales in the laboratory
• Enables clean, safe synthesis without the hazards 

associated with silicon oil baths or heating mantles
• Offers excellent visibility and heating performance  

to over 300ºC faster than the oil bath alternative

Asynt www.asynt.com

Vacuum Ovens
BEING
• Offer a variety of sizes to fit the different needs of users
• Large viewing window allows the user to quickly view their 

samples from a distance
• Consist of three models—chamber sizes are 0.9 cu ft,  

1.8 cu ft, and 3.2 cu ft
• Temperature range is from 10° C above ambient to 200° C

BEING Instruments, Inc. www.beinglab-usa.com

Purification System
Selekt
• Features compact design and small benchtop footprint
• High-pressure capability enables purification to be 

performed at a faster rate
• Intuitive controls are easy to use and reduce the time 

needed for training

Biotage www.biotage.com

http://www.labmanager.com
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Protein Analysis System
Fluidity One
• Measures size and concentration of proteins in their 

native state, without the need for surfaces or matrices
• Gives users access to unique quantitative insights into 

protein behavior
• Provides analysis using as little as 50 ng of protein in 

less than 10 minutes

Fluidic Analytics Ltd. www.fluidic.com

UV/Vis Spectrophotometer
LAMBDA 465
• Designed for high-end research as well as routine and 

high-throughput applications
• Allows the acquisition of a full spectrum—from 1100 

nm to 190 nm—in as little as 20 msec
• Equipped with 21 CFR part 11 compliant software

PerkinElmer www.perkinelmer.com

Centrifugal Evaporator
Third Generation EZ-2 Series 
• Combines great performance, ease of use, wide sample 

format compatibility
• Can be used with all commonly used solvents and acids
• Operates entirely unattended
• Dries samples without cross-contamination and sample 

loss due to solvent bumping

Genevac Ltd. www.genevac.com

Centrifuge & Magnetic Stirrer
MagFuge®

• Two pieces of equipment in one enable substantial cost and 
benchtop space savings

• Features backlit digital display and one button programming
• Includes three rotors; two for centrifugation, and one for stirring 

that includes two high quality rare earth magnets for high 
performance mixing

Heathrow Scientific www.heathrowscientific.com

Fume Hood
UniFlow LE Airestream
• Available in 3’, 4’, 5’, 6’, and 8’ widths
• Incorporates a Unitized superstructure, with non-metallic  

dual wall construction for total chemical and corrosion 
resistance, strength, and durability

• Directs air through the fume chamber and through the  
exhaust outlet with minimum turbulence and maximum 
airflow efficiency, for low flow constant volume performance

HEMCO www.hemcocorp.com/lefh.html

Spectrograph
EV 2.0
• Useful for enhanced process control, stability/drift 

monitoring, and endpoint detection
• Capable of acquiring plasma light emission with optimized 

signal to noise ratio from 200 to 1050 nm
• Supporting software allows users to easily install, integrate, and operate the system

HORIBA www.horiba.com

Ductless Fume Hood
AirHawk
• Features a centralized control panel with adjustable light and 

fan controls with digital run-time and air pressure displays
• Utilizes powerful airflow to pull harmful particulates and 

fumes away from the user to provide respiratory and 
environmental protection

• No makeup air or external ducting is required because  
the system releases the filtered air back into the room

Sentry Air Systems www.sentryair.com

Sample Cooler
AirJet XR
• Provides precision sample temperature  

control (-90°C to +100°C) for NMR,  
EPR, and X-Ray diffraction instruments

• Uses mechanically refrigerated,  
temperature-controlled air stream

• Requires only house-compressed air  
to control temperature

• Fully compliant with global standards

SP Scientific www.spscientific.com

Freeze Dryer
AdVantage Pro
• Offers users the benefit of ethernet communication  

to allow you to monitor your cycle from anywhere  
that you can receive email

• Has comparable shelf temperature uniformity (+/- 1.0°C) 
and system vacuum control performance to larger production 
freeze dryers in a convenient benchtop package

• Simplifies freeze drying and makes the system easy to operate

SP Scientific www.spscientific.com/AdVantagePro
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Vacuum Concentrators
Savant SpeedVac
• Offer a library of pre-programmed protocols, while 

also allowing users to create custom programs
• Achieve a reduced drying time, and are 

compatible with a large number of solvents
• Product line consists of eight vacuum 

concentrators, from compact to large, modular systems

Thermo Fisher Scientific www.thermofisher.com/speedvac

Reactor Module
Polar Bear Plus GSM™
• Delivers precise flow reactor temperature control from 

–30°C up to +150°C
• Accommodates all sizes of GSM from a single large chip, 

or using a conductive insert, up to 2 of the smaller GSMs
• Easy to use and is completely self-contained

Uniqsis www.uniqsis.com

Software Suite
Cyto-Mine®

• Works alongside industry-standard robotic 
platforms and corporate databases to 
improve antibody discovery and cell line 
development workflows

• Integrates single cell screening, sorting, 
isolation, and clone verification

• Includes features like single cell  
dispensing to individual wells of 96-  
and 384-well microtiter plates

Sphere Fluidics www.spherefluidics.com

Sedimentation Rate Analyzer
MINI-CUBE
• Automated instrument built for erythrocyte sedimentation  

rate testing in EDTA tubes
• Compatible with standard 4.0 mL and 500 µL  

pediatric K2EDTA tubes
• Automatically prints and transmits results to LIS
• Provides results in 20 minutes 

Streck www.streck.com

INFORMATICS

Data Logger
Accsense A1-01a
• Designed for general environmental measurements
• Provides several different internal sensors, and a screw 

terminal connector for connecting to a wide range of 
external analog sensors

• Includes a +5Vdc output to power external sensors

CAS DataLoggers www.dataloggerinc.com

Thermal Measurement Recording & 
Analysis Software
ResearchIR 4.40
• Powerful, yet easy to-use thermal analysis 

software package for research grade uncooled  
and cooled cameras from FLIR Systems

• Provides highly intuitive advanced camera  
control, high-speed data recording, image analysis, and data sharing

•  Grants access to an unmatched array of useful features for detailed thermal analysis

FLIR Systems www.flir.com

pH and Temperature Data Logger
HOBO MX2501
• Effective for long-term monitoring of pH in estuaries, lakes, streams, rivers, and oceans
• Communicates wirelessly with the free HOBOmobile® app, making logger setup, 

calibrating, and data offload quick and easy
• Cuts the time and effort needed to collect field data

Onset www.onsetcomp.com

Analysis Software
Proteome Discoverer
• Provides comprehensive data processing capabilities for 

proteome analysis, many quantitative methods, and protein 
structure studies

• Includes extensive statistical and visualization tools
• Features improved algorithms over previous versions and an enhanced user interface

Thermo Fisher Scientific www.thermofisher.com

KITS

ChIP Kits
Chromatrap® Native
• Provide an alternative to traditional cross-

linked ChIP, which removes the need for 
fixing cells prior to extraction

• Bead-free technology maximizes capture 
efficiency with high resolution

• Compatible for downstream qPCR and NGS

Porvair Sciences www.chromatrap.com

http://www.labmanager.com
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Mini-Prep Kit
EB Pure Plasmid Mini-Prep Kit
• Combines the power of High-Bind  

technology with alkaline-SDS lysis  
of bacterial cells to deliver high-quality  
DNA in less than 30 minutes

• Binds DNA or RNA under optimized  
conditions allowing proteins and other 
contaminants to be removed

• Isolates high-quality plasma or cosmid  
DNA for extraction up to 10 kb in length and yields up to 20 µg per preparation

Empirical Bioscience www.empiricalbioscience.com

Mycoplasma pneumoniae Antigens
• Availability of these two antigens will benefit the needs of biopharmaceutical, clinical, 

drug-discovery, and life science researchers, as well as manufacturers of IVD test kits
• Both a native and a recombinant version of the antigen are available, with each exhibiting 

exceptional purity levels as 
a result of chromatographic 
manufacturing techniques

• Demonstrate exceptional lot-to-
lot consistencies and feature an 
outstanding shelf life stability 
claim of ten (10) years from 
the date of manufacture

Binding Site www.immunologicals.com

Antibody Labeling Kits
Alexa Fluor®

• Five new dyes added to the company’s Lightning-Link range of antibody labeling kits 
offer users increased choice and flexibility for common fluorescence  
detection-based applications

• Enables easy, direct conjugation 
of the label to primary antibodies 
in less than 20 minutes

• New dyes include: 647, 700, 
555, 568, and 694

Expedeon www.expedeon.com

LABEL-FREE LIVE CELL IMAGING
NOVEL OPTICAL MICROSCOPE GENERATES 
HOLOGRAPHIC IMAGES
The HT-1 from Tomocube is a 
new microscope that delivers 
quantitative nanoscale, real-time, 
dynamic images of individual 
living cells quickly and simply 
without any sample preparation. 
The holotomography images also 
deliver vital information on unique 
cell properties, including cell volume, shapes of sub-cellular organelles, cytoplasmic 
density, surface area, and deformability. The simplicity of operation and elimination 
of any preparative requirement will allow more researchers and clinicians to 
quantitatively study cell pathophysiology and the efficacy of drug treatments. At the 
heart of the HT-1 is a complex digital micromirror device (DMD) optical light shaper, 
consisting of several hundred thousand micromirrors arranged in a rectangular 
array. Each individual mirror can be tilted plus or minus 12 degrees and the use 
of the DMD eliminates the need for moving parts in the lightpath. This patented 
technology allows the HT-1 to set its control beam rotation and rapidly switch its 
illumination angle to generate the 3-D RI tomogram of the sample. A flexible user 
interface provides fast imaging capability and 2-D/3-D/4-D visualization of the 
cellular images based on 3D RI distributions of the cells and tissues.

For more information, visit www.tomocube.com

LIFE SCIENCE PRODUCT SPOTLIGHT

Microcentrifuge Tubes
Argos Technologies ClickFit
• Prevent unintentional opening of lid during incubation or storage
• Withstand centrifugation up to 30,000g
• Manufactured in ISO class 8 cleanroom
• Include an extended lip for easy opening

Cole-Parmer www.coleparmer.com

SUPPLIES & CONSUMABLES

Screw Thread Closures
10-425mm
• Larger opening provides increased target area 

for needle penetration
• Ideal for autosamplers requiring closures to 

support of hang in vial tray
• One-piece design

 
J.G. Finneran Associates, Inc. www.jgfinneran.com

Scalpel
Slice 10574
• Combines the desirable properties of advanced 

ceramics with a blade that is safe to the touch
• Free of oil or other coatings, chemically inert, 

non-sparking, non-conductive, and never rust
• Cuts effectively, but is much safer to touch than 

standard scalpels

 
Slice www.sliceproducts.com
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Solution: There is a countermeasure to these issues—
Ace Glass’ Instatherm™. Developed back in the 1960s and 
refined since then, Instatherm™ is a better way to heat. 
It is a proprietary lightweight material application that 
is fused onto the outer surface of  the glass to provide an 
electrically conductive coating. Without compromising 
the integrity of  the glass, it is then surrounded by a rubber 
mesh to add a layer of  protection to the glass. With current 
better than average lead time compared to heating mantles, 
Instatherm™ is faster logistically and less expensive than 
heating mantles, and thus, from an operations and accounting 
standpoint, is the clear choice. Because of  its tight bond with 
the glass, it is able to provide the closest heating possible. It is 
able to create an even heat where heating tape’s loose fit does 
not. It provides that heat without hot spots for more precise 

temperature readings. On borosilicate glass, it can heat up 
to 250°C and with quartz glass it can heat up to 350°C and 
higher. To get to these temperatures, Instatherm™ is a rapid 
heating product; so, on average, it will heat faster than a 
heating mantle. Versus heating mantles, Instatherm™ is also 
more adaptable, as it does not carry a clunky base around. 
Being adaptable and thin allows Instatherm™ to go on just 
about any glass vessel. This is a huge plus for laboratories 
working with space constraints—whether that is from a lack 
of  overall space, a bigger laboratory that does not want to 
lose some of  its space to a heating mantle’s large base, or a 
laboratory that has many projects going on and not enough 
space for all of  them.

For more information, please visit www.aceglass.com

PROPER GLASS VESSEL HEATING
Problem: Heating mantles and heating tapes are widely used by today’s scientists and researchers 
when heating their glass vessels. They provide adequate heat and are a recognized standard. 
Heating mantles, which replace Bunsen burners or hot plates, use enclosed electric heat to heat 
the outside of the glass, borosilicate, or quartz, which in turn heats the inner material—normally 
organic liquid. The organic liquid can become flammable or have offshoot vapors that are flammable 
when exposed to direct heat as opposed to that from a heating mantle. This is why heating mantles 
are used in the first place.   However, longer lead times, expensive value to dollar ratios, space 
restrictions from new and smaller laboratories, and uneven and sometimes slow heat are causing 
heating mantle supporters to look elsewhere.  Each problem comes with a different set of variables. 
Longer lead times with heating mantles are generally not convenient to the user. The value to 
dollar ratio is also a problem for many of the newer laboratories who are trying to save a penny 
everywhere they can without jeopardizing the product’s heating method. Space restrictions are 
another issue, as heating mantles tend to be bulky and cumbersome. They also add extra weight and 
can have problems if the glass is an irregular shape. Heating tape, while not bulky, can sometimes fit 
too loosely around the glass vessel, creating uneven heat and less precise temperature readings.

how it works

Instatherm™ is made up of three layers. The first and 
inside layer is your glass vessel of choice. The second 
is a conductive heating film fused to the glass. The 
outermost layer is an insulating and protective covering.



61November 2018    Lab Manager

products in action

Eppendorf North America
102 Motor Parkway, Hauppauge, NY 11788
Tel: 800-645-3050 | www.eppendorf.com

Proper Pipetting Posture Prevents Muscle 
Strain During Work

Everyday work in a laboratory puts high demands on our 

bodies. Air-conditioned rooms, heavy equipment, and 

long series of repetitive movements strain different muscle 

groups. These burdens can lead to stiffness or pain in 

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

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

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

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

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

rect seating or standing position during work.

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

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

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

neck, or shoulders. Some also complain about headaches 

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

and repeated pipetting strains the arm and hand muscles. 

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

overuse among pipette users. 

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

are young. Usually, the pain disappears overnight and 

we resume pipetting as much as before and in the same 

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

ten and more intensely; sometimes it does not disappear 

anymore with easy stretching and exercise. This injury 

can become chronic and lead to reduced power in the 

arm, making you unable to pipette long periods with a 

mechanical pipette. Medical treatments, physical therapist 

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

are the consequences. 

Some simple points, like an upright seating position with 

the elbows close to the body and a chair positioned so 

that the elbows are slightly higher than the working table, 

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

rect seating position can prevent and release pain. It can 

make you feel more relaxed during work and less tired in 

the evening. 

Additionally, you should take care when arranging instru-

ments and tools on the worktable to have everything with-

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

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

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

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

to get sample tubes needed strains the whole body and 

makes work less effective and relaxed. 
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Solution: Luminata™, a software application built on 
the ACD/Spectrus Platform, offers scientists in process 
development the ability to construct live, interactive process 
maps that enable visualization of  the impurities at each stage 
of  the route, and visual comparison of  molecular composition 
across unit operations. This allows for rapid assessment and 
decision making around the effectiveness and efficiency of  
impurity control measures. The software stores the context of  
the experiment, expert interpretations, and decisions resulting 
from it. Connection of  live spectroscopic and chromatographic 
data with chemical entities allows analytical and process 
chemists alike to visually confirm the authenticity of  
numerical or textual interpretations, and to examine processed 
analytical data without having to open separate applications. 
The software offers the capability for different users to see 
the information most relevant to their work from the central 
database—this includes all chemical entities in the process 
with their related LC/UV/MS data, and the visualization of  
impurity fates for batches from the milligram to kilogram scale. 

Comprehensive process development data is easily reported 
across all stages with convenient export to Microsoft Word 
and Excel for reporting and further manipulation of  data if  
desired. Decision support tools facilitate batch assessments 
for investigations around alternative catalysts, reagents, and 
batches prepared on various scales.

The software also enables risk assessment conclusions pertaining 
to fate and purge. That is, identifying the formation and fate 
of  the impurity from the chemical information. Through the 
identification of  process related impurities from well-managed 
and assembled analytical data, the impurity fate mapping 
functionality allows for real-time quantitative purge factor 
determination. These tools, designed specifically with process 
development workflows in mind, ease the burden on project team 
members, whatever their role, to facilitate collaboration through 
robust and facile sharing of  chemical and analytical information. 

For more information, please visit www.ACDLabs.com.

MAKING INFORMED DECISIONS 
WITH DATA VISUALIZATION
Problem: Global regulatory authorities have been raising the expectation of incorporating quality by 
design (QbD) into pharmaceutical development. While QbD offers many important long-term benefits, 
these expectations are having a dramatic impact on product development groups, specifically on 
impurity control strategies that must be addressed. To follow these QbD principles, data visualization 
for decision making is essential. Currently in pharmaceutical development, chemical structure 
information may be available from the chemists' individual electronic laboratory notebooks, but data 
characterization information is not always easily accessible. Processed datasets are abstracted from 
rich interactive analytical data to images, numbers, and text because organizations lack systems that 
natively handle this data. Additionally, some of that data and interpreted information may have been 
transcribed and summarized into MS Excel spreadsheets, with cross functional teams contributing. 
While spreadsheets are effective for handling and managing numerical data—helping formulate and 
understand relationships through sorting and plotting—they are a weak tool for relating chemical 
structures with the analytical spectra and chromatograms used to identify and characterize them. 

how it works

Luminata—a single 
application for management 
of chemical and analytical 
impurity data and process 
development workflows.

http://www.labmanager.com
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One of the advantages of having a direct 

sales team is that we get to hear straight from 

you, our customers. We’ve listened to your 

feedback on two key problems you face 

– plastic and reagent waste. In light of this 

and our desire to add value to your pipetting 

workflow wherever we can, we turned our 

attention to the divided reservoir. 

REDUCING PLASTIC WASTE

Most reservoirs have a built-in base, which 

means that when you’re done, the whole thing is 

discarded, and that adds up to a lot of unneces-

sary plastic waste. By developing a sturdy, reus-

able base compatible with a range of reservoir 

inserts, we’re helping you to reduce your plastic 

waste, as well as saving you money. 

MINIMIZING DEAD VOLUMES

Next, we turned our attention to dead volumes, 

which is a real problem, particularly if you 

are using expensive reagents, such as a PCR 

master mix. Many other reagent reservoirs have 

V-shaped bottoms to minimize dead volume. 

However, the truth is that as soon as one tip on 

a multichannel pipette starts to aspirate air, the 

rest of the liquid in the other tips becomes dead 

volume. Our solution to this age-old problem 

was to develop a reservoir combined with two 

innovations: our SureFlo™ anti-sealing array 

and our unique surface treatment.

SureFlo works on a simple but powerful 

principle. A series of tiny channels enables 

your pipette tips to sit on the bottom of the res-

ervoir, without sealing or creating a vacuum, 

while still allowing your reagent liquid to flow 

smoothly. This is enhanced by our specially 

formulated inert, hydrophilic surface treatment 

that prevents liquid from pooling, resulting in 

a reservoir designed to offer the lowest dead 

volumes on the market. 

A DIVIDED RESERVOIR WITH ALL 
THE BENEFITS

Our latest release is the divided reservoir, offer-

ing 5 and 10 ml volumes side-by-side, while 

still fitting comfortably in a 25 ml reusable 

base with clearly visible volume graduations for 

accurate filling. Incredibly, some of our early 

tests reveal that we can achieve dead volumes 

of less than 3 µl – our lowest ever – on the 5 

ml side. The new design perfectly complements 

INTEGRA’s entire family of multichannel EVOLVE 

manual pipettes, VIAFLO electronic pipettes 

and VOYAGER adjustable spacing pipettes. 

The eight-channel VOYAGER pipette is ideal 

for aspirating from the 5 ml side and then dis-

pensing into a 96- or 384-well plate. As with 

other reservoirs in the family, we’ve molded 

pour-back spouts into the corners, enabling 

convenient, spill-free return of unused reagent to 

the source container, and the reservoir is avail-

able in both polystyrene and polypropylene for 

compatibility with a wide range of chemicals. 

WHAT ARE YOU WAITING FOR?

It might be reasonable to think that all these 

benefits come with a hefty price tag, but 

we’re delighted to offer the divided reservoir 

at a genuinely competitive rate. And when 

you consider the true cost of dead volumes, 

reagent waste and throwing away plastic, it’s 

hard to argue against the compelling case for 

giving our reservoirs a try. 

Visit www.integra-biosciences.com to learn 

more or watch the product video.

About INTEGRA Biosciences

INTEGRA Biosciences (https://www.integra-bio-
sciences.com) is a leading provider of high-quality 
laboratory tools for liquid handling and media 
preparation.  The company is committed to creating 
innovative solutions which fulfil the needs of its cus-
tomers in research, diagnostics and quality control 
within the life science markets and medical industry. 
Today, INTEGRA innovative laboratory products are 
widely used all around the world. More than ninety 
distribution partners form a worldwide sales network 
providing responsive and competent services to 
customers. These distribution partners are supported 
by a highly motivated and experienced team of 
specialists at the company headquarters in Zizers, 
Switzerland and Hudson, NH, USA.  INTEGRA is 
an ISO 9001 certified company.

INTEGRA Biosciences Corp.
Hudson, NH 03051, USA

T +1 603 578 5800 | F +1 603 577 5529
info-us@integra-biosciences.com

products in action

Rethinking the divided reservoir 
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Refurbished 
Analytical 
Equipment

www.ietltd.com      sales@ietltd.com
Phone: 847.913.0777

INTERNATIONAL EQUIPMENT TRADING LTD.

since 1979

Mass Specs    HPLC    NMR    Biotech

SOLIS BALANCES OFFER REMARKABLE READABILITY

Contact: Adam Equipment
www.adamequipment.com

Adam Equipment’s new Solis range of balances includes 
semi-micro, analytical, and precision models. Solis 
balances offer capacities up to 8,200g and provide lab 
professionals with the features needed for a variety of 
applications. With a high-resolution graphic display 
and intuitive operation, Solis is an outstanding choice 
for complex lab weighing tasks. The keypad contains 
easy-to-read buttons and helpful navigation arrows. To 
prevent overloads, users can easily monitor available and 
used balance capacity by observing the tracker located 
prominently on the display. Formulation is simple, and 
the Solis stores up to 99 ingredients for fast recall.

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  

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

AGILENT 6140 QUAD LCMS AGILENT 5973N CI/EI MSD, 6890N Network GC, 
CTC Analyycs Leap Technologies Combi PAL

Thanksgiving Deals!
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How Mobile Apps are Transforming Science
Once thought of  as a way to browse the internet and communicate with friends, smart-
phones are now entering labs as a tool for managers to keep track of  inventory, remotely 
monitor instruments, and find the information they need for experiments. Teams of  
researchers are also developing mobile apps to help solve challenges in the field.

1 2 3

1 The Secret Science of Great Design
There are some basic fundamentals to great 
design that are often overlooked or aban-
doned. Frequently, product design is com-
promised for reasons of  cost effectiveness, 
novelty, or simply from a lack of  under-
standing of  its primary function. It’s impor-
tant to build a product that is both innovative 
and useful, as well as being understandable, 
long-lasting, and aesthetically pleasing.

Read more at LabManager.com/science-design

2 Trending on Social Media: Record-
Breaking 'MagLab' Offers Unparalleled 
Research Environment 
As of  Oct. 11, Lab Manager’s top October issue 
article posted to social media was our Labs 
Less Ordinary profile piece on The National 
High Magnetic Field Laboratory (MagLab). 
The MagLab attracts more than 1,400 visiting 
scientists each year and is home to one-of-a-
kind instruments and magnets.

Read more at LabManager.com/MagLab

3 Most Popular Webinar
Our most recent top webinar on LabManager.
com with 187 registrants was “Tools and Tech-
nologies for Food and Beverage Science.” This 
TechTrends webinar explored various physico-
chemical techniques and instrumentation as they 
are applied to food science. It also explained how 
to establish workflows and protocols to obtain the 
best results in your lab. Though it ran on Sept. 13, 
you can still register to watch on-demand.

Read more at LabManager.com/food-bev-science

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

http://www.labmanager.com/science-design
http://www.labmanager.com/MagLab
http://www.labmanager.com/food-bev-science
http://www.labmanager.com/food-bev-science
http://www.labmanager.com/MagLab
http://www.labmanager.com/science-design
http://www.labmanager.com
http://www.labmanager.com
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Dear Linda,

I have recently taken over managing a small 
research lab after the previous manager 
was promoted to a position at one of  our 
satellite labs. Fortunately, she had in place 
many health and safety programs and 
procedures before she left. However, when 
it comes to managing our chemical waste, 
those procedures are less clear. I recognize 
that this is a very important area requiring 
careful attention for both safety and legal 
reasons. I’m wondering if  you can provide 
me with some general guidelines for begin-
ning an effective chemical waste manage-
ment program.

Thanks,   
Iris

ask linda

ASK LINDA

MANAGING 
CHEMICAL 
WASTE

QUESTION: ANSWER:

Dear Iris, 

Proper management of  chemical waste is impor-
tant not only for safety but for economic health, 
since serious fines and penalties are possible if  
waste is not handled according to regulations.

Your first step is to develop a written plan. 
That plan should:

• Designate a lab waste manager

• Assign responsibilities for the manager as 
well as laboratory workers

• List required training and the method 
used to document training 

• Provide the standard operating proce-
dures you will use to run your waste 
management program

Such a written plan also allows you to clearly 
state any specific policies that must be fol-
lowed, such as “no hazardous wastes shall be 
disposed in the sinks or trash.” 

If  your lab generates a waste stream, your 
first step is to determine whether the waste 

is hazardous or not. It is considered hazard-
ous waste if: 

• Any components are on one of  two lists 
of  chemicals (P-list for acutely hazard-
ous or U-list for general toxic chemicals) 

• It has one of  the characteristics for ignit-
ability, corrosivity, reactivity, or toxicity as 
defined in 40CFR 261.20 

After completing your waste characterization, 
you will need to implement a collection and 
storage strategy. For most research laboratory 
facilities, wastes are collected at the point of  
generation. Usually this is done using small 
volume containers that are later moved to a 
larger segregated storage area. 

Be aware that those containers must be labeled 
“Hazardous Waste” and list all constituents 
with their percentage of  the total, and that 
incompatible chemicals are separated.

There’s much more information available on 
this topic, but I hope this helps you get started.

Cheers, Linda

Linda's Lab
Lenny Gets Goggles

Lenny, 
sunglasses 
do not provide 
proper eye 
protection
in the lab. 

Hey Linda, check 
out my cool new 
shades!

These are standard 
safety goggles. But a 
myriad of options 
unique to your safety 
needs are available.

Labs are full of eye hazards 
like chemical splashes, flying 
dust, and UV light.

So it’s not a question of 
whether eye protection is 
needed, but rather what 
type is correct.

They’re not as 
stylish as my 
new shades…

Around 
here, 
safety IS 
stylish. 

Looking 
good, Lenny!

Sweet 
goggles!

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

http://www.labmanager.com/hazardous-chemical-waste
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DEVELOPING YOUR 
TEAM’S HIGHER SAFETY 

CONSCIOUSNESS

The health and safety of laboratory staff will always be of 
utmost importance to any lab manager. But safety measures 
extend far beyond proper personal protective equipment (PPE) 
usage. This session of the Leadership Summit will address 
multiple aspects of safe lab design and operation, and provide 
tips to ensure you are prepared for safety inspections. 

Dennis Terpin
Retired Senior Industrial Hygienist/Emergency Manager
University of Illinois, Chicago

SESSION 2
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