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We observe trends constantly in our daily lives, from the latest fash-
ions to new advances in smartphone technology. But what sort of  
trends are emerging in the workplace? Scientists are immersed in an 
innovative and creative environment, always striving for the next big 
breakthrough. While some trends (both in and out of  the lab) just 
become fads, some can drastically change the way research is con-
ducted. This issue highlights a few of  the “hot topics” coming out 
of  labs in recent years, and offers a glimpse at what is yet to come.

This month’s cover story (page 10) focuses on the ongoing trend 
of  moving toward automated laboratories. Regardless of  the type 
of  lab you work in, there are opportunities to implement automat-
ed instruments and features into your facility. Throughout history, 
there has been an underlying fear that automation and robotics 
would replace human workers, but lab automation streamlines 
processes and allows researchers to work on more complex tasks. 
As Brandoch Cook, PhD, explains, digital lab assistants are making 
their way into labs, capable of  recording notes, performing cal-
culations, and looking up information for researchers. “Ideally, as 
laboratory digital assistants progress in their capabilities and there 
is more vigorous competition in what is yet an inchoate and exigu-
ous field, they will foster a new era of  efficiency in experimenta-
tion, record keeping, and communication,” writes Cook. 

When it comes to the actual research, one area that is garnering a 
lot of  attention is the analytical cannabis field. In previous issues 
of  Lab Manager we have discussed the unique requirements of  
designing and maintaining cannabis testing labs, as well as the 
challenges associated with sample preparation of  the substance. 

Now, this month’s industry insights article dives into another chal-
lenging topic— cannabis potency testing. Cannabis products come 
in many forms, from flowers to oils, food products, and more, and 
they hold thousands of  different compounds. With so much vari-
ety between strains, it makes it difficult to properly analyze with 
consistency. Turn to page 38 to learn more about the challenges of  
potency testing and how researchers are overcoming them.

There’s a new wave of  scientists establishing themselves as leaders 
in the lab. According to the Bureau of  Labor Statistics, millen-
nials will make up about one-third of  the overall workforce in 
the US by 2025. The millennial age range is defined as those who 
were born between 1980 and 1996. In the lab, this can include both 
new graduates and experienced workers. With this new genera-
tion comes unique expectations and different learning styles. Our 
Leadership & Staffing article, which begins on page 30, discusses 
tactics to best manage millennials in the lab, and set them up for 
success as future leaders. 

Scientific research, methods, and instrumentation are constantly 
evolving. Scientists must be able to adapt to an ever-changing 
landscape if  they are to succeed and make an impact. Identifying 
new trends and innovations can help expedite this important work. 
So, what other emerging trends have you observed in the lab?

Best,

what’s on trend?

https://www.labmanager.com
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HIGH POWER AND VARIABLE 
SPEED: The PRO250 homogenizer 

delivers 576 watts of high-power 

homogenization in a compact handheld 

unit with a variable speed range from 

5000 to 30000 rpm.

BUILT IN SENSORS TO 
IMPROVE DURABILITY: 
The PRO250 Homogenizer 

is durable and can process 

samples for hours at a time.  

It is equipped with a sensor to 

prevent overheating and protect 

the motor unit from damage 

due to processing an overload 

of highly viscous samples or 

high volumes.

HIGH QUALITY PROBES:  
The PRO Scientific generator probes 

are precision crafted to ensure efficient 

and effective homogenization. They are 

manufactured with 316SS to ensure 

chemical compatibility with reagents. 

SUITED FOR SAMPLES 
RANGING FROM NON-
VISCOUS TO HIGHLY 
VISCOUS: Maximum processing 

volumes for non-viscous samples 

(vegetable oil consistency) is 5 liters. 

Maximum processing volume for more 

viscous samples (such as lotions) is 2-3 

liters, and for extremely viscous samples 

(such as honey) is 500 to 750 milliliters. 

Addition of the acetal resin deflector 

head enhances homogenization power. 

GREATER LONGEVITY: 
Improved 3-step connection between 

PRO Homogenizer and generator 

probe improves stability, durability, and 

prolongs the life of the generator probe.

PRODUCE ULTRAFINE 
NANO PARTICLES:  
PRO Scientific generator probes have 

very tight clearance between the rotor 

knife and stator tube, resulting in a 

higher yield breakdown of particles 

in a shorter period of time. Under the 

most efficient homogenizing conditions, 

it can produce “ultrafine” particles 

within the nanoemulsion range (1 

micron/1000 nanometers). 

PRO Homogenizers and generator probes are precision designed to provide reliable, reproducible results that are required 
for cannabis testing and quality control as well as the creation of  shelf-stable cannabis infused emulsions and products. 
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P eriods of  technological disruption are fraught 
with existential uncertainty. When the blacksmith 
Hephaestus of  Homeric myth forged his automatons 

and directed them to produce weapons for the Olym-
pian gods, it was symbolic of  a 3,000-year-old worry 
that the human worker would, imminently, be replaced. 
Labor automation has always been a polarizing subject, 
approached alternately with hushed caution and with a 
tendency to rant and rave, to smash and rend.  

Although the godfather of  
machine tools—the lathe—
came into widespread use by 
the 13th century, automation 
did not begin in earnest until 
the dawn of  the Industrial 
Revolution. Advances in mill-
ing technology allowed the 
first continuous rolling of  
paper and sheet metal with minimal human interference. 
Later innovations in textile manufacturing presented the 
Luddites with their impending Armageddon, and they 
exacted futile vengeance on the mechanized surrogates 
of  their human supervisors. As the tractor replaced the 
horse-drawn plow and the car cashiered the coach-and-
four, thousands of  the heirs of  Hephaestus were suddenly 
jobless. As demand in more modern, consumer-driven in-
dustries outstripped the capacity of  available labor to fulfill 

it, automation crept or blundered into those industries. And 
yet, human labor continued on. Moreover, some futurists 
predicted a 20-hour workweek (note: be wary of  those who 
claim that job title). With an ever-greater workload (alas), 
labor continued robustly into arenas thought safe from au-
tomation in which educations are highly intensive and skill 
sets are highly specialized—laboratory science, for example.

The mill, the mechanized assembly line, and even the 
computer are at odds with the concept that scientific in-

quiry can be automated. The 
gathering of  observations 
that form the basis of  induc-
tive principles upon which 
hypotheses are built is nec-
essarily a sensory process, 
poorly adaptable to circuitry. 
Although most hypotheses 
are more realistically ex post 

facto rationalizations, the computational power of  minds 
in collaboration would still seem to boggle the capabili-
ties of  silicon and wire. But perhaps we are arrogant in 
our specialization, thinking that we can’t or shouldn’t 
outsource our discoveries to machines. Rather, while we 
hold the processes of  observation and hypothesis with the 
grip of  the righteous, automation has clearly enabled and 
improved experimentation for many years and continues 
to do so in ways ever more significant. 

“Fundamentally, automation in 
experimentation is an adaptive 

response to throughput.”

by Brandoch Cook, PhD

Laboratory 
Trends
SCIENCE AT THE EDGE 
OF AUTOMATION

https://www.labmanager.com
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Fundamentally, automation in experimentation is an 
adaptive response to throughput. Secondarily, research 
science suffers from a noted crisis in reproducibility. 
With the rapid progression of  the quantity and quality 
of  genomics (and other -omics) data through continu-
ally evolving next-generation sequencing platforms, 
throughput has accelerated exponentially. Now, normal 
human capabilities cannot handle the hands-on work-
load, and human interference can skew results unaccept-
ably. Similarly, robotics commonly substitutes for human 
hands whenever possible in deposition of  reagents for 
high-throughput screening studies and for sensitive 
PCR-driven characterizations of  polymorphisms in rare 
and important cancer cell types. Because of  expense, 
expertise, and convenience, we delegate much of  this 
type of  work to dedicated core facilities. However, as 
costs decrease through innovation and common use, as 
journals more frequently require in-depth analyses of  
metadata, and as constrictions in budgets and laboratory 

space result in streamlined staffing solutions, automation 
will increasingly move to the individual bench.

Two experimental techniques, CRISPR gene edit-
ing and induced pluripotency, have recently shattered 
the perceived boundaries of  biomedical research. The 
adaptation by Jennifer Doudna, Emmanuelle Charpen-
tier, and others in 2012 of  a bacterial immune response 
to impact eukaryotic DNA excision and repair creates 
rapid and heritable precision changes in gene expression. 
Induced pluripotency, introduced by Shinya Yamanaka 
and colleagues in 2006, converts ordinary somatic cells 
to multipotential induced pluripotent stem cells (iPSCs) 
via expression of  specific transcription factor genes. 
These techniques have moved frontiers outward at an 
alarming rate and provided an almost tangible finish 
line for the goals of  genetic and regenerative medicine 
to devise permanent cures. However, the conceptual 
pipeline for such an effort is intrinsically daunting. For 
example, characterizing the genotype-to-phenotype 

laboratory trends

http://www.labconco.com
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relationship within a particular cancer cell may require 
many more CRISPR permutations and combinations 
than human hands can achieve. Automation of  as much 
of  the process as possible—from target identification to 
transfection to analysis—is crucial in terms of  efficiency 
and consistency. Accordingly, corporations, startups, and 
organizations have begun to optimize CRISPR auto-
mation systems. Underlying much of  this effort is the 
increasing importance of  microfluidics. 

Microfluidics facilitates integration of  many different 
laboratory procedures, in stepwise, parallel, or simultane-
ous fashion, in miniature onto a handheld device such as a 
chip or flow chamber. One variation, digital microfluidics 
(DMF), employs devices that control individual droplets 
over an open array of  electrodes and directs them to move, 
split, combine, and dispense from reservoirs in sub-microli-
ter volumes. Laboratories have already automated work-
flows using DMF in several ways, including: 1) quantitative 
analyses of  enzymatic reactions, with accurate kinetics 
in the absence of  hands-on delays; 2) simultaneous DNA 
ligations to generate molecular clonal libraries; 3) improved 
workflow in sample preparation and analysis in clinical 
diagnostics; 4) elimination of  time- and reagent-consuming 
steps in proteomics studies; and 5) cell sorting via electri-
cal, optical, or magnetic force inside droplets. Conceptually, 
DMF systems can establish miniaturized cell cultures and 
apply unique CRISPR library conditions to each one. Gene 
knockdowns and resulting phenotypes can be evaluated 
on-chip, marking an improvement from first-generation 
microfluidics chambers, which require removal of  cells. 
Adaptations of  DMF to CRISPR and other techniques are 
being accomplished in a DIY manner by research groups 
looking to augment capabilities at the scale of  projects 
rather than of  industries. Therefore, some emerging de-
vices are relatively low cost and there is a transparency and 
an open-source culture in data sharing and technology. In 
keeping with that spirit, there are several interrogative tools 

such as CRISPRdisco, an automated algorithm to identify 
and analyze CRISPR repeats from thousands of  publicly 
available genome assemblies, which also has the potential 
to identify novel CRISPR cleavage systems. With the 
controversial battle for ownership of  CRISPR-related 
intellectual property seemingly over, the effort to estab-
lish an automated commercial CRISPR-cell pipeline led 
by Horizon Discovery, in partnership with Solentim and 
ERS Genomics, is at the forefront.  

Microfluidics can also ostensibly automate creation, 
validation, and study of  novel iPSC lines from biologi-
cal or patient samples. However, there is a problem of  
scale, with the number of  cells in a microdroplet probably 
inadequate for therapeutic purposes. The New York Stem 
Cell Foundation, with its Global Stem Cell Array, is seeking 
to optimize scalability and throughput via automation with 
an eight-step robotic workflow that proceeds from thaw-
ing of  somatic cells through reprogramming, sorting, clone 
selection, culture expansion, and freezing. Additionally, 
Panasonic has a joint venture with the University of  Kyoto 
for a commercial automated iPSC culture system, and 
Evotec has partnered with Harvard to build an iPSC-based 
industrialized drug-screening platform. These systems are 
potentially adaptable to iPSC differentiation into organoids 
and other derivative cultures that can take many labor-
intensive months to cultivate and validate. Comprehensive 
automation may relieve common flaws and inconsistencies 
in iPSC studies ascribed to the sensitivities of  cultures that 
typically require daily maintenance and observation. With 
automation, humans can get their weekends back.    

In that extra time, investigators and technicians will 
soon be able to take much better notes just by saying them 
to a laboratory digital assistant. The first of  these devices, 
LabTwin, is commercially available and is already initiat-
ing partnerships with universities and institutions. (Not 
by itself. Not yet.) Its machine-learning platform allows 
voice-activated note-taking, access to standard protocols, 
and centralization of  laboratory inventory and reagent 
lists. A slightly older, more familiar digital assistant has 
already served basic functions in scientific settings, with 
the ability to set multiple timers and access rudimentary 
information such as molecular weights and boiling points. 
Since its introduction, end users have modified Alexa soft-
ware to augment its capabilities, and the most successful 
of  science-oriented modifications has led to a partnership 
between a software developer trying to help his scientist 
wife and the world’s largest corporation. The resulting 
product, HelixAI, is in development stages, but it promises 

“Investigators and technicians will 
soon be able to take much better 
notes just by saying them to a  
laboratory digital assistant.”

https://www.labmanager.com


to improve efficiency and reproducibility through real-
time availability of  stepwise protocols and individually 
customizable scientific reference information. It also aims 
to optimize safety and use of  space through add-ons such 
as access to chemical data sheets and a mapping feature 
that can identify bottlenecks in laboratory floor plans.

Ideally, as laboratory digital assistants progress in their 
capabilities and there is more vigorous competition in 
what is yet an inchoate and exiguous field, they will foster 
a new era of  efficiency in experimentation, record keep-
ing, and communication. For instance, the future duties 
of  an incoming lab manager may include taking mobile 
screenshots of  old laboratory notebooks and protocol 
sheets and syncing them to a centralized AI-powered 
database that employs handwriting recognition technology 
and can make the information immediately available to all 
group members. Additionally, if  software is standardized 
and made reciprocally compatible, different types of  data 
could be accessed at will through individual devices acting 

in the manner of  servers, rather than having to move from 
computer to computer with a flash drive.

Even in the face of  all this potential, there is also cause for 
concern. Consumer and societal trust of  the tech titans likely 
to either develop or acquire this technology is at its nadir. 
Unpublished data and clinical information are highly sensi-
tive and necessarily proprietary, and reports of  home devices 
monitoring private conversations underline that mistrust. 
Heightening this concern is the frequent bug-filled nature of  
first-generation technology, which may make precious data 
more susceptible to theft or loss. Moving forward, scientific 
digital assistants should, at minimum, show immediate out-
of-the-box competence for the features they claim. Finally, 
though, let the optimists among us rejoice, however condi-
tionally. The 20-hour workweek may be upon us after all.

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

laboratory trends
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Earlier this year, bioscientists reported in the journal 
Acta Biomaterialia a novel way to 3D-print artificial 
human tissues to help heal bone and cartilage inju-

ries. The innovative work was carried out by a team at 
Rice University’s Biomaterials Lab.

The team detailed their initial success at engineering 
scaffolds that can replicate the physical characteristics of  
osteochondral tissue, the hard bone beneath a compress-
ible layer of  cartilage that appears as the smooth surface 
on the ends of  long bones. Common among athletes in 
particular, injuries to these 
bones can involve small 
cracks or pieces that break 
off  and result in severe pain 
or lead to arthritis. 

Historically, it has been 
difficult to reproduce this 
human material in the lab. 
The Biomaterials Lab team 
at Rice, in collaboration with 
researchers at the University 
of  Maryland, discovered that the key to success is to mim-
ic the tissue that turns gradually from cartilage (chondral 
tissue) at the surface to bone (osteo) underneath. They 
did this by printing a scaffold with custom mixtures of  a 
polymer for the former and a ceramic for the latter with 
imbedded pores that would allow the patient’s own cells 
and blood vessels to infiltrate the implant, eventually al-
lowing it to become part of  the natural bone and cartilage. 
The next step of  the project will look to determine how to 

print an osteochondral implant that perfectly fits a specific 
patient and allows the porous implant to grow into, and 
function with, the bone and cartilage. 

This development is one example of  the lab’s main 
focus: improving patient health and overcoming medi-
cal challenges through innovative biomedical research. 
The lab houses the education and equipment needs to 
fabricate and characterize materials, enhancing bioma-
terials-related activities including developing regenera-
tive medicine techniques, designing devices, and build-

ing prototypes. The lab is 
equipped with a variety of  
specialized equipment, in-
cluding a micro-CT, numer-
ous types of  3D printers, 
bioprinters, a professional-
grade electrospinning de-
vice, and other instruments, 
to carry out this work. 

Anthony (Tony) Mel-
chiorri, associate director 

of  the Biomaterials Lab, gave a rundown of  a typical 
process in the lab and how these instruments are used: 
A researcher can use the lab’s equipment to characterize 
material and then try to optimize it for the properties 
they are looking for with rheology and chromatography 
techniques. After they get the material they think is right, 
they 3D-print it and then use the micro-CT to make 
sure the material looks as it should. “It is a nice feedback 
loop that we have designed into the lab,” says Melchiorri. 

The Biomaterials  
Lab at Rice University
NOVEL SOLUTIONS HELP  
SOLVE MEDICAL CHALLENGES 
by Lauren Everett

“We don’t have to reinvent the 
wheel when we can use what 
evolution and Mother Nature 

already have given us.”
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Many factors can affect the process of  developing 
these materials, however. Melchiorri noted that even 
a small factor like humidity 
levels can affect a researcher’s 
steps and results if  they don’t 
have a controlled environment. 
Without a controlled environ-
ment, a material that worked 
well in the winter may not 
come out the same as in the 
summer, especially in a humid-
ity-prone area like Houston, 
where the lab is located.

Natural versus synthetic 
Melchiorri discussed how there has been a shift toward fo-

cusing on taking naturally derived materials and replacing, as 

much as possible, the overall reliance on synthetic materials. 
“We don’t have to reinvent the wheel when we can use what 

evolution and Mother Nature 
already have given us,” he said.

Even so, Melchiorri recog-
nizes that it is still currently 
easier to use the lab’s biofabri-
cation equipment with synthetic 
materials, because they are 
predictable, easy to work with, 
and can be controlled. “On the 
other hand, bioderived materi-
als—hydrogels from gelatin 
or collagen—can vary batch 
to batch based on your source, 

and it can be more difficult to get uniform biologically 
derived materials,” he explained. Therefore, there’s been 

1. Rice University’s BioScience Research Collaborative. Credit: Brandon Martin / 
Rice University  2. A postdoctoral researcher shows a group of attendees how 
to tissue-engineer scaffolds during the Biomaterials Lab’s 2018 Biofabrication 
Workshop. Credit: Yuseon Kim  3. A graduate student observes the electro-
spinning of a custom polymer in a commercial-grade YFlow electrospinning 
machine. Credit: Anthony Melchiorri, 2018  4. An upper-school student from 
the Awty International School works on a prosthetic hand that she 3D-printed 
during a Biomaterials Lab internship program. Credit: Yuseon Kim  5. Rice 
University graduate student Sean Bittner holds a 3D-printed scaffold created 
to help heal osteochondral injuries. Credit: Jeff Fitlow / Rice University 

“If we can’t reproduce our 
methods, there’s no way 
we will see it hit a patient 
or surgical room, so that 

is an evolving challenge.”

1. 

3. 

2. 
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a push recently in the field of  biofabrication to stan-
dardize both the materials and the techniques used to 
analyze the materials and figure out how researchers can 
translate them into 3D techniques to create actual tissues 
and scaffolds that have the reproducibility strength to 
eventually become FDA-cleared therapeutic material.

Another project currently underway at the Bioma-
terials Lab focuses on developing uniform and modu-
lar bioinks for hard tissues like cartilage and bone. 
Through a collaboration with researchers at Wake 
Forest University (Winston-Salem, NC), the Rice team 
is hoping to create a bioink that not only works on the 
Biomaterials Lab’s printers but that can also be repli-
cated on various types of  3D printers, so that research-
ers can easily modulate the material depending on the 
type of  tissue needed, its properties, etc.  

“If  we can’t reproduce our methods, there’s no way 
we will see it hit a patient or surgical room, so that is an 
evolving challenge. Naturally derived materials com-
pound this challenge,” says Melchiorri.

Establishing collaborations and sharing their latest 
research developments is an important aspect of  the 
lab. Each year, the Biomaterials Lab hosts a Biofabrica-
tion Workshop, open to all of  the university’s students, 
staff, faculty, and researchers who are interested in 
biofabrication technology. The one-day event covers 
topics such as design considerations for 3D printing, 
melt-electrospinning writing, and assessing printabil-
ity of  custom materials. The course includes a mix of  
interactive lectures and discussions, as well as hands-on 
training of  the lab’s unique instruments.

Looking toward the future, Melchiorri plans to 
identify and acquire additional specialized equipment 
needed to advance the lab’s research and hopes to 
expand collaborations with industry partners to ensure 
new innovations and solutions transfer into medical of-
fices and hospitals.

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

4. 
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EXPERT GUIDANCE ON YOUR 
PATH TO A HIGHER STANDARD 
OF QUALITY

QUALITY MANAGEMENT SYSTEMS 
FOR A SUCCESSFUL LABORATORY

Improving laboratory systems and operations enhanc-
es productivity and efficiency, and helps laboratories 
achieve their objectives. Despite the benefits of  imple-
menting quality management systems, many labora-
tories are hesitant due to a lack of  knowledge and the 
number of  requirements for those seeking accreditation.  

Implementing a quality management system requires 
individuals with the expertise to design, document, 
manage risk, and audit the system. Management systems 
courses teach participants the concepts and skills neces-
sary to increase efficiency, competency, and confidence 
when performing operations. In turn, this knowledge 
enables laboratories to gain a greater level of  consumer 
confidence and achieve accreditation. 

Formal training can help labs create better operations and management systems 
and improve performance for greater competence and consumer confidence



IMPROVING INDIVIDUAL AND 
ORGANIZATIONAL PERFORMANCE 
THROUGH COMPETENCY-BASED 
LEARNING 

Competency-based learning relies on an individual 
mastering a single skill or competency before moving 
on to the next to achieve a larger learning goal. This 
model can be designed to align with specific organi-
zational goals to maximize engagement, knowledge, 
and skills acquisition. Competency-based learning also 
ensures that participants take away knowledge and 
skills required to improve their individual performance 
as well as that of  the organization. With this approach, 
instructor-led training covering international standards, 
quality systems, technical tools, and soft skills develops 
confidence and consistency within the organization. 
Opting for onsite training saves the time and expense 
associated with travel to off-site training locations and 
offers the additional benefits of  highly tailored content 
and team building exercises. 

FLEXIBILITY WITHOUT SACRIFICING 
QUALITY

Despite the benefits of  instructor-led training, there is 
growing demand for high-quality e-learning and online 
resources that offer greater flexibility without sacrific-
ing the quality of  education. Accurate measurement is 
critical in every laboratory, and high-quality metrology 
training is essential for good results. E-learning elimi-
nates the cost and inconvenience of  traveling to attend 
courses, and enables technicians to learn, maintain, and 
update their skills at their own pace to ensure accurate, 
reliable measurement practices. It is especially useful 
for training new hires, and providing refresher training 
to ensure current employees remain well-versed in the 
principles of  metrology. Online assessments, documents, 
and certificates of  completion streamline record keep-
ing, which is especially useful during audits. 

TRANSITIONING KNOWLEDGE  
INTO PRACTICE

Instructor-led training and e-learning help to establish 
a strong foundation of  knowledge and skills required to 
improve competency within an organization and help to 
achieve accreditation. The next challenge lies in under-
standing gaps and areas that require improvement and 
applying this knowledge to enhance the organization’s 
operations and processes. Pairing consulting services with 
instructor led-training or e-learning ensures organizations 
have the support and resources required to achieve their 
goals. A consultant can help identify gaps and provide as-
sistance in areas ranging from risk and process management 
and conformity assessment requirements, to regulatory 
compliance, and Quality Management System. 

To meet the demand for a full-service solution, the 
newly established A2LA WorkPlace Training (A2LA 
WPT) offers instructor-led training and e-learning 
resources, previously offered by A2LA, in addition to con-
sulting services.  Whether seeking guidance in the devel-
opment of  quality management systems or reviewing best 
measurement practices, A2LA WPT offers instructor-led, 
e-learning, and consulting solutions to support your labo-
ratory on the path to a higher standard of  quality.

in focus | A2LA

 

For more information,  
scan the QR code or visit  

www.A2LAWPT.org/InFocus

https://www.A2LAWPT.org/InFocus
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R ecently, my colleagues and I faced a huge dilemma 
during our lab clean-up. “Reagent A is expired. Should 
we toss it away? Or can we still keep it for use? Accord-

ing to the Certificate of  Analysis, reagent B does not have an 
expiration date, does it mean that it can be used indefinitely?”

Hoping to find answers to our problems, I went online 
and was disappointed to find no straightforward solutions 
from the manufacturers. Instead, I had a surprise finding—
there is a huge online community who is as confused as 
I am. A simple search on Research Gate revealed count-
less questions relating to the use of  expired reagents and 
advice to better manage inventories. 

With continual changes in manpower and a lack of  
careful documentation, it is common for anyone who has 
worked long enough in a lab to have to deal with expired 
reagents. This article hopes to clarify some of  the termi-
nologies associated with expiration dates and the factors 
to consider when using expired reagents. It will also 
provide some tips to better manage inventories.

Terminologies around expiry
Most of  us are familiar with the word “expiry” which 

is defined by Oxford Dictionaries as “the end of  the pe-
riod in which something is valid.” However, manufactur-
ers such as MilliporeSigma (Burlington, MA) and Lonza 
(Basel, Switzerland) have come up with a list of  other 
terminologies, which is useful to know when managing 
expired reagents. Here are some of  the more widely 
used terms used by MilliporeSigma:

Expiration or shelf-life dated product: This is a product 
which is expected to meet its specified properties only 
when stored under manufacturers’ defined conditions. 

Recommended retest dated product: This is essentially the 
same as an expiration dated product. The catch is, how-
ever, that the expiration date may be extended following 
retest and review of  the product’s quality.  

Product without retest or expiration dates: This is a 
product with no indication that it can become unstable, 
but product retest is recommended every few years for 
quality control.

Can expired reagents be used?
While most, if  not all, manufacturers would recom-

mend not using reagents past their expiration dates, those 
who have sufficient lab experience would agree that this 
is not always the best advice financially and scientifically. 
For instance, I had used antibodies that were at least three 
years past the expiration date—which is usually three 
to six months after first thawing—without any problem. 

business management

Expired Reagents: To Keep 
or to Toss? FACTORS TO CONSIDER BEFORE USING 

EXPIRED REAGENTS  by Andy Tay 

Chemicals stored without proper labeling and categorization  
on shelves and in freezers can easily expire. Credit: Andy Tay
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There is an interesting study showing that antibodies can 
be used up to 26 years past their expiration dates. I also 
had a colleague who used only expired enzymatic solution 
for tissue digestion as she found it to be less harsh on cells.

The answer, in my opinion, regarding the use of  ex-
pired reagents is risk-managing. There are a number of  
factors to consider before using expired reagents. When 
there is low risk of  product degradation due to delivery 
and storage, unlikely contamination, and availability 
of  simple methods to assess the properties of  reagents, 
expired products can be used without qualms. The op-
posite also holds true. When there is huge uncertainty 
about the quality of  expired reagents, it is not worth the 
risk to sabotage one’s experiment.

Minimizing risks from storage conditions
The storage conditions of  reagents are always stated 

on the Certificate of  Analysis or Safety Data Sheet. Be-
fore using expired products, check whether their previ-
ous storage conditions are similar to those recommended 

by manufacturers. The more important storage condi-
tions are temperature, light exposure, and humidity. 

High temperature can affect the integrity of  many bio-
logical reagents such as enzymes, which can become de-
natured and no longer bind to their targets. For products 
that should be stored frozen, the number of  freeze-thaw 
cycles should also be minimal. Exposure to light affects 
the stability of  fluorescent products such as dyes, which 
should be handled and stored only in the dark. Therefore, 
if  an expired photo-sensitive reagent has been exposed to 
light continually, it should go into the bin. 

Humidity is a storage condition that is often overlooked. 
As a PhD student in Los Angeles, I was surprised to find 
out that a chemical reagent known as poly-dimethyl-silox-
ane (PDMS) is still usable a year after it expired because 
back in Singapore where I also used PDMS regularly, 
the expired chemical no longer works. For reference, the 
humidity of  Los Angeles is usually <10 percent while that 
of  Singapore is typically >90 percent, and high humidity 
is known to accelerate the rate of  chemical degradation. 
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Unfortunately, Certificate of  Analysis does not 
provide country or climate-specific expiry dates.

A general rule of  thumb is that products in 
warmer and more humid climates are more 
susceptible to chemical instability and degra-
dation. Hence, they should not be used too far 
after their expiration dates compared to prod-
ucts stored in drier climates. It is also useful to 
take note of  seasonal changes, especially major 
climate events that could strongly influence 
temperature and humidity. 

Minimizing risks from contamination
Contamination can be chemical or biological 

in nature. Chemical contamination can stem from 
the addition of  substances that affect chemical 
purity, stability, and activity. For instance, acids 
and bases diluted with water are less stable than 
their concentrated counterparts as water can par-
ticipate in chemical break-down. Hence, expired 
diluted products are generally not recommended 
for further use.

Biological contamination happens when 
microorganisms are introduced into products. 
Some of  the more common contaminants in-
clude bacteria (such as the notorious mycoplas-
ma) and fungi. These microorganisms thrive in 
cell culture media containing high concentra-
tions of  nutrients like glucose and amino acids. 
Cell culture media without supplements has 
an average shelf-life of  one to two years and I 
have found expired products (up to six months 
past expiration date) to work just as well. How-
ever, it is not recommended to use media more 
than a year past its expiration date for culturing 
cells as it can have unknown biological effects. 

Before you rush off  to toss away the bottles of  
expired media lying somewhere in your fridge, 
you may want to know that while these expired 
products are not recommended for growing cells, 
they are perfectly good for washing cells during 
passaging. Nevertheless, it is necessary to take pre-
cautions to ensure sterility during media handling. 
For instance, expired cell culture media should be 
sealed or have been only exposed to air inside of  
a biosafety cabinet. Antibiotics may be added into 
expired cell culture media to kill potential micro-
organisms, but note that this practice may not work 

https://www.labmanager.com/safe-gas-handling
https://www.labmanager.com/cold-storage-technology
http://www.labmanager.com/environmental-monitoring
http://www.labmanager.com/webinars
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if  the media is used to wash sensitive 
primary cells that hate antibiotics. The 
expired media should also be filtered us-
ing membrane of  pore sizes smaller than 
microorganisms to eliminate biological 
contaminants before use. With good prac-
tices to maintain sterility, expired reagents 
can still be useful in their own ways.

Minimizing risks from (simple) retest
Another factor to consider before 

using expired reagents is whether their 
properties can be easily validated. For 
instance, the strength of  acids and 
bases can be conveniently determined 
with a pH meter. Unfortunately, many 
techniques to characterize materials’ 
properties, like mass spectrometry, are 
expensive and not readily available. Fur-
thermore, manufacturers often do not 
provide experimental protocols and ex-
pected results from their analytical tests. 
For instance, the shelf-life of  cell culture 
media without supplements is estimated 
to be one to two years, but manufactur-
ers typically do not publish information 
on the techniques they use to determine 
expiration dates. This creates a disincen-
tive for laboratories to invest effort for 
retest. It also leads to more purchases, 
which is unfriendly to the environment. 
However, this can change if  the scien-
tific community collectively requests 
manufacturers to disclose relevant litera-
ture regarding expiration dates.

Tips for managing inventories
Earlier, I discussed ways to manage 

the risks of  using expired reagents. 
However, we can all agree that with 
discipline and technological assistance, 
it is possible to avoid this problem.

Manual documentation
Laboratories are mandated by 

the Environmental Health & Safety 
standards to keep a copy of  the Safety 
Data Sheet of  all chemicals they own. 

An alternative use of  such documentation is serving as records of  prod-
ucts’ expiry dates alongside their corresponding delivery conditions and 
batch numbers. The practice of  writing expected expiration dates with 
permanent ink on products is also a simple way to keep others informed. 

Electronic records
Online platform such as Quartzy and HappiLabs allow laboratories to track 

the date of  product arrival and first use. The information can be stored elec-
tronically and shared with all lab members. It also allows lab members to check 
for existing products in the inventory to streamline lab operations. In my opin-
ion, a useful feature to add is scheduled notifications to alert users of  reagents 
that are about to expire. This feature can also contribute to a safer working 
environment by minimizing potential risks of  storing expired products.

Expired reagents are a common problem across laboratories. While 
it is easy to toss expired products away indiscriminately, it makes a lot 
more financial and scientific sense to evaluate whether they can still be of  
value. I hope that the next time you find an expired reagent in your lab, 
this article can help you decide what to do with it.

Andy Tay is a postdoctoral fellow at Stanford University. He can be reached 
at andy.csm2012@gmail.com
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T he inaugural Lab Manager Leadership Summit 
was held in the Research Triangle, NC from May 
13-15, 2019. The sold-out event featured a lab tour 

of  the North Carolina State Crime Lab, which offered 
a behind-the-scenes look at the inner workings of  each 
department including firearms, toxicology, forensic biol-
ogy, and digital evidence, followed by a great multi-day 
lineup of  presentations from a variety of  expert speak-
ers. The sessions covered everything from how to run 
an energy-efficient and sustainable lab, to leading teams 
through proper communication, to ensuring safety in 
the lab, as well as auditing suppliers and vendors, and 
innovative lab design.

According to many of  the 
attendees, the Leadership Sum-
mit addressed an unmet need 
by focusing on the day-to-day 
challenges that arise when 
managing staff  in a lab. The 
three-day Summit gave attend-
ees an opportunity to meet fel-
low managers who face similar 
challenges of  communication, training, leading a team, 
and maintaining a laboratory facility. Most lab managers 
begin at the bench and work their way through the ranks 
throughout their career to become managers without 
much formal managerial and leadership training, mean-
ing they often have to learn as they go. The seven expert 
presenters each offered invaluable information and tips 
that attendees could apply to their labs immediately, as 
well as ways to anticipate and manage conflict or other 
challenges in the future. 

Successful leadership strategies
Scott Hanton, general manager of  Intertek Chemicals 

& Materials (Allentown, PA) kicked off  the first day of  
presentations with a session on “Great Leadership and 
Why it Matters.” Hanton’s extensive expertise on how 
to effectively work with peers, resolve conflict, and be a 
true example of  a leader left attendees eager for more.

The baseline of  being a good leader begins with being 
a good human. As Hanton explained, “people are our 
most important resource,” so if  your employees find you 
trustworthy, loyal, and helpful, they are more likely to be 
actively engaged at work. Hanton went on to list 13 traits 

and skills that can be applied to 
successful leadership, such as 
genuine caring, active listen-
ing, creating a vision, enabling 
growth, and good decision-
making, to name a few. He also 
advised attendees to “manage 
by walking around.” According 
to Hanton, when lab managers 
engage, check in on staff, and 

ask them what they are up to or if  they need anything 
on a regular basis—as opposed to staying in their office 
throughout the day—it shows an extra level of  in-
volvement and enables the lab manager to stay on top 
of  everything going on in the lab. In quoting Melanie 
Klinghoffer, Hanton said, “If  you care, they’ll care!”

Attendee Jared Walter, a quality control lab manager, 
mentioned that he appreciated Hanton’s presentation 
in particular, and was able to identify a few key things 
that he can now develop on his own to become a better 
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Highlights from the 2019  
Lab Manager Leadership Summit
INAUGURAL CONFERENCE ADDRESSES LAB MANAGERS’ GREATEST CHALLENGES  
by Lauren Everett

“The baseline of being a 
good leader begins with 
being a good human.”

https://www.labmanager.com


leader. “A couple quotes that stood out 
to me were: ‘True leaders don’t create 
followers, they create more leaders’ 
and ‘the role of  a leader is to build a 
network of  trust,’” said Walter.

Hanton also provided helpful advice 
on communicating with staff. One 
example was a point he made on how 
to handle assertive behavior or difficult 
interactions. Posing the simple question 
of  “Did you intend to hurt my feel-
ings?” to a colleague is a direct way to 
clarify what they truly meant to say, and 
provides an opportunity for those in-
volved to think comprehensively about 
how they may be perceived by others. 

Running a safe, efficient lab
The main message of  Dennis Terpin’s 

presentation on developing higher safety 
consciousness was simple: “See some-
thing, do something.” Terpin, PhD, is a 
retired senior industrial hygienist and 
emergency manager at the University 
of  Illinois, Chicago. He has nearly 50 
years of  experience in the lab safety and 
emergency management/response fields. 
He stressed the importance of  develop-
ing lab-specific safety plans and identify-
ing all potential hazards associated with 
every lab process. Some lab duties can 
become repetitive, but as Terpin noted, 
“nothing is routine” in the lab when it 
comes to possible hazards.

Allison Paradise, CEO of  the non-
profit My Green Lab, offered a wealth 
of  knowledge on sustainable practices 
that every lab manager can implement at 
their facility. Inspired early in her career 
to resolve the problem of  massive excess 
waste generated by laboratories, Paradise 
has since led major efforts through My 
Green Lab to develop the first nation-
ally recognized standard for laboratory 
operations, establish the first ENERGY 
STAR category for laboratory equip-
ment, and most recently, released the 
first eco-label for laboratory products. 

During her presentation, Paradise outlined four key areas where labs can 
improve their sustainability practices: disposal, energy, water, and chemicals. 
For example, changing -80 C freezers to -70 C can save 30 to 40 percent of  a 
lab’s energy usage, and the freezer’s compressor is less likely to fail. She also 
identified a few companies and organizations who have launched programs 
to help labs better manage their energy and waste. For example, companies 
like MilliporeSigma and Thermo Fisher Scientific now offer paper coolers as 
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1. Attendees had the opportunity to meet fellow lab managers and learn about their facilities during the first evening's cocktail reception.  2. The 
ballroom at the DoubleTree Hilton Hotel in Raleigh-Durham was packed with lab managers eager to learn from the expert speaker presentations.

1. 2. 

an alternative to Styrofoam, and NJ-based company Ter-
raCycle provides a variety of  free recycling programs for 
hard-to-recycle waste. My Green Lab’s new ACT (account-
ability, consistency, and transparency) eco-labels resemble 
nutrition labels that consumers are used to seeing on food 
products, but the ACT labels break down the environ-
mental impact of  specific lab supplies and equipment. The 
labels, which can be found on hundreds of  products, allow 
managers and scientists to make smarter purchasing deci-
sions. “The Lab Manager Leader-
ship Summit was attended by a 
smart, thoughtful audience. It was 
great to see so many lab managers 
engaged with laboratory sustain-
ability,” said Paradise.

Building relationships with your 
lab’s vendors and suppliers was 
also a topic of  discussion, led by 
Joy McElroy, director of  Train-
ing and Business Development at 
Maynard Consulting Company. McElroy explained how to 
prepare and plan for regulatory compliance audits, and how 
to properly write out an audit report. Giving your vendor or 
supplier proper notice of  an audit visit is a must, and taking 
notes of  things you observe while touring the facility that 
you can refer back to is another important step, according 
to McElroy. Your audit visit experience will determine if  a 
specific vendor or supplier is right for you.

Mark Paskanik, architect and lab design expert at CRB, 
closed out the first day of  presentations by teaching  

attendees about the latest trends in laboratory design. One 
of  the most popular current design trends revolves around 
mobile casework, which allows managers to be flexible 
with their lab’s layout as needs change and as equipment 
evolves. Paskanik also stressed the importance of  utilizing 
natural sunlight, and strategically designing your new lab 
space to get the most out of  its footprint. 

On the final day of  the Summit, Beverly Tyler, professor 
of  management, innovation, and entrepreneurship at North 

Carolina State University, got 
attendees engaged in a fun pre-
sentation entitled, “Herding Cats: 
Managing a Highly Trained and 
Knowledgeable Staff.” Tyler opened 
our eyes to the many behavioral 
traits that cats and scientists have in 
common. Afterwards, she conducted 
an exercise that allowed attendees 
to discuss some of  these traits and 
how they relate to challenges when 

dealing with an interdisciplinary group of  scientists. 
Rick Parmely, founder of  Polished and Professional 

LLC, wrapped up the event with his session on “Lead-
ing Through Effective Communication.” He highlighted 
some of  the most impactful points from each presenta-
tion, and offered his own unique insight on how to ensure 
a collaborative, well-functioning lab environment through 
clear communication and honesty. “I enjoyed the Leading 
Through Effective Communication presentation and its five 
key critical steps to show commitment to trust. The quote I 

“The Lab Manager 
Leadership Summit was 

attended by a smart, 
thoughtful audience.”
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took away from that presentation was that ‘you give respect 
by listening; you earn respect with honesty,’” said attendee 
Brian Rice, an ICP-OES, FES, and QSA supervisor.

Networking for lab managers
In addition to the interactive presentations, another 

major benefit of  the Summit was the opportunity for 
attendees to connect with colleagues and share ideas 
amongst each other. 

The beautiful spring weather and lush green grounds 
surrounding the Summit’s venue at the Doubletree Hil-
ton Hotel in Raleigh-Durham offered the perfect back-
drop for attendees to socialize during each evening’s 
cocktail reception. The casual environment encour-
aged attendees to relax and share stories and insights 
with fellow lab managers who they may have otherwise 
never met. The Summit attracted individuals from all 
over the US and beyond, including Ghana, Singapore, 

and Malaysia, representing a diverse group of  labs. 
During coffee and lunch breaks, attendees could visit 

with exhibitors to learn about new products and equip-
ment, or chat with the expert speakers for additional 
insight. “One of  the most important things to me about 
the Leadership Summit was the interaction between the 
attendees,” Hanton said after the Summit. “The very 
thoughtful questions from attendees sparked really use-
ful discussions during the networking time.” 

The first-ever Lab Manager Leadership Summit was 
a great success, and the Lab Manager team is already 
looking forward to seeing returning attendees and new 
faces at next year’s event. If  you missed out on this year’s 
Summit, you can register for updates on the 2020 Sum-
mit at: www.summit.labmanager.com

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

http://www.go-dove.com/assetzone
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Laboratory relocation can be broken down into three 
stages: pre-move preparation, final preparation and 
the move itself, and post-move recommissioning 

and setup. These stages require substantial planning 
and organization, as well as expertise to safely transport 
equipment and samples and set up a functional new 
space. As such, laboratory relocation is a large, complex 
project that can benefit from a project manager and ex-
pert team. Working with a relocation service provider 
can take the stress out of  every phase and minimize 
disruptions to daily operations. 

The initial planning phase is critical for a success-
ful lab relocation. “Ideally, lab planning should begin as 
soon as it is decided that a new lab space is needed,” says 
Angelo Filosa, portfolio director, Global Professional 
Services at PerkinElmer. This process involves creating 
a budget and timeline, developing decommissioning and 
recommissioning protocols, informing key stakeholders, 
and dozens of  logistical considerations such as trans-
portation. Disruptions and downtime can be costly, and 
for some, it may be advantageous to relocate without 
fully shutting down operations. This is feasible; how-
ever, it will require lots of  planning. Filosa recommends 
“staging moves in different phases or scheduling during 
nonoperational times” to minimize disruption. 

When the move begins, all the processes that were laid 
out in the planning phase must be managed. A relocation 
service provider can not only aid in the planning phase, 
but can also manage logistics during the move. Equip-
ment must be properly decommissioned, packed, and 
transported safely to ensure it arrives in good working 
order. Service providers have the supplies and expertise 

required to carefully pack all types of  instruments and 
arrange for appropriate transportation.  

Challenges arise during relocation when any number 
of  details are overlooked. “A simple yet important detail 
like using freight versus passenger elevators to safely 
handle the weight of  instruments during a move should 
be factored in,” explains Filosa. A project manager and 
relocation team are aware of  all the considerations and 
are able to account for every detail to make the transi-
tion as efficient as possible. It is also inevitable that 
adjustments and contingency execution will be required, 
making it important to work with a project manager and 
team that can adapt quickly.

Once equipment, supplies, and samples have been 
moved to the new laboratory space, the post-move phase 
begins. According to Filosa, “You need to manage recom-
missioning of  instruments, validation and qualification 
of  instruments, and getting instruments and software 
onboarded so they can be used again as soon as possible 
by scientists.” There may also be some infrastructure 
needs to address such as IT connections, temperature 
and humidity control, and water and gas connections. 
Some service providers offer additional services follow-
ing the move to help resume normal operations.  

Laboratory relocation is a large, complex project that 
requires a wealth of  planning, along with an effective 
manager and support team. Working with a relocation 
service provider during every stage can ensure a smooth 
transition and minimize workflow disruptions. 

Michelle Dotzert, scientific technical editor for Lab Manager,
can be reached at mdotzert@labmanager.com or 226-376-2538.
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Laboratory Relocation in Three Stages
A PROJECT MANAGER AND RELOCATION TEAM CAN HELP NAVIGATE ALL STAGES 
OF A LABORATORY MOVE  by Michelle Dotzert, PhD

https://www.labmanager.com
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how it works

Accelerating Cannabinoid Refining: an opportunity 
to maximize throughput via process optimization
HOW CAN I REFINE CANNABINOID EXTRACT FASTER AND INCREASE MY PRODUCTION CAPACITY?

Refining cannabinoid extract–whether you have BHO, ethanol extract, or use supercritical CO2–is  
a time-consuming process that often creates a bottleneck in production facilities.  Refining the ex-
tract includes process steps such as winterizing the crude extract, filtration of  the winterized crude, 
distilling the filtrate, and performing a vacuum purge inside a vacuum oven.  Of  these steps, using a 
vacuum oven to remove residual solvents and water and to decarboxylate the products is particularly 
time-consuming.  Accelerating this process therefore holds significant potential to accelerate the 
refining process and get more out of  your existing equipment.  

Problem: 

Proper equipment setup and sizing are critical to process optimization.  A common vacuum purge 
might take as long as 36 hours, and involve several cycles of  manually manipulating the extract to 
release entrained solvents.  But by inserting the extract into the oven properly and using the right 
equipment and parameters, you may be able to reduce that process time drastically and eliminate the 
need for manual intervention.  

For example, using a metal tray to spread the extract into a thin, even layer helps to reduce the time 
needed to bring the extract up to temperature.  This also allows solvents like hydrocarbons or ethanol 
to evaporate more rapidly, while preventing terpenes from evaporating from localized hotspots that 
exist if  heating is not uniform.  Likewise, using well-controlled temperature and pressure (vacuum) 
levels can accelerate decarboxylation and the rate of  solvent removal.  

Sizing equipment properly also plays an important role in accelerating the refining process.  An oven with 
insufficient shelf  space limits the amount of  extract you can place in the oven, or means that the extract 
is inserted in the oven in a thick layer, slowing down the process.  A pump that pulls a weak vacuum will 
slow down the process; a pump that pulls too strong a vacuum will cause you to lose your terpenes.  

To accelerate the vacuum purge process with your existing equipment, or to find new equipment 
that will boost your production capacity, work with knowledgeable vendors.  They will help you 
get the most out of  the equipment that you already have in place, and work with you to size new 
equipment and understand how much more throughput new equipment can help you realize. Not 
only will a good vendor be able to help you find the right equipment for your specs and budget, but 
they’ll also work with you to integrate the 
equipment into an optimized process.

Answer:

For more information, call us toll-free, or contact us via email.
VACUUBRAND, INC.
(888) 882-6730
info@vacuubrand.net

http://bit.ly/2PC17W5
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M illennials are taking over the workforce. By 
2025, this generation will make up most of  the 
workforce (about 33 percent) in the United 

States, as estimated by Bureau of  Labor Statistics data 
and depicted in Graph 1.1 Many articles have been writ-
ten about this generation. As a millennial myself  and in 
clinical laboratory management for going on six years, 
I’m here to tell you there is no reason to freak out. We are 
not aliens. Instead of  expecting the millennial genera-
tion to mold to the current workforce structure, leaders 
should take on the challenge to adapt to this group of  
individuals with different ideas and priorities by restruc-
turing our workforce and workplaces for the better.

Who are millennials?
Millennials were historically defined by a birth date 

between 1980 and 2000. However, the Pew Research 
Center has redefined millennials as having a birth date 
between 1980 and 1996.2 This redefinition is due to key 
events that occurred during the developing years of  
the millennial generation, such as but not limited to the 
9/11 terrorist attacks, Iraq war, and election of  the first 
black president. 

The millennial generation grew up in a world where 
typewriters were still a thing (yes—I had one) and 
computers were just starting to make their mark on the 
household. Dial-up was the only way to connect, and 
AOL was the major player on the internet. Atari was 
being replaced by Nintendo in the gaming industry. Mil-
lennials took road trips without wearing seat belts. Cell 
phones had yet to properly take over the world. We were 
given a ribbon for showing up for anything. In school, 

creativity was fostered through project-based learning. 
Standardized testing was utilized but not relied upon 
nearly as much as it is today. 

Today in the laboratory, the millennial generation is 
in the age range of  22 to 38. They are new graduates, 
and they are experienced workers. They are bench techs, 
supervisors, managers, and directors. They have a voice, 
and they want it to be heard and utilized. They want to 
understand the bigger picture and to connect their own 
work to the mission of  the company. They seek meaning 
and connect with companies that show humanity. They 
strive for happiness through work-life balance.

Learning to lead
Millennials are looking for mentors—not managers—

to lead them. They are eager to grow and learn. Because 
they grew up in an era of  immediacy, many are impa-
tient and thrive on short-term goals. In order to keep  
millennials engaged, dish out projects like calibrating  

leadership & staffing

Managing Millennials, from a Millennial
HOW TO PROVIDE GROWTH OPPORTUNITIES FOR THE NEXT GENERATION 
OF SCIENTISTS  by Melissa Tucker
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Graph 1. Projected US Workforce in 2024 by Generation in 
Percentage. Estimates based on Bureau of  Labor Statistics.
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pipettes, checking the reference laboratory bill, and 
verifying thermometers. These types of  projects offer 
millennials a “behind the scenes” look into the function-
ing and regulatory aspects of  working in the lab. They 
also make for great additions to a resume.

Another way to provide growth opportunities for 
millennials is to constantly remind them of  the bigger 
picture. Assign them to shadow someone in a different 
department or at a sister laboratory. Then ask them to 
present what they learned and ideas for how to improve a 
process in the department at the next staff  meeting. This 
allows them to bridge the gap between departments and 
also provides them with a different perspective when they 
are communicating with those in other departments. 

Work-life balance
Unlike previous generations, millennials are con-

stantly connected to their work through email and social 
media. They like it this way! Millennials want to be able 
to check their work email from home or work on online 
continuing education courses when they find themselves 
unable to sleep in the middle of  the night. Because of  
this constant connectivity, millennials appreciate work-
ing schedules outside traditional eight-hour shifts. Don’t 
be afraid to try out a new scheduling system! Twelve-
hour shifts are typically a big hit with this generation 
because they give them four days off  each week. Self-
scheduling is another way to increase employee satis-
faction among millennials. Self-scheduling gives them 
ownership of  their work and workplace. Not only does it 
allow employees to work around their life schedules, but 
it also gives them some flexibility in their teammates for 
the shift. In addition to increasing employee engagement, 
self-scheduling has been shown to increase retention and 
recruitment and decrease absenteeism.

It’s not all about the money
Don’t get me wrong—everyone desires to be com-

pensated fairly for his or her work. Keep in mind that 
millennials have a large student loan debt to pay off. 

With this generation, company values are also impor-
tant, and sometimes they will even choose a position 
that pays less because of  values (I know I did). Just look 
at Warby Parker and TOMS. Millennials have invested 
in these companies because of  the values they market 
to consumers. In order to connect with millennials, the 
vision and values of  a company need to align with their 
own ideals. So, as leaders, we need to connect the work 
to the mission of  our company. The first step in con-
necting the mission is knowing the mission. Incorporate 
the mission statement into huddles, shift changes, staff  
meetings, rounding, orientation, and training. Set the ex-
pectation with staff  that they know the mission and how 
their work contributes. Connect agenda items, process 
changes, and performance improvement initiatives to the 
mission by explaining the “why.” 

Millennials like to have ownership of  their work. Ask 
them for their opinion on processes and equipment that 
affect their work. Allow them to submit anonymous 
suggestions via a suggestion box, and communicate 
the results of  the suggestions (whether or not they 
are implemented). Provide them with opportunities 
to speak their mind. Have frequent (at least monthly) 
informal or formal meetings with them to ask for their 
opinion instead of  just saying you have an open-door 
policy and waiting for them to come to you to provide 
the feedback. By giving them ownership, you are also 
building brand ambassadors, which will set up the com-
pany as a whole for success.

Work family
Since millennials are constantly connected to work, 

they think of  it as their home away from home. You 
may have heard the term “work husband” or “work 
bestie.” Many employees spend more time at work than 
with their own families. Team-building activities and 
bonding, both at and away from work, are important 
for building this culture. Form a department commit-
tee, and encourage department staff  from all shifts to 
participate. Set expectations at the first meeting. Give 
them responsibilities such as setting up social activi-
ties outside the work environment, planning lab week, 
organizing birthday celebrations, and conducting team-
building activities at staff  meetings. If  you are utilizing 
a suggestion box, have the department committee give 
their decisions on implementing the suggestions and 
sending them to the manager/director for approval. A 
committee such as this is a great way to also bounce 
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“Set the expectation with staff 
that they know the mission and 
how their work contributes.”

http://www.labmanager.com


You shouldn’t need a crystal ball to find the right vacuum or 
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pumps available, each with different features and specifications, 

where do you start your search?
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quick questions and this online resource recommends a pump or 

two that’s perfect for your application. What could be simpler?

Visit Labpumps.com today to see how easy 
finding a pump can be.

THERE’S A BETTER WAY 
TO FIND THE RIGHT PUMP

ideas off  another when implementing a new 
process or strategy. You will find that these 
members are your most engaged staff.

Recognition
Participation ribbons. Stickers for good be-

havior. Millennials were constantly recognized 
growing up. And not just for a job well done 
or for winning. Millennials were recognized 
for merely showing up. They expect the same 
at work. And while they appreciate peer-to-
peer recognition, they are not good at provid-
ing this and expect most of  the recognition 
to come from above. So, for this generation, 
constant feedback is key. On the bright side, 
recognition does not have to be a formal and 
decorated thing. A quick “way to go” in passing 
will brighten up their day. Constant recog-
nition is hard and something I find myself  
constantly working on. Schedule recognitions 
during monthly rounding sessions. Add a rec-
ognition report at shift changes, huddles, and 
staff  meetings. Recognize employees for tak-
ing on extra tasks or reaching milestones. Start 
a recognition board where peers can quickly 
recognize each other, and put it next to the 
time clock or where huddles occur. Have the 
leadership team nominate someone regularly 
for company awards. Set expectations that 
leads and supervisors who are down in the 
trenches with the staff  will make a certain 
number of  recognitions each week. Block out 
time on your calendar to write recognitions.

Millennials are here to stay. Instead of  figur-
ing out how to work through them, embrace 
their differences. This is an exciting time for 
leaders and companies as they learn to adapt, 
retain, and grow this generation of  employees.

Note: Please recognize that this is a generaliza-
tion of  a generation and not all employees in this 
generation will fit these characteristics exactly. Also, 
I have implemented many of  the provided tips in 
my own lab with great success.

Melissa Tucker is a laboratory manager at St. Da-
vid’s Round Rock Medical Center, and a millennial 
with six years in laboratory management.
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 Organic solvents are notably the most hazardous 
chemicals used in most laboratories. For example, 
there are the highly flammable and volatile alcohols, 

esters, ethers, and ketones, as well as the potentially toxic 
aldehydes, aromatic hydrocarbons, and chlorinated solvents. 
They are routinely used for a variety of  applications due to 
their capability of  dissolving or dispersing other substances.
Their potential for exposure and health impacts is 

determined by their molecular structure. With hundreds 
of  solvents in common use, the health hazards run the 
gamut from carcinogenic to flammable, reproductive, 
and toxic effects. Similarly, exposure routes can include 
inhalation, dermal or skin contact, and ingestion.

Hazard communication
The first step in working safely with these materials 

is to have a robust and comprehensive hazard com-
munication program (HCP). OSHA’s standard for this 
is 29CFR1910.1200.1 The purpose of  the standard and 
your program is to ensure that the hazards of  all chemi-
cals used, stored, and handled are properly classified and 
that the information is conveyed to employees.
The first and most critical component of  the HCP is to 

build a chemical inventory. Every individual laboratory, 
storage, and use area should have a complete inventory or 
list of  chemicals with associated important information 
such as material owner, date acquired, amount on hand, 
storage location, and accompanying safety data sheet (SDS).
Safety data sheets are the second critical component of  a 

good HCP. The SDS contains 16 specific sections detailing 
information on the chemical’s constituents, physical proper-
ties, health hazards, first aid measures, personal protective 

equipment, and special handling and disposal requirements, 
among other things.2 The SDS contains all the information 
needed to develop your HCP, and they are critical if  an 
exposure or incident occurs. Ensure access to the SDS is 
available within a few minutes at all times (i.e., 24/7).

Training
After building your inventory of  hazardous chemicals and 

collecting all the SDSs, you should move to the communica-
tion part of  the program. This entails communicating impor-
tant critical information to your employees. In other words, 
training your workers on the hazards of  each chemical they 
could conceivably use in performing their job duties.
In addition to the hazards, employees should be well versed 

in and understand the potential exposure routes, signs, and 
symptoms of  exposure and chemical warning properties (or 
lack thereof). Training should also include any personal pro-
tective equipment necessary for using the chemical as well as 
incident response, mitigation steps, and first aid measures.
Since we are firm believers in preventive and proactive 

health and safety, here are a few words on the timing of  
training. All employees should receive training prior to 
beginning any work with hazardous chemicals. Annual 
refresher training is an excellent tool and highly recom-
mended. And, after any close call or incident, conduct a 
thorough review and retraining as needed.

Exposure evaluation
Industrial hygienists are trained to anticipate, recognize, 

evaluate, and control all potential health and safety hazards 
in the workplace. Knowing that many chemical solvents 
pose significant risk for exposure and health consequences, 

health & safety

USING SOLVENTS SAFELY IN THE LAB  by Vince McLeod
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we must acknowledge that exposure assessments are sometimes needed.
Many solvents have poor or no warning properties. The odor threshold could 

be very high or nonexistent. Other chemicals are sensitizers, meaning you 
initially can detect their presence but quickly get used to it. This means your 
workers could be exposed without knowing so.
Also, many solvents have very low permissible exposure limits (PELs). These 

are regulatory limits set by OSHA standards that indicate how much chemical 
a worker could be exposed to over an eight-hour day, 40-hour work week, and 
normal lifetime without adverse effects. Formaldehyde (0.75 ppm), benzene 
(1 ppm), and methylene chloride (25 ppm) are examples of  solvents with low 
PELs due to their serious and toxic health effects.
It is paramount to conduct exposure assessments should any of  these 

solvents be used regularly. Ensure workers handling the materials as well as 
those in close proximity are included in the assessment.

Flammable and combustible substances
According to Prudent Practices, the most common hazard in the typical research lab is 

a fire due to flammable liquid or the vapor produced by one.3 And the most frequent 
laboratory violation we hand out deals with use and storage of  flammable liquids.
The National Fire Protection Association’s (NFPA) Code for Flammable and Combustible 

Liquids, NFPA 30, is an excellent 
resource and introduction to the 
hazards of  these materials.4 NFPA 30 
classifies flammables as Class I and 
divides them into Class IA, IB, and 
IC, while combustible materials are 
classified as Class II, Class IIIA, and 
Class IIIB, all based on flash points 
and boiling points. NFPA 30 also 
rates the fire hazard of  flammable 
and combustible materials on a scale 
of  0 to 4 based on flash point.
The issue we cite most frequently is 

having excessive flammable solvents 
in the lab. NFPA 45, Fire Protection for 
Laboratories Using Chemicals, is the ref-
erence we turn to because it provides 
universal guidelines for safe storage.5 
Chapter 4 of  NFPA 45 classifies 
laboratories into four fire hazard 
categories based on the amount of  
flammable and combustible mate-
rial in the lab. These are Class A 
(high fire hazard), Class B (moder-
ate), Class C (low), and Class D 
(minimal). Examples of  Class D are 
high school educational laboratories, 
whereas college-level undergraduate 
labs are usually limited to Class C.
Class A labs are allowed up to 10 

gallons (38 L) of  Class I flammable 
liquid per 100 square feet or 20 gal-
lons (76 L) total of  Class I, II, and III 
flammable and combustible liquid 
combined. These quantities can be 
doubled to 20 gallons of  class I liquid 
and 40 gallons (150 L) of  class I, II, 
and III liquids combined with the use 
of  safety cans or storage cabinets.
In closing, here are some general 

guidelines for safe flammable and 
combustible storage:
• Do substitute nonflammable 

materials whenever possible.
• Do post the work area with ap-

propriate signs (e.g., “No Smok-
ing” and “No Open Flames”).

• Do store flammable liquids in 

http://www.plas-labs.com
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approved storage cabinets, explosion-proof   
refrigerators, and safety cans.

• Do clear the area of  all ignition sources. 
• Do transfer flammable liquids with extreme caution.
• Do not store large, heavy containers of  liquids on 

high shelves or in high cabinets. A good rule is to store 
them at shoulder level or below.

• Do not store bottles on the floor unless they are in 
some type of  secondary containment.

• Do not store flammable or combustible solvents near 
heat sources or in direct sunlight.
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facilities. Vince can be reached at vmcleodcih@gmail.com.

http://www.equipnet.com/cannabistesting-lab
http://www.equipnet.com/selfpost-lab
http://www.equipnet.com
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10099
https://www.osha.gov/publications/OSHA3514.html
http://www.nfpa.org/aboutthecodes/aboutthecodes.asp?docnum=30&cookie_test=1
http://www.nfpa.org/aboutthecodes/aboutthecodes.asp?docnum=45
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T he cannabis industry is booming, thanks to recent 
and ongoing legalization. Recreational cannabis use 
is legal in several states, and medical use is legal in 

28 states. It was also recently legalized across Canada in 
2018. Cannabis has shown promise as a pharmacotherapy 
for various conditions, including pain and spasticity 
related to multiple sclerosis, and its use in palliative 
oncology is well documented. Qualified professionals 
are in high demand as production escalates, and there 
are now even Commercial Cannabis Production college 
programs designed to produce well-trained candidates.
In addition to meeting 

rapidly increasing demand, 
producers face increased 
pressure to complete 
potency testing, especially 
following a reported spike in 
emergency room visits fol-
lowing legalization. Accurate 
potency testing is challeng-
ing, as cannabis products 
take many forms, ranging from flowers and concentrates 
for smoking to oils and tinctures, candy, and baked goods, 
and they consist of  thousands of  different compounds. 
Sample preparation is an important consideration to 
ensure accurate analyses and to protect scientific instru-
ments. In addition to potency, testing for contaminants 
such as heavy metals, pesticides, and mycotoxins may also 
be required. Different chromatography techniques are 
widely used and enable potency and contaminant testing 
of  different cannabis products to ensure consumer safety. 

WHAT’S IN YOUR WEED?
Δ9-tetrahydrocannabinol (Δ9-THC or THC) is the pri-

mary psychoactive compound in cannabis. It acts on recep-
tors in the brain to alter neurotransmitter release, producing 
the characteristic sensation of  being “high.” Cannabidiol 
(CBD) is thought to have antagonistic effects that can protect 
against the adverse effects of  THC. THC and CBD are two 
of  more than 100 different cannabinoids and are subject to 
the most scientific research. Cannabis also contains terpenes, 
which are volatile unsaturated hydrocarbons that impart the 
unique aromas associated with different strains.

“Regardless of  whether 
addressing medical cannabis 
patients or recreational adult 
use, an accurate understand-
ing of  the dosing of  primary 
ingredients is critical in sup-
port of  the cannabis commu-
nity and research of  the asso-
ciated clinical science, just 
as with all other foods and 

drugs in the US community,” says Reverend Dr. Kymron 
De Cesare, chief  research officer at Steep Hill Inc. Steep 
Hill began in 2008 and performs regulatory, quality assur-
ance, and R&D testing for cannabis products. For medical 
cannabis patients, “predictable ‘cause and effect’ through 
precise dosing is required, along with minimizing unwant-
ed impurities that could do harm, especially to immune-
impaired patients.” Potency testing for cannabis produced 
for recreational use is important in order to meet cultural 
needs. De Cesare uses alcohol as an example: “Consider 

industry insights: cannabis

What’s Your Dose? The Challenges 
of  Cannabis Potency Testing
CANNABIS POTENCY VARIES BETWEEN PRODUCTS, AND DIFFERENT ANALYTICAL 
METHODS ARE USED TO QUANTIFY ACTIVE INGREDIENTS AND CONTAMINANTS   
by Michelle Dotzert, PhD

“THC and CBD are two of more 
than 100 different cannabinoids 

and are subject to the most 
scientific research.” 

https://www.labmanager.com
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product in action

Why Erlab’s Ductless Filtering Fume 
Hoods & Storage Cabinets are Different

THE UNSEEN DIFFERENCE
The Erlab Above Technology is 

the result of more than 50 years of 

innovation and safety in filtration. 

It also encompasses technology 

components that detect and 

communicate, providing a simpler 

and safer laboratory.

THE KEY THAT 
UNLOCKS UNLIMITED 
POSSIBILITIES IN 
YOUR LAB 
Filtration, Filtration, Filtration. 

Without it, this would not be 

possible:

• Energy Savings

• Independence from HVAC

• Ultimate adaptability

UNLIMITED POSSIBILITIES 
CONTINUES WITH SAFE 
STORAGE
Filtration improves your safety, 

wherever a chemical needs to  

be. With chemical storage 

cabinets, we can guarantee  

that you are protected. 

WE UNDERSTAND SAFETY  
IS YOUR PRIORITY
That is why we have been perfecting our filtration 

technology for more than 50 years:

• Strict compliance to the AFNOR NF X 15-211:2009 

Standard and ANSI z9.5 filtration standard

• A comprehensive analysis by our R&D laboratory of 

the chemicals to be used in the hood

• A certificate of validation from our R&D laboratory of 

the filter(s) efficiency

Erlab’s dedicated R&D laboratory has developed the most advanced molecular air filtration technology in the 
industry, starting with the first ever ductless fume hood invented in 1968. This filtration technology experience makes 
all of  the difference allowing us to provide you with a trusted global safety solution in the lab. 

www.erlab.com/usa/817-1279-why-erlab-is-different-.html

WE ARE OUR OWN CUSTOMER
Our R&D laboratory has performed thousands of chemical 

reactions and tests using our very own filtration technology. 

Not only does this keep our laboratory personnel safe but also 

provides us knowledgeable insight of our filtration capabilities. 

This data is available within our published chemical listing 

booklet and is key to guaranteeing your safety.

http://www.erlab.com/usa/817-1279-why-erlab-is-different-.html


40 Lab Manager    July 2019 LabManager.com

2019
CANNABIS 
SCIENCE 
CONFERENCE
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CannabisScienceConference.com 

JOIN US at the World’s Largest and Most Technical Scientific Cannabis Event!
TRACKS: ANALYTICAL CANNABIS  CULTIVATION SCIENCE MEDICAL CANNABIS HEMP SCIENCE

Visit CannabisScienceConference.com for more information and tickets
Contact Andrea@CannabisScienceConference.com for Sponsorship Opportunities!

Over 3,000 A�endees!

CANNA BOOT CAMP! Over 200 Vendors!

the model wherein one shot (43 mL) of  80-proof  alcohol, 
a 12 oz. bottle of  five percent beer, and a five oz. glass of  
12 percent wine all contain 19 mL of  ethyl alcohol.” This 
model of  standardization makes it possible for the con-
sumer to determine their desired dose, and a similar model 
may also be useful for cannabis. Data from the National 
Institute on Drug Abuse indicates cannabis potency has 
increased from 3.7 percent in the 1990s to 9.6 percent by 
2013 due to various factors, which could make it difficult 
for new users to choose a dose without potency data. 

CANNABIS POTENCY TESTING AND 
ITS CHALLENGES
As it is available in numerous forms, cannabis is a chal-

lenging product to analyze. It consists of  hundreds of  
different compounds, each with known or suspected 
psychoactive effects, and it can be consumed via smoking, 
through oils and tinctures, or in food products. De Cesare 
describes some of  the factors that contribute to challenges 
for potency testing: “This industry evolved out of  an il-
legal black market, wherein set agricultural protocols were 
never established by the USDA/FDA. Ergo, a wider array 
of  analysis must be done. There are a lot of  unusual, non-
typical processes used in growing and extracting cannabis, 
and no other drug-type pharmaceutical is allowed to be 
adulterated by as large and varied an array of  foodstuffs 
[as] used in the cannabis industry.” There are techniques 
that can accurately quantify the concentration of  active 
ingredients, and ongoing work is aimed at developing 
standardized testing protocols.
Gas chromatography (GC) and high-performance 

liquid chromatography (HPLC) are powerful techniques 
frequently used for cannabis potency testing. At Steep 
Hill, De Cesare says that both gas chromatography and 
high-pressure liquid chromatography—with a variety of  
different configurations and detectors—are used for can-
nabis sample testing, along with other methods. Chroma-
tography is often coupled with a detection method such 
as mass spectrometry. “A variety of  different detection 
methods are used with the primary instruments, includ-
ing photodiode array, triple quad mass spectrophotom-
etry, etc.,” explains De Cesare. 
Each method is best suited for different sample types; 

HPLC is best suited for liquids and edible materials, and 
GC is ideal for flowers and concentrates. Samples undergo-
ing HPLC analysis are not heated, and as such, it is possible 
to detect the THC precursor, tetrahydrocannabinolic acid, 
and the CBD precursor, cannabidiolic acid (CBDA) to 

obtain total THC and CBD values. GC is suitable for the 
detection of  THC and CBD that result from the decar-
boxylation of  THCA and CBDA, similar to what occurs 
when these products are heated for smoking. GC generally 
provides more rapid analysis. However, the development of  
a novel liquid chromatography-tandem mass spectrometry 
method enables analysis in under 10 minutes. 

TESTING OTHER COMPOUNDS AND 
CONTAMINANTS
In addition to quantifying the active ingredients such as 

THC and CBD, examining other compounds in cannabis 
such as terpenes, mycotoxins, heavy metals, and pesti-
cides can ensure consumer safety. Cannabis is a phytore-
mediation plant and can readily absorb many chemicals 
present in soil and water. “For instance, soil in northern 
California predictably has metals associated with mining, 
whereas southern Californian soil still contains pes-
ticides used in the 1920s to the 1970s that were never 
designed to break down over time,” explains De Cesare. 
Terpenes present in cannabis, such as limonene and 

myrcene, impart unique aromas. While there is no conclu-
sive evidence, they could contribute to some of  the mood 
effects associated with consumption. Terpenes are also dif-
ficult to identify and quantify with confidence using stan-
dard methodology. “The wide array of  chemical structures 
means that terpenoids act similar to a great many different 
chemicals, including pesticides, etc., confusing results. Off-
the-shelf  protocols for instruments rarely work effectively 
at differentiating and identifying these similarities. Ergo, a 
lot more time and energy go into analyzing terpenoid-rich 
plants like cannabis,” says De Cesare.
There is no single analytical method to assess cannabis 

potency, terpene, and contaminant content. “The truth is 
that development is always ongoing,” says De Cesare. “One 
starts the process by using well-known analysis protocols 
and evolves and changes them to maximize identification 
and quantitation of  both ingredients and contaminants 
alike.” Chromatography techniques can be modified by 
several variables, including mobile and stationary phases, 
pressure, flow rate, carrier gas, etc. This contributes to their 
versatility but may also account for the significant variabili-
ty between protocols for cannabis testing. As laws surround-
ing cannabis use continue to evolve, so too do the analytical 
methods used to ensure consumer safety. 

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

industry insights: cannabis
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 EPPENDORF epMotion®- AUTOMATION MADE EASY

From basic pipetting tasks, to normalization and q/PCR setup, to magnetic 

bead cleanup, all the way to ELISA and NGS library preparation, the intui-

tive epMotion software makes programming methods super easy. epMotion 

is a flexible system that covers your application needs, and is available in 

four sizes with multiple upgrade and accessory options. Providing outstand-

ing pipetting accuracy (±0.31 % at 1 µL), epMotion will drastically improve 

the reproducibility of your experiments and free up hours in your day.

www.eppendorf.com/automatedLH

POLYSCIENCE CHILLERS: EXPERIENCE 
AND PRECISION YOU CAN COUNT ON
For more than 50 years, PolyScience has been provid-

ing precise liquid temperature control solutions to a 

variety of markets, including the cannabis industry. Our 

experience gives customers the confidence of knowing 

PolyScience chillers achieve stability of 0.1° or better, 

meaning you can focus on your production output.

www.polyscience.com/low-temperature-coolers/ 

ip-100-low-temperature-cooler-3-rigid-coil-probe

 To ensure consumer safety, there is an increasing need for cannabis potency and contaminant testing. Gas and liquid 
chromatography may be applied to identify and quantify various cannabinoids, terpenes, and potential contaminants in a 
sample. This month, Lab Manager features instruments and services that support cannabis sample preparation and analysis.

product round up

A2LA WORKPLACE TRAINING
A2LA WorkPlace Traing (A2LA WPT) is a non-profit organization providing 

world-class training programs that inspire confidence in the quality of service 

and acceptance of our customers’ results. We are a leading management 

system, conformity assessment, and measurement training company. Our 

services include instructor led training, e-learning, and consulting.

www.A2LAWPT.org

solutions FOR CANNABIS SAMPLE 
PREPARATION AND ANALYSIS

http://www.polyscience.com/low-temperature-coolers/ip-100-low-temperature-cooler-3-rigid-coil-probe
http://www.labmanager.com
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ELIMINATE DELIVERED GAS

Proton OnSite’s nitrogen lab servers produce 

up to 400 SLPM of high purity nitrogen from 

external compressed air sources. They are 

space-saving solutions that maintain quiet, 

steady operation.

ww2.protononsite.com/LM/PRU

CANNABIS HOMOGENIZING PACKAGES

PRO Scientific is the ideal source for high-quality homogeniz-

ing products for the cannabis industry. PRO homogenizers and 

generator probes are precision-designed to provide reliable, 

reproducible results that are required for both cannabis testing 

and quality control as well as the creation of shelf-stable can-

nabis infused emulsions and products.

proscientific.com/homogenizer-package-kits/

product round up

ADAM EQUIPMENT’S HIGHLAND APPROVED  
PRECISION BALANCES

With features that dramatically simplify lab work, bioscience 

research, pharmaceutical testing, jewelry measurement, or any 

legal-for-trade weighing application, NTEP-approved Highland 

balances are ideal for use in labs or commercial operations. Adam 

Equipment offers six different Highland models (each with a remov-

able draft shield to help reduce errors caused by air currents) with 

capacities ranging from 100g to 5000g and approved readabili-

ties from 0.01g to 0.5g. 

www.adamequipment.com

http://www.proscientific.com/homogenizer-package-kits
http://ww2.protononsite.com/LM/PRU
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Q: What is wildlife toxicology? 
Can you please elaborate on 
your current research? 

A: Wildlife toxicology is the study of  
how environmental contaminants affect 
the health, reproduction, and well-being 
of  wildlife and their populations. The 
current commitment of  the Wildlife 
Toxicology Laboratory at Texas Tech 
University is to address the effects of  en-
vironmental contaminants and/or disease 
on our wildlife and develop and contrib-
ute solutions to these problems. Wildlife 
toxicology is truly an interdisciplinary sci-
ence requiring multiple aspects of  science 
involving wildlife biology, toxicology, 
disease ecology, environmental and drug 
chemistry, statistics, and mathematical 
modeling, as well as molecular biology. 

Q: Do you work with a team of 
researchers and students? How 
many projects are ongoing?

A: The Wildlife Toxicology Laboratory 
represents a multidisciplinary scientific 
research team. Our students and staff  have 
backgrounds in molecular biology, parasi-
tology, field ecology and wildlife manage-
ment techniques, analytical chemistry, drug 
chemistry, and mathematics and statistics. 
The blend of  this interdisciplinary team 
in the lab has allowed us to advance many 

projects, including parasitic disease in 
wild quail, evidence of  parasitic disease 
in songbirds, mitigation techniques to 
support monarch butterfly populations in 
West Texas, neonicotinoid pesticides in the 
environment, the importance of  pollinators 
in West Texas rangeland, and environmen-
tal issues associated with the release of  
nanomaterials into the environment. 

Q: What contaminants are you 
investigating in different species 
of birds and what implications 
do they have for environmental/
wildlife health?

A: One of  the leading projects currently 
in the Wildlife Toxicology Laboratory is 
assessing widespread parasitic infection in 
wild northern bobwhite (Colinus virginianus) 
quail, an important game bird in Texas, 
particularly in West Texas. The goal of  
the Wildlife Toxicology Laboratory is to 
create solutions to declining wild quail 
populations; a medicated feed treatment 
for parasitic disease in wild quail has been 
developed and is being evaluated in the 

field currently for registration approval 
with the United States Food and Drug 
Administration. We are also studying the 
release of  neonicotinoid pesticides into the 
environment, including environmental fate, 
and potential effects to vertebrate wildlife, 
particularly pollinators. Another very 
important project to us is the development 
and application of  mitigation strategies to 

encourage monarch butterfly popula-
tions, another significantly declining 
species, in West Texas. The goal of  the 
Wildlife Toxicology Laboratory is not 
only to identify problems, but to bring 
solutions to the forefront. 

Q: You mentioned part of your 
research is also focused on the 
release of nanomaterials into 
the environment. What are 
nanomaterials and what are 
some challenges associated with 
studying their toxic effects?

A: Nanomaterials are very small particles 
or substances with technology applications 

ask the expert

Ronald J. Kendall, PhD

Ronald J. Kendall, PhD, discusses the declining number of northern bobwhite quail in Texas, 
and how molecular techniques are used to assess parasitic infection in this population.

ASK THE 
EXPERT
MULTIPLEX QUANTITATIVE  
PCR IN WILDLIFE TOXICOLOGY  
by Michelle Dotzert, PhD

“Wildlife toxicology is truly an interdisciplinary  
science requiring multiple aspects of science.”

https://www.labmanager.com
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all the way from sunscreens to electron-
ics. The problem with nanomaterials is, 
because of  their shape, size, and struc-
ture, the particles can enter into living or-
ganisms, having a variety of  deleterious 
effects. For instance, nanoparticles enter-
ing the lungs of  mammals can cause 
significant damage to lung epithelial 
cells that facilitate breathing and oxygen 
exchange. There are many challenges in 
addressing the significance and role of  
nanomaterials in living organisms. We 
have studied nanomaterials extensively 
and how they can be incorporated into 
the food chain, such as through arthro-
pods like crickets, then continued on to 
birds and other wildlife. 

Q: What technologies do you 
use in your research? 

A: The Wildlife Toxicology Laborato-
ry is at the forefront of  using molecular 
techniques to assess parasitic infection 
in both the definitive and intermediate 
hosts in the life cycle. We have per-
fected a multiplex quantitative PCR 
technique and published this in the sci-
entific journal Veterinary Parasitology to 
advance this science. We have also been 
able to demonstrate these quantitative 
PCR techniques in both the laboratory 
as well as in a mobile laboratory plat-
form that we have deployed across the 
Rolling Plains of  West Texas. In other 
words, we are able to capture wild quail, 
sample them, and do molecular analysis 
to determine their infection levels 
with parasites, and do this non-lethally, 
releasing the birds after sampling. 

Q: Have you faced any 
methodological challenges and 
what techniques or technologies 
have helped you overcome them?

A: It was very difficult to develop the 
quantitative PCR technique to analyze 

for the DNA of  two different parasites 
that were infecting wild quail and passed 
through the feces, which we could 
sample and determine infection levels. 
The strategy to develop a multiplex 
quantitative PCR to be able to detect 
the DNA of  two parasites in one run of  
the PCR was particularly challenging. 
It took an extensive amount of  time, 
interdisciplinary cooperation, and hard 
work to develop, perfect, and publish 
these techniques. The whole challenge 
of  addressing and better understanding 
the role of  parasitic infection in wild 
quail populations has required a “weight 
of  the evidence” approach because the 
effects of  parasitic infection and the 
circumstances they create as a disease 
in quail are very complex and multi-
dimensional. Therefore, our thinking, 
research, and scientific publication has 
unfolded more than 30 scientific research 
papers in the world literature over the 
past seven years to address the issue of  
parasitic infection in our wild quail. We 
are continuing to advance this science at 
the cutting edge, and what is unfolding 
is a national conservation story since the 
wild northern bobwhite quail is one of  
the top declining bird species in America 
and has already been lost from more than 
90 percent of  its original range in terms 
of  sustainable and huntable populations.

Q: Do you foresee any 
emerging areas of study in your 
field? What do you think will 
drive the shift to those areas? 

A: The emerging areas of  study that 
I see in the field include the interface 
of  environmental contaminants with 
emerging disease. In that environmental 
contaminants can cause various stress on 
organisms, this may predispose organ-
isms to be more susceptible to certain 
diseases. The extensive release of  plastic 
materials into the environment is creating 

a number of  environmental issues. The 
role of  the ingestion of  microplastics 
into the gut of  organisms is receiving 
increased attention. Also, the role of  
multiple chemical exposures is being 
more thoroughly studied now in terms of  
“mixtures.” The exposure of  organisms 
to mixtures of  contaminants, in addition 
to the role of  global climate change, is 
increasing the challenges for environ-
mental toxicologists to understand and 
fully evaluate these kinds of  effects. 

Dr. Ronald J. Kendall is head of the 
Wildlife Toxicology Laboratory and pro-
fessor of Environmental Toxicology in the 
Department of Environmental Toxicology 
at Texas Tech University. He is founding 
director of The Institute of Environmental 
and Human Health (TIEHH), a joint ven-
ture between Texas Tech University and 
Texas Tech University Health Sciences 
Center at Lubbock, Texas. He was also 
the founding department chair of the 
Department of Environmental Toxicology 
at Texas Tech. He received his BS degree 
from the University of South Carolina, 
his MS degree from Clemson University, 
and his PhD from Virginia Polytechnic 
Institute and State University. He received 
a United States Environmental Protection 
Agency (USEPA) post-doctoral trainee-
ship at the Massachusetts Institute of 
Technology. Dr. Kendall’s current research 
through the Wildlife Toxicology Labora-
tory at Texas Tech University is dedicated 
to understanding the decline of wildlife 
species and evaluating a solution(s). His 
research has been sponsored the past 
several years by the Rolling Plains Quail 
Research Foundation, the Park Cities 
Quail Coalition, and the Texas A&M 
AgriLife Extension Service.  

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

ask the expert
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FOR ADDITIONAL RESOURCES ON FREEZE DRYERS, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS, 
VISIT WWW.LABMANAGER.COM/FREEZE-DRYERS

by Angelo DePalma, PhD

Lyophilization, or freeze drying, has become 
standard in biopharmaceutical dose preparation. 
Applying vacuum to a frozen protein solution 

removes the water, leaving behind a fluffy, stable “cake” 
that reconstitutes easily with the addition of  a buffer. 
The expansion of  global biopharmaceutical markets, 
particularly within nations where electricity and 
refrigeration are unreliable, drives lyophilization markets 
because freeze drying greatly extends ambient shelf  life. 

Reagent and diagnostics markets provide a further boost 
for lyophilization, as insurers and caregivers increasingly 
turn to point-of-care (POC) diagnostics to cut costs. Many 
such tests entering the marketplace rely on chemical or 
biochemical assays employing lyophilized reagents.

Argonaut Manufacturing Services (Carlsbad, CA), a 
contract manufacturer for the life sciences, molecular 
diagnostics, and biopharma industries, specializes in 
LyoDose beads, which are spheres of  volumes between two 
µL and 60 µL. LyoDose beads contain precise quantities 
of  proteins, reagents, carriers, and even paramagnetic 
particles—a complete assay in a sphere. Lyophilized beads 
are stable at room temperature for up to 20 years, according 
to Argonaut. The beads may be configured such that one 
bead contains everything required for an assay or POC test, 
all to within two percent accuracy across beads.

“Diagnostics companies are moving rapidly away from 
large central laboratories and their huge investment in 
instrumentation to POC tests occurring in offices, clinics, 
and pharmacies,” says Mark Nowakowski, Argonaut’s chief  
technology officer. “The trend toward diagnostics requiring 
little or no instrumentation, and no special skill or training 
to run, has created great opportunities for lyophilization.”

The major benefit of  LyoDose to suppliers of  diagnostics 
kits becomes apparent. A LyoDose batch may consist of  
100,000 beads, enough for the same number of  diagnostic 
kits. Using older lyo processes, manufacturers either 
lyophilized an entire batch of  powder in bulk or used a 
separate container for each individual test. Batch lyo is 
messy because dispensing precise masses of  the light, airy 
substances is difficult, while lyophilizing reagents directly 
in the container limits batch size and drives up costs. With 
LyoDose, a robot picks and places single beads into the assay 
container, thus assuring a perfectly metered dose in each.

Large-scale lyo
In contrast with Argonaut, SP Scientific (Warminster, PA) 
focuses on pilot- to production-scale lyophilization. Chief  
marketing officer Ian Whitehall explains that at whatever 
scale you’re operating, value is a key driver in lyophilization. 
“Lyophilization adds to the value of  products that cost a lot to 
make or which are expensive in the marketplace.”

Modern drug making is all about acquiring data that translates to 
process understanding. The more data producers collect and are 
capable of  interpreting, the better prepared they will be when 
inevitable out-of-spec events occur during production. The 
lack of  such data—for example, nucleation behavior during a 
temperature excursion—often results in wasting a batch worth 
tens of  thousands or even millions of  dollars. Armed with the 
right data, manufacturers can often demonstrate to regulators 
(and their own quality management team) that deviations had no 
adverse effect on the product and thus save the batch.

“More data means a more consistent, higher-quality 
product,” Whitehall says.

For a lyophilized batch of  protein or reagent, this means 
knowing the thermal history of  the product through the 
freeze drying process. SP Scientific uses tunable diode 
laser absorption spectroscopy, which provides product 
temperature at the ice interface, plus wireless temperature 
readings, which helps when lyophilizing highly potent or 
toxic materials (e.g., cytotoxic drugs).

“We also have the capability to control the ice nucleation 
point in the freezing step within the lyophilization cycle,” 
Whitehall adds. “When you control nucleation, you are in 
control of  the entire process.”

Nucleation involves the initiation of  crystallization in 
solutions that are thermodynamically prepared for freezing 
but require a starting point. Controlling nucleation is a critical 
factor in allowing processors to duplicate a lyophilization 
process developed at one scale at larger (or smaller) scale. 
Biopharmaceutical manufacturers often conduct scale-down 
studies to troubleshoot a process.

Precise control over nucleation transforms lyophilization 
from a stochastic process to a fully controlled process,” 
Whitehall says.

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

product focus | freeze dryers
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how it works

Improving the Efficiency of  High Throughput 
Screening Assays with Mass Spectrometry
AN ACOUSTIC EJECTION MASS SPECTROMETRY SYSTEM DELIVERS SIGNIFICANTLY GREATER 
THROUGHPUT AND EFFICIENCY IN SCREENING AND QUANTITATION ASSAYS

A

Q Can the speed of high throughput screening assays be improved to ‘buy time’?
Traditionally, high throughput screening (HTS) assays have been carried out by fluorescence-based 
detection techniques but more recently, mass spectrometry (MS) has taken over the role for certain 
assays due to its selectivity, sensitivity, and quantitative performance over what fluorescence assays offer. 
Such HTS assays have been designed to study biological, chemical, genetic, or pharmacological aspects 
of  potential candidates for drug discovery. With the current speed of  such assays, scientists can make 
relatively quick decisions on which candidates are taken forward for further development. One potential 
bottleneck, particularly with MS based detection, is that it often requires the use of  liquid chromato-
graphic (LC) separation to help with removal of  chemical and matrix related interferences to enhance 
compound ionization and thus selective detection–which adds time in the analysis. Up until today, some 
of  the quickest analysis times with MS has been in the region of  1 sample every 15secs.

With the use of  Echo MS technology, the speed of  analysis can be as fast as three samples per second–
50x faster than current MS based assays. Your current and future high throughput screening workflows 
can be transformed with this new frontier in contactless sampling. Echo MS technology combines 
pioneering innovations of  an Open Port Interface (OPI) and Acoustic Droplet Ejection (ADE) to form 
an Acoustic Ejection Mass Spectrometry system. Powerful but gentle in its approach, ADE technology is 
built into a liquid handler. It focuses ultrasonic acoustic energy at the meniscus of  a fluid sample to eject 
small droplets of  liquid (between 1 & 10nL) from microtiter plates wells (96, 384, or 1536) into the OPI 
where the very accurate droplets are transferred to a SCIEX mass spectrometer ion source for detection 
using mass analysis. This results in answers at speeds of  180 samples/min or ~260,000 per day. The 
accuracy and precision of  the assays benefits from the capability of  mass spectrometric analysis to deliver 
<5% CV, along with high levels of  uptime due to the use of  the OPI in combination with the proprietary 
SCIEX Turbo V™ ion source. Other key benefits include:

• Eliminates cross-contamination through tipless transfer

• Provides unsurpassed accuracy and reproducibility of  results

• Preserves sample integrity and viability during transfer

• Increases flexibility in transferring liquids at different positions and volumes

• Reduces operating costs by eliminating disposable tips and reducing waste generation

This technology will open your laboratory up to a new frontier of  non-invasive contactless sampling. 

Meet Echo MS. The Acoustic Ejection Mass Spectrometry (AEMS) system that is breaking  
the throughput speed barrier to deliver 50x more throughput and efficiency in screening  
and quantitation assays.

sciex.com/ECHOMS

https://ter.li/xyg7d1
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by Brandoch Cook, PhD

Frederick William Herschel (1738–1822) 
composed 24 symphonies. He also discovered 
Uranus, the first planet ever detected with 

equipment more powerful than human eyesight, 
although he assumed all celestial bodies to be 
populated, including the interior of  the Sun. His 
dedication to the study of  reflected light spurred 
prodigious innovations in astral telescopes and laid 
bare the raw power of  Newton’s mathematical laws 
governing prismatic dispersion. Herschel inferred 
infrared (IR) radiation from his observations of  
temperature changes in samples subjected to sunlight 
outside the visible spectrum. He concluded that the 
absorption of  IR energy was proportional to the 
temperature change observed as a sample moved 
through different wavelengths. As luck would have 
it, molecular vibrations occur at the frequencies that 
correspond to IR wavelengths. When radiant energy 
matches the energy of  a particular vibration caused 
by stretching and bending along chemical bonds, 
the resulting spectrum is equivalent to a molecular 
fingerprint. The field of  spectroscopy emerged from 
these relationships, and systems that were later adopted 
widely among chemists and technicians as quality 
control tools have their origins in bedrock observations 
and theories regarding the nature of  electromagnetic 
radiation and hence the fundamental properties of  
space and time. The special theory of  relativity, for 
example, relies upon the Lorentz factor, a mathematical 
caveat to accommodate the result of  the Michelson–
Morley experiment. In this seminal experiment, 
measurements of  reflected light split by a silvered 
mirror in a device called a Michelson interferometer 
unexpectedly negated the fin-de-siècle scientific 
dogma that Earth moved through a luminous ether that 
influenced the speed of  light.

Herschel’s son John developed the first IR images, 
and IR spectra were soon used to characterize 
chemical compounds. However, the technology was 
initially limited to using dispersive techniques, in 
which radiation of  known individual frequencies is 
used to bombard targets, and spectra are collected 
wavelength by wavelength. Dispersive spectroscopy 

is still frequently used, for instance, to characterize 
spectra obtained via X-ray backscatter that results as 
a by-product of  other techniques, such as electron 
microscopy. Like so many other leaps forward, the 
propulsive force of  wartime annihilation helped 
catalyze improvements in IR spectroscopy. In 
World War II, some missile guidance systems used 
diffraction of  IR radiation through crystallized salts; 
similar strategies were then adapted in miniature to 
facilitate the first commercial spectroscopy devices. 
Incorporation of  the Michelson interferometer vastly 
increased throughput by enabling simultaneous 
bombardment with a range of  frequencies via a 
constantly moving mirror to create a variable time 
delay. The result, an interferogram, must then be 
reconstituted into corresponding absorption spectra 
using Fourier transform analysis to plot transmittance 
against wavenumber. 

Fourier transform infrared spectroscopy (FTIR) has 
long been a valuable tool to facilitate confirmation of  
molecular structure through analysis of  spectra in 
comparison to reference spectra. It is frequently used 
to identify contaminants in organic chemistry synthesis 
and pharmaceutical production chains. FTIR has several 
advantages over dispersive techniques, including the 
ability to obtain more comprehensive spectra and to do 
so more quickly. Additionally, the energy imparted to the 
sample via continuous reflection, rather than stepwise 
grated dispersion, allows for higher sensitivity and 
therefore a greater signal-to-noise ratio. Intrinsically, the 
diffraction limit of  IR radiation defines the resolution 
of  molecular analysis; addition of  various microscopy 
platforms to FTIR equipment has enabled transcendence 
of  previous limits and allowed, at minimum, higher-
order applications such as surface mapping of  
conformational changes during drug-target binding. 
Consequently, FTIR has moved from being a quality 
control tool to a powerful analytical and predictive tool. 

Beyond quality control: applications in 
nanomaterials and medicine
One field in which FTIR has made great inroads is the 
production and analysis of  nanomaterials. The word 
“nanomaterials” usually elicits a vague and static concept 

A SPECTRUM OF CAPABILITIES IN FTIR MICROSPECTROSCOPY
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of  something very small. However, a partial list of  nanomaterial 
classes includes quantum dots, nanospheres, nanolenses, nanorods, 
nanofibers, nanocubes, nanosheets, and nano-onions. Each of  
these has a distinctive topographical footprint in zero to three 
dimensions within and beyond nano-space. Researchers can 
use FTIR microspectroscopy to characterize properties and 
irregularities both of  nanomaterials and of  macromaterials at 
the nanoscale level. Consequently, they can make structure–
function relationship predictions and strategize improvements. 
For instance, in computer engineering, detailed information 
about nanomaterial structure can guide efforts to improve high-
capacity storage and high-resolution imaging. In medicine, FTIR 
microscopy can be used at the nanoscale to improve targeting 
specificity or lower toxicity in drug delivery systems. 

Constantly evolving FTIR platforms adapted to novel 
microscopic lenses, computational algorithms, and precision 
technologies, such as quantum cascade laser imaging, have 
the potential to demolish established ceilings in the speed and 
accuracy of  medical diagnostics. False-negative and -positive 
histopathology results from subjective analysis of  stained 
biopsies could conceivably be eliminated by objective FTIR-
based digital standards. Cancer prognoses and treatments could 
acquire greater accuracy through quantitative FTIR-based 
mapping of  tumor boundaries and real-time intracellular 
analysis of  drug-target interactions. Label-free detection of  
cell-surface disease markers without addition of  fluorophores 
and chemical surrogates that can confound analysis promises to 
streamline and optimize clinical diagnostics. Moreover, FTIR 

can potentially define novel disease markers by sorting and 
analyzing individual extracellular vesicles according to their 
distinct biochemical and optical properties.

User-friendly FTIR microscopy
The origins of  FTIR in observations, calculations, and 
theorems by great minds concerned with the nature and 
origin of  the universe begs the question of  whether 
a garden-variety scientist can obtain and analyze data 
without first obtaining at least an extra doctoral degree. 
Commercially, providers have optimized automation and 
software interfaces within FTIR microscopy equipment to be 
used with minimal training. A decreased footprint also makes 
it easier to bring the technology into individual laboratories. 
Bruker offers the LUMOS as an entry-level model with 
a broad range of  capabilities for particle identification, 
chemical composition analysis, and measurements of  defects 
and contaminants. Its HYPERION series is more suitable 

for dedicated materials R&D labs or core facilities, with 
major upgrades in frequency detection range and objectives 
arranged to accommodate different types of  samples. 
Analogously, Thermo Nicolet FTIR devices, which run 
the gamut in capability and resolution from the iN5 to 
the Continuµm, are configured for straightforward quality 
control studies. With the products available, there is a 
spectrum of  capabilities in FTIR microspectroscopy. 

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

“FTIR can potentially define novel 
disease markers by sorting and 
analyzing individual extracellular 
vesicles according to their distinct 
biochemical and optical properties.”
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by Angelo DePalma, PhD

Laboratory information management 
systems (LIMS) have evolved toward 
greater accessibility, functionality, and 

interconnectivity, to a degree that could not be 
foreseen (or have been possible) when LIMSs were 
first introduced. In the early 1980s, when computer 
scientist Bob Voelkner, now VP of  sales and marketing 
at LabVantage Solutions (Somerset, NJ) was working 
on LIMSs for a top-three pharmaceutical company, 
information systems were a novelty. “We were working 
with minicomputers or small mainframes. There were 
no Oracle databases, no Windows, no microcomputers. 
The challenge then was sample management, and that’s 
what LIMSs back then were designed to do.”

At the time, the pharmaceutical industry was just 
adopting large compound libraries for drug discovery 
and combinatorial chemistry to probe active molecules 
within those molecule collections. As more drug 
discovery organizations adopted these tools, labs 
became inundated with samples, sometimes needing to 
process thousands of  unique samples per week. 

To this day, a great deal of  the effort in lab automation, 
particularly on the software side, attempts to manage such 
research, to cover both lab samples and processes. For 
decades, LIMSs focused on the former, while electronic 
laboratory notebooks (ELNs) handled the latter. 

“So the two platforms developed independently, and 
their functions never met unless customers wanted 
both,” Voelkner adds. “At which point, the two vendors 
would do a dance and figure out how to make the 
software packages work together.”

Today, through mergers, acquisitions, and technology 
acquisition, most major LIMS developers incorporate 
at least some aspects of  laboratory execution software 
(LES), ELNs, database, or supervisory functions into 
their LIMSs. 

One goal of  both ELNs and LIMSs is elimination of  non-
value-added laboratory activities, of  which paperwork 
is a substantial but seemingly entrenched component. “A 

large proportion of  lab workers still use paper notebooks, 
and even when they have high-level information systems 
in place, they may still use paper worksheets,” Voelkner 
laments. Thus, the elimination of  paperwork became a 
common driver for adoption of  both ELNs and LIMSs, 
which further drove their integration. 

Another idea, that individual lab processes were part 
of  a larger organic whole, made integration of  LIMS 
and ELN products even more appealing. “Our view 
has always been that laboratory information software 
should not exist in silos,” Voelkner says. “They’re 
highly interrelated and leverage a lot of  common 
functionality. Plus customers want a single vendor for 
everything. It makes sense to have LIMS, LES, and 
ELN under one software platform.”

LabVantage recently released the latest version 
of  LabVantage 8.4, an evolutionary version of  
its flagship LIMS. In addition to enhanced data 
privacy, LabVantage 8.4 incorporates a Master Data 
Navigator, bulk data import, automated issue tracking 
and submission, standard usability and accessibility 
upgrades, and a new work assignment and resource-
planning module that lets laboratory personnel manage 
current and upcoming work. 

Democratizing complexity
As LIMSs began losing their exclusive focus on samples, 
they also underwent what this column has termed 
(with respect to instrumentation) “democratization”—
reduced complexity leading to improved usability 
and accessibility by ordinary users. Bin Yu of  AIS 
International (Newent, Gloucestershire, UK) describes 
this class of  information products as “lean” LIMS. 

“Traditional pharmaceutical LIMSs are highly loaded 
and require significant investment. The many modules 
and stacks required for this or that functionality scared 
many users. A LIMS should be intuitive.”

For example, AIS LIMS products, which are 
configurable and can be integrated with scientific 
data management systems and ELNs, allow users 

LIMS MEETS THE MODERN LABORATORY
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to build data entry and report templates without relying 
on programmers. The only prerequisite is familiarity with 
spreadsheet software. The software complies with CFR Part 11 
(data integrity for pharmaceutical laboratories) and ISO 17025 
(testing lab competency). And like all modern LIMSs, the AIS 
product is accessible from any computing device. 

Cross-functionality—to a point
Integration with third-party laboratory and process software 
has long been a goal for LIMS companies. Early on, 
developers were constrained by computing power, limitations 
in supervisory software, and the proprietary nature of  such 
products. Those limitations are disappearing as interface 
standards emerge and suppliers recognize that staying in 
business requires them to accept the reality of  multisourcing 
for laboratory information products.

Matt Citardi, project manager at Quality Systems International 
(QSI; Ramsey, NJ), notes similarly that LIMS are becoming 
more tightly integrated into instrumentation and non-LIMS 
information management systems, for example, ERP (enterprise 
resource planning) and SAP (systems applications and products).

“LIMS also connects to ELNs for a complete picture of  quality 
data and how it is acquired. ELNs keep track of  each step in 
the process, so at the end of  the day, if  a product emerges 
out-of-specification, you can trace it back not only to a specific 
production lot, but how the product was tested, step by step.”

Modern LIMSs, including QSI’s flagship WinLIMS, have a 
good deal of  ELN functionality already built in, but some 
customers, Citardi says, prefer a dedicated ELN. “We don’t do 
that. We record results, integrate production lot number with 
the ERP system. We link the minuscule details of  testing with 
the macro product data.” 

Into the cloud
The question of  whether to host a LIMS (or any data-intensive 
application) locally, at or near the point of  use, versus keeping 
it in the cloud has pretty much been settled. Drug companies, 
which churn out thousands of  patents per year and with a keen 

sense of  intellectual property ownership, were at one time 
reluctant to let their data “out.” Today, the preference is for 
cloud-based data repositories. 

“Established customers are migrating to the cloud, and new 
customers actually prefer it,” Voelkner says. “Cloud-based 
LIMSs offer better performance, easier scaling as a project or 
company grows—with very little capital investment—and to be 
honest, it can provide superior security and data integrity, greater 
redundancy, and better disaster recovery. Plus the software-as-a-
service model, in which we are increasingly involved, allows labs 
to subscribe rather than purchase, which helps their budgeting.”

QSI, for example, prefers not to host its software or the 
volumes of  data it acquires. Like many LIMSs, WinLIMS is 
usually hosted through third-party cloud storage. “Either way, 
it’s the same software, the same product,” Citardi says. “In the 
past, pharmaceutical companies were reluctant to use cloud 
storage, but security technology has improved so much, they 
now realize that these installations can be as secure or even 
more secure than local hosting.”

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

Temperature-driven changes in materials provide 
insight into questions in basic and applied research. 
Some platforms even combine temperature-based 

analytical methods, such as thermogravimetric analysis 
(TGA) and differential scanning calorimetry (DSC). At the 
Colorado School of  Mines, Michael Sanders, a research 
assistant professor in the metallurgical and materials 
engineering department, uses TGA-DSC in his research 
on ceramics that can be used to, for example, capture solar 
energy. He says that using simultaneous thermal analysis 
“offers more useful information than either the DSC or 
TGA technique does alone.”

In brief, a TGA instrument measures a sample’s mass as it’s 
heated or cooled; DSC measures how much energy a sample 
absorbs or releases during heating or cooling. When using 
them together, the “‘bonus information essentially labels what 
type of  reaction produced a given signal,” Sanders says. “With 
the singular techniques, there are a number of  reactions that 
give similar signal responses.” As an example, he points out that 
the decomposition or burning of  a sample generates the same 
signal from TGA, even though the processes are endothermic 
and exothermic, respectively, which DSC readily distinguishes. 
“And while it is certainly possible to run the techniques in 
parallel or sequentially and obtain the same information,” 
Sanders says, “you save time by running both simultaneously.”

Plastics and more
So many research questions involve how a sample 
responds to heat that TGA-DSC is suitable for a wide 
range of  applications, such as environmental science and 
material decomposition, among others.

On the environmental front, one of  today’s most discussed 
problems is pollution from microplastics—pieces that range 
from five millimeters to microscopic. According to scientists at 
the Engler-Bunte-Institut (Karlsruhe, Germany), “microplastics 
are increasingly detected in the environment and the 
consequences on water resources and ecosystems are not clear 
to date.”1 This research team used TGA-DSC in an attempt to 
identify the kinds of  microplastic in water samples and were 
only able to distinguish polyethylene (PE) and polypropylene 
(PP). Results from this study led the authors to conclude 
that TGA-DSC is an effective complementary or alternative 
method to FTIR for identifying PE and PP in water samples. 

Although Sanders says that “some of  the most common 
uses are investigating decomposition reactions and 
adsorption/desorption,” he has used TGA-DSC in a 
wide variety of  applications. For example, he and a 
colleague recently studied mixtures of  lithium-fluoride 
and metal to find the liquidus and solidus temperatures. 
“Normally, only DSC would be required, but these 
are fairly high-temperature experiments, so lithium is 
volatilized during the melting step,” Sanders explains. “As 
a result, the TGA signal is necessary to quantify that loss 
after volatilization in order to accurately know the final 
composition being measured.”

The expert edge
Using TGA-DSC provides many benefits, but that 
doesn’t mean that it’s an easy technique. “The largest 
challenge is the balancing act between the competing 
requirements of  each technique’s optimal sample size,” 
Sanders notes. “For TGA, more sample is almost always 
better, especially if  you are dealing with small mass 
changes.” On the other hand, optimal results from DSC 
usually come from much smaller sample sizes.

To get the most from a TGA-DSC platform, Sanders offers 
a few suggestions. The first one is that the combination mode 
is not always needed. “For some applications, especially ones 
that are on already well-understood materials, single-test 
modes may produce better results,” he says. 

On a more technical note, Sanders encourages scientists 
to think about the heating rates. “While sometimes fast 
heating rates are necessary to capture some low-energy 
reactions,” he says, “if  mass transport is limiting, you 
may shift away from equilibrium reactions.” 

With a TGA-DSC platform and some experience, 
many materials can be analyzed to study energy, the 
environment, and far beyond.

References
1. Majewsky, M., et al. Determination of  microplastic 

polyethylene (PE) and polypropylene (PP) in environ-
mental samples using thermal analysis (TGA-DSC). Sci. 
Total Environ. 15:568:507–511. 2016.

 Mike May is a freelance writer and editor living in Texas. You 
can reach him at mike@techtyper.com.
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Assays, Kits, 
& Reagents

From ELISA to PCR, purchasing 
assays and kits can simplify your 
laboratory research. Assays, kits, and 
reagents come in a variety of options 
and it’s important to consider your 
application and laboratory instru-
ments when making purchasing deci-
sions. Finding the option that exactly 
fits your specifications will save you 
money and time.

1. What assays, kits, or reagents has 

your lab used in the past? Did they 

work well?

2. Which assays, kits, or reagents are 

compatible with the instruments 

you are currently using?

3. Does the kit or assay contain all 

the components you require, or 

will you need to purchase addi-

tional reagents?

4. What quantity of supplies will  

you require? How often will they 

be used and when will they expire?

5. Can the reagents in the assay or 

kit be purchased separately? Or 

will you have to purchase a new  

kit if you run out of a component?

6. What assays, kits, or reagents 

have other researchers had 

 success with?

6 Questions to ask when 
purchasing assays, kits, 
and reagents

Abbiotec www.abbiotec.com
Abbott www.molecular.abbott
Active Motif www.activemotif.com
Agilent www.agilent.com
AMSBIO www.amsbio.com
ATCC www.atcc.org
Beckman Coulter www.beckmancoulter.com
Bio Basic www.biobasic.com
Bio-Rad www.bio-rad.com
Bio-Synthesis www.biosyn.com
Biochain www.biochain.com
Bioline Reagents www.bioline.com
BioSupply www.elisakits.co.uk
Biotium www.biotium.com
Cayman Chemical www.caymanchem.com
Cedarlane www.cedarlanelabs.com
Creative Diagnostics www.creative-diagnostics.com
Elabscience www.elabscience.com
Empirical Bioscience www.empiricalbioscience.com
Expedeon www.expedeon.com
Integrated DNA www.idtdna.com
Lucigen www.lucigen.com
Luminex www.luminexcorp.com
MilliporeSigma www.emdmillipore.com
Molecular Devices www.moleculardevices.com
New England Biolabs www.neb.com
PBL Assay Science www.pblassaysci.com
PerkinElmer www.perkinelmer.com
Promega www.promega.com
Qiagen www.qiagen.com
Quansys Biosciences www.quansysbio.com
Roche Applied Science www.roche.com
Santa Cruz Biotechnology www.scbt.com
Thermo Fisher Scientific www.thermoscientific.com
Waters www.waters.com

Manufacturers

In the short term, purchasing 
larger kits may seem more eco-
nomical. However, if you don’t use 
the supplies before they expire, it 
will end up costing you in the long 
run. At the same time, you should 
make sure to have enough for all 
your experiments and replicates 
as using a different lot number 
can affect your results. Do the 
calculations to figure out the ex-
act quantities you will require for 
assays, kits, or reagents and order 
according to your immediate and 
short-term needs.

Purchasing Tip

assays, kits, & reagents
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chemicals & standards

Purchasing the right chemicals is 
crucial for making reliable laboratory 
solutions. Chemicals must meet certain 
standards to ensure quality and con-
sistency in order to obtain the best re-
sults. With so many chemical vendors, 
it’s important to ask the right questions 
and purchase the chemicals that best 
meet your needs.

1. Which chemical brands have been 

used previously in your lab? Have 

they met your standards?

2. What grade of chemical do you 

require for your application?

3. What storage solutions do the 

chemicals require (e.g. fireproof 

cabinet)? Does your lab have the 

means to safely store the chemical?

4. What protective measures will 

you need to take when handling 

the chemicals? Does your lab 

have the means to safely handle 

the chemical?

5. How much will you need to pur-

chase? How often will it be used 

and when will it expire?

6. What policies are in place at your 

institution for purchasing 

chemicals? Are there recommend-

ed manufacturers or will you need 

to go through a central 

purchasing service?

6 questions to ask 
when purchasing 
laboratory 
chemicals

AccuStandard www.accustandard.com

Agilent www.genomics.agilent.com

Alfa Chemistry www.alfa-chemistry.com

Avantor www.avantormaterials.com

Beckman Coulter www.beckmancoulter.com

Bio-Rad www.bio-rad.com

Cerilliant www.cerilliant.com

FUJIFILM Wako Chemicals U.S.A. www.wakousa.com

GFS Chemicals www.gfschemicals.com

Grainger www.grainger.com

High-Purity Standards www.highpuritystandards.com

The Lab Depot www.labdepotinc.com

Labchem www.labchem.com

Midland Scientific www.midlandsci.com

MilliporeSigma www.emdmillipore.com

National Chemical Laboratories www.nclonline.com

Prolab Scientific www.prolabscientific.com

ProSource Scientific www.psscientific.com

Reagecon www.reagecon.com

RICCA Chemical Company www.riccachemical.com

Spectrum Chemical Manufacturing  
www.spectrumchemical.com

SPEX CertiPrep www.spexcsp.com

TCI America www.tcichemicals.com

Thermo Fisher Scientific www.thermoscientific.com

Manufacturers

Safety Tip

• Review the SDS and store the 
document in a location that is 
easily accessible

• Make sure that the chemical 
is being stored properly and 
with compatible chemicals

• Educate your lab members on 
how to properly handle the 
chemical

• Keep record of the chemi-
cal’s stock and clean out and 
dispose of any expired 
chemicals annually

There are several steps you should 
take upon your chemical’s arrival 
to ensure the safety of you and 
your lab workers.
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Thermal Analyzers
NEXTA STA Series
• Continue to employ the “Horizontal 

Digital Dual Beam System,” which 
has an established reputation for 
high sensitivity 

• Offer the capability of simultaneous 
TG-DSC measurements

• New mechanism keeps temperature of the balance section constant and eliminates small 
errors in weight due to changes in the heating furnace temperature

Hitachi High-Technologies www.hitachi-hightech.com

Rheometer 
HAAKE MARS iQ
• Helps quality control lab techs deliver more reliable  

and consistent results
• Includes an intuitive touchscreen that allows users to run 

standard operating procedures directly from the instrument
• Newly designed frame and lift mechanism provides high 

vibrational damping, minimal temperature expansion,  
and higher chemical resistance

Thermo Fisher Scientific www.thermofisher.com

AUTOMATION

Automatic Calibration Feature
AutoCal
• Included in the company’s 

Explorer and Adventurer 
series of analytical and 
precision balances

• Utilizes the internal 
calibration feature, but 
provides an additional 
level of intelligence and automation

• Guarantees the balance is adjusted to produce accurate results in the current  
environment and eliminates the need for a user to manually calibrate and adjust

OHAUS www.ohaus.com

BASIC

Flow Rate Transmitter
RT-50
• Supports remote monitoring and programming of its 

flow meters from the convenience of a smartphone
• Offers a six-digit LCD display that continuously shows 

either the flow rate or total
• When using Bluetooth connectivity, users can opt 

to view readings and adjust rate, total, reset, sleep 
mode, or time on a smart device

AW-Lake www.aw-lake.com

Mass Spec Bench System 
MS Bench SCI
• Developed exclusively for SCIEX, Peak’s product  

line provides a modular workstation with integrated  
gas generation and a sound-dampening vacuum  
pump enclosure

• Two variants are available, both identical in form  
factor, aesthetics, and work surface

• Both variants are on height-adjustable laboratory-grade 
castor wheels for easy mobility and seamless integration

Peak Scientific www.peakscientific.com

Universal Testers 
Autograph AGX-V Series
• Feature proprietary control technology for enhanced functionality
• Include sophisticated controller equipped with dual microprocessors 

(MPU) and three engine units (FPGA) that manage  
communication, measurement, and control functions

• Safety features include highly transparent and impact resistant 
safety shields to protect operators from flying debris

Shimadzu Scientific Instruments www.ssi.shimadzu.com

DIGITAL ASSISTANT
VOICE-ACTIVATED SERVICE 
ENABLES QUICK ACCESS TO 
SCIENTIFIC INFORMATION
New England Biolabs has launched myNEB™, a 
first-of-its-kind, Alexa voice-activated digital lab 
assistant. The cloud-based service can help researchers and technicians with basic 
reagent-based calculations and scientific information while they are engaged in lab 
work. The company has taken the popularity and convenience of the Alexa in-home 
service and brought it into the lab. The more myNEB is used in the lab, the more 
it understands the user’s workflow needs. Additional features include quick tips for 
cloning, access to a lab timer, and detailed information about restriction enzymes.
For more information: www.neb.com/myneb

PRODUCT SPOTLIGHT
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CO2 Incubators 
BIO Series
• Available in 80-, 155-, 190-, and 233-liter sizes
• Include an air jacketed chamber with IR CO2 sensor 
• Six-sided heating helps provide excellent  

temperature uniformity
• A PID controller with large easy-to-read color 

display with touchscreen control displays vital 
setting and real-time information on temperature, 
CO2 concentration, and humidity

BEING Instruments www.beinglab-usa.com

Ultra High-Speed Framing Cameras 
SIM Series
• Incorporate an auxiliary optical port enabling 

secondary instruments to share the same 
optical axis as the framing channels

• Capable of scanning up to one billion  
frames per second

• Provide the choice of up to 16 separate  
optical channels without compromising 
performance or image quality

Specialised Imaging www.specialised-imaging.com

Pump Head 
Masterflex L/S
• Features a new modern, sleek design and  

enhanced features to replace the first model 
launched 30 years ago

• Provides even more efficient pumping than its  
predecessor, pumping 2.3 L per minute at 5 to 6 bar

• Boasts a corrosion-resistant stainless-steel rotor and 
PTFE-shielded bearings for long life expectancy

Cole-Parmer www.coleparmer.com

Ductless Workstation 
MicroFlow II
• An ideal Class 1 ductless carbon filtered workstation 

equipped with Activated Carbon filtration for fumes, 
odors, and non-hazardous chemical vapors

• Self contained with integral recessed work surface 
to contain spills

• A clear shroud surrounds the work area and includes 
a hinged viewing sash for user protection

HEMCO www.HEMCOcorp.com

Chilling/Heating Incubators 
IN55, IN50 EcoTherm™
• Ideal for incubating zebrafish eggs and larvae below, at, or 

above room temperature
• The IN55 is fully programmable and the IN50 is simple digital
• Chamber size is 24" high by 20" deep by 14" wide and come 

with eight stainless steel racks with room for 12

Torrey Pines Scientific www.torreypinesscientific.com

INFORMATICS

Temperature & Humidity Data Loggers
TR-7wb
• Represent the next generation of full featured,  

compact temperature and humidity data loggers
• Ideal for applications that require a compact,  

easy-to-use unit that can be accessed from a mobile device
• Allow data to be streamed to a cloud-based system for  

online monitoring and data storage

CAS DataLoggers www.dataloggerinc.com

Temperature Transmitter App 
INOR Connect
• Enables wireless communication to a temperature 

transmitter, meaning operators never need to 
remove the signal converter from the process

• Allows for easy configuration via an intuitive and 
easy-to-use interface

• Offers automatic updates, so users will always 
have the latest available features

INOR Process AB www.inor.com

Software 
SIMCA® 16
• Focuses on delivering a complete data 

analysis experience, from data organization 
through to data-driven decision making

• Has enhanced functionality features that 
save time for expert users, as well as those 
new to multivariate data analysis

• Includes MOCA, a novel tool for analyzing 
more than two blocks of data and new Python plugin capability

Satorius Stedim Biotech www.sartorius.com



58 Lab Manager    July 2019 LabManager.com

technology news

E. coli Host Cell Protein Kit
• Used for automated impurity analysis of  

biotherapeutics expressed in E. coli systems
• Quantifies HCP impurities from E. coli expression  

systems used in the production of biotherapeutics,  
a critical step in ensuring the efficacy and safety  
of the drug molecule

• Provides a key tool for the automated analysis  
of bioprocess samples

Gyros Protein Technologies  
www.gyrosproteintechnologies.com

Salmonella Molecular Test 
Molecular Detection Assay 2
• Certified for samples taken from 

primary production as well as 
from animal feed and pet food

• Part of a platform that combines 
isothermal DNA amplification and 
bioluminescence detection to produce rapid, accurate results with fewer steps

• Gives processors a streamlined workflow that enables same-day or next-day pathogen 
test results and faster, more confident food safety decisions

3M www.3M.com

LIFE SCIENCE

Feeder-Free Medium 
StemFit® Basic04
• Developed for the maintenance of induced  

pluripotent stem (iPS) and embryonic stem 
(ES) cells during the reprogramming, expansion, 
and differentiation phases of stem cell culture

• Suited to both research studies and  
translation to cell therapy

• Offers several additional advantages to simplify stem cell culture workflows,  
including a matrix coating-free and scraper-free protocol

Amsbio www.amsbio.com

CRISPR Cas12a Enzyme 
Alt-R® Cas12a (Cpf1) Ultra
• Makes it easier to achieve precision genome 

editing at new sites across genomes
• Has enhanced editing activity, reaching  

or exceeding the performance of Cas9
• Retains activity across a wider temperature range 

than the wild type enzyme, making it useful for 
genome editing in additional organisms, including plants

Integrated DNA Technologies www.idtdna.com

Field of View Camera
• Available as an option for the Cytation 5 Cell Imaging Multi-Mode Reader
• Captures approximately four times the 

area compared to Cytation 5’s standard 
camera, allowing users to capture larger 
areas of interest with fewer images

• Increases the speed of acquisition for 
larger samples and accelerates statistically 
significant sampling for cell population 
analysis

BioTek Instruments www.biotek.com

MICROSCOPY

Sustainable Dipolar Aprotic Solvent 
Cyrene™
• Produced in two steps from a renewable cellulose source
• Created in response to the need for solvents to meet stricter  

regulation requirements for both employee safety and  
environmental sustainability

• Targets the rising demand for greener alternatives to  
Dimethylformamide (DMF) and N-Methyl-2-pyrrolidone (NMP)

MilliporeSigma www.emdgroup.com

DNA Sequencing System 
Sequel II
• Provides ~8 times the data output compared 

to the previous version of the system
• Suited for comprehensive variant detection, 

large genome de novo assembly, human 
structural variant characterization, whole 
transcriptome analysis, and more

• Includes the new SMRT® Cell 8M, as well as chemistry,  
instrument control software, and the SMRT Link software package

Pacific Biosciences of California www.pacb.com

LED Transmitted Light  
Illumination Base
• Allows users of the company’s SZX™ and 

SZ™ series stereo microscopes and the 
MVX10 fluorescence microscope to expand 
their observation capabilities

• Contains a unique, easy-to-use turret system 
that can be loaded with up to four cartridges

• LED light maintains its color even when users 
adjust the brightness or zoom

Olympus www.olympus-lifescience.com

https://www.labmanager.com
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Freeze-Drying Microscope 
Lyostat5
• Allows observation of the sample structure 

during drying and precise temperature control 
when cooling or heating so that the exact 
point of collapse can be determined

• Provides sharp visualization for easy,  
accurate identification of structural changes

• Supplied fully validated as a complete working 
system against a series of standard solutions

SP Scientific www.spscientific.com 

SEM Technology 
ColorSEM
• First commercial solution that includes integrated 

elemental analysis with unique color imaging
• Produces live color images directly within the 

simplified SEM user interface without switching  
to conventional energy dispersive X-ray  
spectroscopy analysis or another user interface

• Allows users to generate more complete  
information from their samples, can be less 
intimidating for inexperienced users, and can increase productivity

Thermo Fisher Scientific www.thermofisher.com

Inverted Confocal  
Raman Microscope 
alpha300 Ri
• Inverted beam geometry delivers many 

advantages in sample access and handling
• Specimens in aqueous environments  

such as cell cultures can be examined  
more effectively

• Motorized sample stage facilitates the 
mounting of environmental enclosures  
and other accessories

WITec www.ditec.de

Multiplex Mode
• Enables fast and gentle confocal microscopy  

for the company’s LSM 9 family
• Researchers can now image their most  

challenging three-dimensional samples  
with high framerates in super-resolution

• Provides more options to fit imaging  
speeds and resolution to experimental needs

ZEISS www.zeiss.com

Portable Isolators
Purair® FLEX
• Redefines when and where glove bags can be used
• Designed as a flexible, highly portable film  

isolator that permits easy setup and delivers  
superior containment control

• Constructed of ArmorFlex® film, which offers  
complete visual clarity and excellent solvent  
resistance across a range of chemicals

Air Science www.airscience.com

SUPPLIES

External Probes for Data Loggers
• Ensure safe transport of valuable materials like reagents,  

clinical samples, blood, vaccines, tissues, and food
• Designed to fit securely inside the carton while  

the data logger secures to the outside of the  
container for easy monitoring and access

• Three probes available: external bottle probe,  
external bullet probe, and external RTD probe

Cole-Parmer www.coleparmer.com

Decapper 
LabElite Decapper SL
• Rapidly decaps sample containers to increase 

sample throughput and improve overall  
laboratory efficiencies without risks of  
manually-derived errors and contamination

• Compatible with labware in 96-, 48-, and  
24-format tube racks, with internal or external 
threads from all major labware manufacturers

• Especially suited as a compact and time-saving 
solution for biobanking, forensic, genomic, 
compound management, and drug discovery workflows

Hamilton Storage www.hamiltoncompany.com

Disposable Tips Packaging
• Features a more compact and lightweight 

design  and has less dead space between 
tip racks, making it easier and more 
economical to transport

• Contains 45 percent less plastic than 
current Tecan Pure blister packs

• Initially available for the 200 and  
1,000 μl Pure clear tips

Tecan www.tecan.com
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Dear Linda,

At my lab, we recently expanded 
our staff  and have added on many 
new hires. The existing staff, many 
of  whom have worked here for 
most of  their career, are apprehen-
sive to the new hires and how the 
daily dynamic and workflow will 
change. With this new mix of  gen-
erations and experience among my 
staff, what can I do to encourage 
collaboration and teamwork, while 
still making the existing employees 
feel valued?

Thanks, 

Ryan

ask linda

ASK LINDA

DEVELOPING 
STRONG TEAMS

QUESTION: ANSWER:

Dear Ryan,

A wave of  new hires can sometimes 
make existing employees uneasy or 
apprehensive if  they struggle with 
accepting change and new ways of  
performing tasks. It is important to 
address this from the start by strategi-
cally developing lab teams. Strategic 
teams are built with a cohesion of  
talent blocks with a serious effort to 
match, develop, and sustain talent that 
works well together, learns well to-
gether, and serves well together. When 
building your teams, include a mix 

of  new hires and existing staff  whose 
skills and strengths will play well off  
each other. Hold the entire team ac-
countable for its success to encourage 
a collaborative environment, instead 
of  an individual one. Also, take time 
to chat with your existing employees 
one-on-one so they can voice any con-
cerns and provide feedback on how 
the team dynamic is functioning.

Good luck.

Cheers,

Linda

Linda's Lab
Lab Trends

Automation
is cool!

Lenny, 
where did 
my files 
go?

Using the 
cloud is cool!

Wow, there are so many new 
lab trends to keep up with! Lenny, what 

is that?

Lenny, what are 
you wearing!?Compact 

equipment is 
cool!

Lenny, what 
happened to 
our old 
centrifuge?

Lenny, why 
are you in 
the dark?

Being 
eco-friendly 
is cool!

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

FOR MORE INFO: LABMANAGER.COM/SUCCESSFUL-LAB-TEAMS

http://www.labmanager.com/successful-lab-teams
https://www.labmanager.com
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PLACE YOUR PRODUCT PROFILE AD TODAY!
REACH YOUR TARGET AUDIENCE, ENGAGE YOUR BRAND,  
AND OPTIMIZE YOUR ADVERTISING IMPACT.
Deliver your message and position your products and brand in front 
of more buyers and key decision-makers in print and online than any 
other resource available today. 

For more information visit www.labmanger.com

Contact: Adam Equipment
www.adamequipment.com

Available in capacities up to 8,200g, Solis semi-micro, 
analytical and precision balances are an outstanding 
choice for complex lab weighing tasks. A high-
resolution graphic display offers intuitive operation, 
while the keypad features easy-to-read buttons and 
helpful navigation arrows. Solis stores up to 99 
ingredients for speedy recall.

Time to Purchase or Upgrade 
Your Water Purification System?
LabManager.com/purchasing-a-water-purification-system

DEVELOPING 
STRONG TEAMS

https://www.labmanager.com/purchasing-a-water-purification-system
https://www.labx.com
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LM ONLINE

LabManager.com

The 2020 Product Resource Guide
From pipettes, balances, and freezers to fume hoods, incubators, and homogenizers, 
laboratories are filled with a diverse set of  equipment and instruments to propel research 
forward. The annual Product Resource Guide has become known as the go-to source for 
technology trends, product offerings, and dense lists of  manufacturers that can help you 
equip your lab with everything it needs to run successfully. 

1 2 3

1 Analytical Balances and 
Proper Weighing Practices
If  you want accurate weight measure-
ments of  laboratory samples, you need to 
have the right kind of  scales. The accuracy 
and precision of  the results are dependent 
on how reliable the weighing system is. 
This article explains the top precautions 
you must take to ensure reliable results, as 
well as the factors that can affect readings 
on analytical balances.

Read more at LabManager.com/balance-practices

2 Trending on Social Media: 
Handling Controlled Substances
As of  June 20, Lab Manager’s top June issue 
article posted to social media was our Health 
& Safety feature on “Handling Controlled 
Substances in the Lab.” Many research labo-
ratories deal with narcotics, stimulants, de-
pressants, hallucinogens, anabolic steroids, 
or other chemicals used in the production 
of  drugs. The heart of  good controlled 
substance management is a comprehensive 
written program, comprehensive written 
program that helps guide safe practices.

Read more at LabManager.com/controlled-substances

3 Most Popular Webinar
Our most recent top webinar on LabMan-
ager.com with 125 registrants was “Mi-
croplate Technology and Automation.” 
This TechTrends webinar discussed the 
evolution of  microplate technology and 
improvements made to microplate reader 
design, automated handling, and data inte-
gration. The expert speakers also outlined 
how to choose the best microplate option 
for your application. Though it ran on May 
9, you can still register to watch on-demand.

Read more at LabManager.com/microplate-tech-trends

We look back at our web content since the June issue and look forward to what’s in store for the annual Product Resource Guide.

https://www.labmanager.com/balance-practices
https://www.labmanager.com/controlled-substances
https://www.labmanager.com/microplate-tech-trends
https://www.labmanager.com/balance-practices
https://www.labmanager.com/controlled-substances
https://www.labmanager.com/microplate-tech-trends
https://www.labmanager.com
https://www.labmanager.com
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products in action

PPPL selects Starline Plug-In Raceway & Track Busway as 
power distribution solution for new laboratory
Starline helps Princeton Plasma Physics Laboratory plan ahead for future facility

Princeton Plasma Physics Laboratory (PPPL) in 

Princeton, New Jersey is a collaborative na-

tional center for fusion energy research. Funded 

by the Department of Energy, the laboratory ad-

vances the coupled fields of fusion energy and 

plasma physics research, and, with collabora-

tors, is developing the scientific understanding 

and key innovations needed to realize fusion 

as an energy source for the world.

In 2015, in order to continue expanding its 

plasma research for the production of nano 

particles, PPPL embarked on a project to design 

a brand new Laboratory of Nano Synthesis.

Problem

When planning its new laboratory space, 

PPPL’s designing engineers recognized that 

science is constantly evolving and imposes 

continuous changes in the facility infrastruc-

ture. In order to accommodate these future 

changes, the lab had to have a modern 

design that would be able to adapt to future, 

various layouts.

Unfortunately, using traditional power methods 

often results in outlets that are hard wired 

in place. Not only do these inhibit layout 

changes, but in most cases they also lead 

to expensive rewiring work in the future that 

wastes valuable resources and time.

“The objective for the electrical design in the 

new lab space was to incorporate infrastruc-

ture flexibility for the changing environment of 

plasma research,” said Power Engineer Craig 

Shaw with PPPL.

With flexibility being a major concern, PPPL 

needed a power distribution system that would 

grow with its space, as opposed to being a 

main obstacle for future innovation.

Solution

PPPL ultimately chose Starline Plug-In Raceway 

and Track Busway as the power distribution 

systems for its new Laboratory of Nano Syn-

thesis. With Starline, PPPL is able to arrange 

its electrical outlets based upon the needs of 

its workspace, instead of arranging its work-

space around the electrical outlets.

“Cost is always a factor, however, providing 

a well-engineered, flexible solution at a mod-

est cost premium saves much more in future 

modifications,” said Shaw.

Plug-In Raceway comes with a prewired back-

plane and takes approximately one third less 

time to install than similar products. The back-

plane can then be covered by an assortment 

of snap-on cover pieces and plug-in modules 

that can be rearranged for convenient ac-

cess to power. Starline Track Busway is an 

overhead power distribution system that has 

a continuous access slot to plug into power. 

Available with a versatile selection of plug-in 

units, the busway gives PPPL the ability to ac-

cess power when and where they need it.

With flexibility being a major concern for PPPL’s 

new lab space, it needed a customizable 

power system that could grow and change 

with its research needs. Plug-In Raceway and 

Track Busway were chosen as its products of 

choice due to the systems flexibility and ease of 

installation and future modifications.

Result

By choosing Starline for its power distribution, 

PPPL ensured its access to power would never 

be an obstacle to the laboratory’s future ar-

rangements. The Laboratory of Nano Synthesis 

will be able to accommodate whatever equip-

ment layout is most efficient for its Research, 

without any costly electrical modifications.

When asked about the final results of the 

project in regard to Starline, Shaw stated “the 

outcome provided a comprehensive, flexible 

electrical solution of which modifications will 

be easier and faster. I would absolutely recom-

mend Starline for a similar project.”

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

Starline helps Princeton Plasma Physics Laboratory plan 
ahead for future facility 

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

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

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

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

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

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

Shaw with PPPL.

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

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

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

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

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

Plug-In Raceway comes with a 
prewired backplane and takes 

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

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

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

The objective 
for the electrical 

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

the changing 
environment of 

plasma 
research.

- Craig Shaw, 

Power Engineer 

PPPL

www.starlinepower.com/raceway
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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.
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