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This month’s cover story looks at the necessary evil known as government 
regulations—in this case the ones that govern environmental, health, and 
safety. Vince McLeod not only outlines the specific requirements of  OSHA’s 
Laboratory Standard, HazCom, and the EPA’s RCRA, he provides practical 
advice for staying compliant. A key feature of  that compliance is training. 
“Workers must receive training regarding the Laboratory Standard, the CHP, 
and other laboratory safety practices, including exposure detection, physical 
and health hazards associated with chemicals, and protective measures.” 

Certainly not news to anyone working in a lab, training is also a critical com-
ponent in achieving GLP compliance. In this month’s Business Management 
article (page 20), author Sara Goudarzi talks to a handful of  lab professionals 
about the importance of  GLP in their labs. “Compliance with good labora-
tory practice is important … because it is good business, it’s valued by our 
customers, and it keeps our teams sharp,” says Chris DiBiasio, group leader 
for advanced manufacturing at R&D company Draper. And, as with OSHA 
and EPA regulations, training is also critical to GLP. “At ProVerde Laborato-
ries, extensive training is coupled with generation of  training records. [Lab 
staff] work with a technician who’s been trained, and they prepare the same 
samples side by side and compare the results,” says Goudarzi. 

Beyond the requirements of  compliance, training is critical to keeping your 
staff  performing at their best, and managers are challenged to find programs 
that can deliver the greatest return on their training investment. Author Donna 
Kridelbaugh in this month’s Leadership & Staffing article, “Future Training” 
(page 24), says, “Training is required to prepare staff  to respond to changes 
within an organization (e.g., meet new regulatory requirements) and stay 
competitive in a technologically advancing market.” She goes on to discuss 
training practices and considerations, including identifying learning needs, fill-
ing skill gaps, defining objectives, and getting buy-in from both staff  and upper 

management. “In carefully leveraging a mix of  internal and external learning 
and development partners to understand and address learning challenges, 
companies can minimize costs and bring outside perspectives, ideas, and sub-
ject matter expertise to move their businesses forward,” says John Balchunas, 
assistant director of  professional development programs with the Biomanufac-
turing Training and Education Center at North Carolina State University.

Lastly on the theme of  training, when trying to persuade members of  your 
staff  to support a new, cutting-edge technology, author Michael Gregory 
in “Embracing the New” offers five tips, the fourth of  which is training. 
“Although my team can quickly show users how to run an experiment, we 
have made it standard practice to mandate rigorous, one-on-one, two-hour 
training sessions before letting researchers use the machines on their own.” 

If  you’re in the market for a fume hood and are struggling to decide be-
tween ducted and ductless, this month’s Health & Safety article (page 34) 
may help. Author Vince McLeod not only discusses the pros and cons of  
each, but shares important considerations such as cost, energy efficiency, 
training requirements, maintenance, and more. His best advice: “Choos-
ing between traditional ducted fume hoods and the newer technology of  
filtered ductless hoods requires … some serious homework.”

Please check out the wealth of  other news and technology information  
in this month’s Lab Manager.

Best, 
Pam

Pamela Ahlberg
Editor-in-Chief

training central
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Sometimes, to laboratory managers, it might seem 
that at every turn we run into another environmen-
tal, health, or safety regulation. Indeed, in recent 

years lab managers may have noticed an increase in the 
number of  laws, regulations, and ordinances—federal, 
state, and local—that affect our laboratories.

This trend is at least partially due to an apparent 
ambivalence or laissez-faire attitude toward environmen-
tal, health, and safety (EH&S) 
regulations, although admit-
tedly this seems much more 
prevalent in the academic 
scientific community than in 
the private research sector, 
especially in light of  a prolif-
eration of  high-profile, serious 
accidents and injuries, and 
more than a few fatalities.

Another reason is the stepped-up efforts of  individual 
states and even local jurisdictions to address regional and 
local issues that have risen to the forefront. However, this 
article will focus on the larger—and more crucial—pic-
ture at the federal level.

We strongly believe that all researchers should have 
a basic knowledge and working understanding of  the 
fundamental requirements and concepts of  the most 
important laws and regulations that affect laboratories 

across the country. The most important are the Oc-
cupational Safety and Health Administration (OSHA) 
regulations Occupational Exposure to Hazardous Chemicals in 
Laboratories , known as the OSHA Laboratory Standard 
(29CFR1910.1450),1 and Hazard Communication, known as 
HazCom (29CFR1910.1200),2 and the hazardous waste 
regulation outlined in the Resource Conservation and 
Recovery Act (RCRA, 40CFR1910.260-273),3 promul-

gated by the Environmental 
Protection Agency (EPA).

With that said, it is not our 
intent to go into a long discus-
sion on the major principles 
of  these complex and lengthy 
federal regulations. We will 
instead provide a brief  over-
view and then focus on suc-
cessful approaches, methods, 

and systems that we have seen, in order to help labora-
tory managers better understand, implement, and stay 
up to date on these essential regulations.

OSHA Laboratory Standard
The Occupational Safety and Health Administration’s 

regulation for laboratory safety was finalized in 1990 for 
the purpose of  protecting workers from chemical, biologi-
cal, physical, and other safety hazards. The intent was to 

know the rules

“The RCRA was enacted in 
1976, giving the EPA the  

authority to control hazardous 
wastes ‘from cradle to grave.’”

Know
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the
Know
Rules

the

HOW TO UNDERSTAND, COMPLY WITH,  
AND STAY ON TOP OF EH&S REGULATIONS  

by Vince McLeod

http://www.labmanager.com


SLIDE 9

Are You in the  Market 
for a New Stirrer?

LabManager.com/stirrers-video

What to Consider When Purchasing a New Stirrer 
Discover some of the features and options to consider when purchasing a new stirrer

http://www.labmanager.com/stirrers-video


LabManager.com12 Lab Manager    March 2018

address hazards particular to laboratory practices and to fill in the gaps 
not covered by existing, specific OSHA standards for general industry.

Central to the OSHA Laboratory Standard are a written Chemical 
Hygiene Plan (CHP) and the designee responsible for its implementa-
tion and updating, the chemical hygiene officer (CHO). The CHP must 
be tailored to reflect the specific chemical hazards present in the labora-
tory where it is to be used. Distilled to its essentials, the CHP has five 
major elements that employers are required to address:

1. Identify hazards and develop standard operating procedures that include 
general and laboratory-specific protocols for work with hazardous chemicals.

2. Determine and implement exposure control measures and monitoring 
when appropriate, including engineering controls and personal protec-
tive equipment, to reduce workers’ exposure to hazardous chemicals.

3. Determine and implement specific measures to ensure proper and ad-
equate performance of  protective equipment such as fume hoods, etc.

4. Provide information and training to ensure workers are apprised of  
all hazards in their work areas. Workers must receive training regard-
ing the Laboratory Standard, the CHP, and other laboratory safety 
practices, including exposure detection, physical and health hazards 
associated with chemicals, and protective measures.

5. Provide for medical consultations and examinations when exposure to 
a hazardous chemical has occurred.

OSHA HazCom
The Occupational Safety and Health Administration’s regulation for labo-

ratory safety was first issued in 1983. This original standard requires assessing 
the potential hazards of  chemicals, and communicating information concern-
ing those hazards and appropriate protective measures to employees.

Similar to the Laboratory Standard, the OSHA HazCom standard 
also requires a written plan, or Hazard Communication Plan (HCP). 
Condensed to the basics, the HCP also has five principal requirements:

1. Develop and maintain an inventory of  all hazardous chemicals kept 
and used in the workplace.

2. Ensure all containers of  chemicals are properly labeled.

3. Collect and maintain current safety data sheets (SDSs) for all chemi-
cals to which workers may be exposed.

4. Develop and implement worker training programs regarding hazards 
of  chemicals to which they may be exposed and the appropriate pro-
tective measures to use when handling these chemicals.

know the rules
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5. Heed hazardous chemical warnings on container labels 
and in SDSs, which manufacturers and importers must 
provide to users.

RCRA: Managing hazardous wastes
The Resource Conservation and Recovery Act (RCRA) 

was enacted in 1976, giving the EPA the authority to control 
hazardous wastes “from cradle to grave,” i.e., from the time 
and point of  creation to the final disposal. The regulations 
are vast and complex, covering generation, transporta-
tion, treatment, storage, and disposal. In 1984, the federal 

Hazardous and Solid Waste Amendments (HSWAs) were 
added, which focused on waste minimization, phasing out 
land disposal, and corrective actions for releases.

As with the OSHA Laboratory Standard and HazCom, 
a very brief  distillation of  the main principles is pre-
sented below. However, given the breadth and complex-
ity of  RCRA, we strongly recommend consulting with 
knowledgeable and experienced professionals unless the 
specific expertise is available in-house.

Hazardous waste regulations under RCRA fall into 
four general areas:

1. Identification and determination of  all generated wastes. 
This is accomplished with knowledge of  the specific process 
generating the waste, waste definitions, contaminant lists, 
and waste characteristics, as laid out in 40CFR Part 261.

2. Storage and labeling of  waste. 40CFR Part 262 ad-
dresses proper containers, packaging, labeling, plac-
arding, quantities, and accumulation times.

“Ethical laboratory operation … 
needs to encourage excellence 
and efficiency while staying within 
regulatory boundaries.”
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3. Transporting waste. All transporters of  hazardous 
waste must be permitted and licensed by the EPA. Strict 
guidelines cover waste packaging, labeling, and placard-
ing. A comprehensive manifest must be compiled and 
must accompany the shipment from its pickup at the 
generator to the final treatment and/or disposal site.

4. Disposal of  waste. As with transporters, all treatment, 
storage, and disposal facilities must be permitted and 
licensed by the EPA. Each shipment manifest should 
be carefully checked. After final action, a manifest copy, 
signed by all, is returned to the generator to complete 
full documentation of  cradle-to-grave handling.

Management options for environmental, health, 
and safety regulations

Ethical laboratory operation, whether in an academic, 
research and development, or production setting, needs 
to encourage excellence and efficiency while staying 
within regulatory boundaries. Too often, highly trained, 
world-renowned scientists, researchers, and managers, 
although supporting prudent environmental, health, and 
safety rules, feel overly burdened.

Basic laws protecting the environment, public health, 
and workers, developed over the course of  years and even 
decades, reflect state, local, and congressional concerns and 
societal values, and generally have broad public support. 
In addition, we must recognize the virtual impossibility of  
precisely characterizing every risk and must understand that 
EH&S regulations attempt to strike a balance and rely on 
employers to apply prudence in protecting their employees.

All of  us managing and working in laboratories must 
also recognize that violating EH&S laws not only im-
poses unnecessary risks to those in our employ, but also 
can affect the surrounding community and result in seri-
ous consequences, including civil and criminal penalties. 
Furthermore, EH&S abuses can damage the institution’s 
reputation and corrode community confidence, poten-
tially resulting in significant economic impacts, espe-
cially given today’s arena of  social media.

So, how best to stay the course and keep up to date 
with all these regulations? Below are a few methods, each 
with its own pros and cons:

• Hire specialized consultants. They can be cost-effective 
in the long run: expensive at first, but then used only 
when needed afterward. Be sure to check credentials and 
experience, and carefully define your scope of  work.

• Purchase specific management software. As with 
consultants, your up-front cost could be high and you 
would need to include an up-to-date subscription 
service followed by training for those tasked with using 
and maintaining the databases. One downside is that 
available packages may not cover all aspects needed.

• Hire EH&S staff. Depending on your institution’s 
mission and activities, it may be difficult to cover 
everything with a single staffer. Yet multiple staff, each 
with a specific concentration, obviously would increase 
the cost. Experienced individuals with broad educa-
tion and training are hard to find and can be expensive. 
However, in-house staff  develop intimate knowledge 
and have the ability to keep on top of  day-to-day 
operations and needs, and in the long run may become 
very cost-effective. Analyze these costs compared with 
the cost and frequency of  using outside consultants.

• Assign/designate duties and responsibilities to existing 
staff. We know employees constantly moan about al-
ready having their plates full. And in today’s economic 
climate, businesses are always striving to do more with 
less. Therefore, going this route necessitates much 
forethought and careful negotiation. Existing staff  may 
have operational knowledge and experience, but may 
need supplemental training on regulatory applicability.

• Build and develop an EH&S committee. We have seen 
this method work well in certain situations and help 
lighten individual loads. The makeup of  the committee 
must be chosen carefully, however, taking into consider-
ation knowledge, experience, and capability. Should the 
committee hit a dead end, supplementing with training 
and/or consultants usually solves the problem. 

• Operate in reaction mode. Obviously, this method is 
not recommended. Your organization may go un-
noticed for a while, but when you do show up on the 

“EH&S abuses can damage the 
institution’s reputation and corrode 
community confidence.”

http://www.labmanager.com
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regulator’s radar, it is over. If  you are cur-
rently in this mode, please switch immedi-
ately to one of  those above.

Regardless of  the method (or combination 
of  methods) you decide on, we want to strongly 
encourage you to do the following to assist in 
setting up and maintaining your EH&S program:

• Seriously consider getting involved in the 
regulatory process. This is the best way to 
influence the development of  and changes to 
regulations. Regulators actually welcome col-
laboration, and your insights as one of  those 
directly impacted are unique and important.

• Consider joining leading professional orga-
nizations and key trade associations, such as 
the American Industrial Hygiene Association, 
the American Conference of  Governmental 
Industrial Hygienists, the American Chemical 
Society, the Chemical Manufacturers Associa-
tion, and others specific to your industry. These 
organizations will keep you informed about the 
latest developments in addition to affording 
access to many like-minded professionals.

• Peruse and search the Federal Register oc-
casionally. Changes to regulations and other 
notices are published daily in the Federal 
Register, which can be accessed publicly on 
regulations.gov.4
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comprehensive industrial hygiene assessments for major power-generation, 
manufacturing, production, and distribution facilities. Vince can be 
reached at vmcleodcih@gmail.com.
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R egenerative medicine is a research area that has 
gotten plenty of  attention around the world lately. 
One recently launched facility at the forefront of  

this field is the Centre for Advanced Therapeutic Cell 
Technologies (CATCT), a collaboration between the 
Centre for Commercialization of  Regenerative Medi-
cine (CCRM) and GE Healthcare.

CATCT, housed in CCRM’s facility in the MaRS 
Discovery District, an urban innovation hub in Toronto, 
Ontario, Canada, “is focused on developing advanced 
manufacturing solutions that address the challenges in cell 
and gene therapies—or CGT—production, most notably 
identifying, developing, and adopting optimized and cost-
efficient solutions to manufacture the vast numbers of  cells 
required for clinical trials and commercial production,” says 
Michael May, PhD, president and CEO of  CCRM.

He adds the new center at CCRM has been grow-
ing steadily since its creation in 2016, and now has 35 
employees out of  the total of  nearly 80 staff  at CCRM. 
In terms of  physical size, CATCT has a fully equipped 
Level 2 containment lab that takes up around 10,000 
square feet of  CCRM’s total 40,000 square feet of  space.

Aaron Dulgar-Tulloch, PhD, director of  CATCT for 
GE Healthcare Cell Therapy, explains how CATCT’s 
creation with both industry and government support is 
part of  what makes the center unique. He adds that “GE 
Healthcare committing $20 million and Canada’s Federal 
Economic Development Agency for Southern Ontario 
matching that amount demonstrate the strong need for 
the solutions that CATCT is providing.”

“The scientists and engineers at CATCT are working 
hand in hand with cell therapy companies to identify and 
overcome manufacturing roadblocks and accelerate the de-
velopment of  these innovative therapies,” he says. “CATCT 
is already providing CGT companies with solutions for 
manufacturing processes to produce the significant numbers 
of  cells required for clinical and commercial use.”

CATCT’s suite of  cutting-edge equipment is another 
aspect that sets the center apart. That includes instru-
ments for cell processing and analytics, such as the GE 
Sefia and Sepax C-Pro, in-line sensors, tangential flow 
and acoustic filtration systems, advanced automated 
liquid-handling and tissue culture robots, powerful 
mass spectrometry capabilities, and polychromatic flow 
cytometers, Dulgar-Tulloch explains.

“As well, we have one of  North America’s largest 
installations of  DASbox reactors—24 at 200 milliliters—
and an ambr15 system for robust design of  experiment 
development,” he says. “Finally, there are multiple 
rocking-motion and stirred-tank bioreactors at various 
configurations, with the capability to operate at culture 
volumes up to 50 liters.”

As far as current projects go, Dulgar-Tulloch says 
CATCT has gotten up and running quickly, with mul-
tiple projects on the go and already delivering results. 
Recently, the center reached key milestones in the areas 
of  pluripotent stem cell, immunotherapy, and lentiviral 
vector (LVV) development programs, he adds.

Centre for 
Advanced 
Therapeutic Cell 
Technologies
BOOSTING CELL AND GENE 
THERAPIES PRODUCTION  
by Rachel Muenz

 DASbox Mini Bioreactor Systems (Eppendorf) in the CATCT facility. 
All images by CCRM.
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“Notably, the team was able to produce over 37 billion 
pluripotent stem cells in a 10-liter suspension-based 
and clinically viable process,” Dulgar-Tulloch says. “An 
impressive finding, as these unique cells are able to be-
come any cell type and hence could be used in countless 
therapeutic indications.”

Further, Dulgar-Tulloch says the LVV team has scaled 
up a high-titer suspension culture process that “will help 
cell and gene therapy manufacturers address material 
cost and shortage challenges. These results are critical 
milestones in the process of  moving cell and gene thera-
pies even closer to treating patients.”

As for the challenges of  working in this field, Dulgar-
Tulloch says that a variety of  different technologies 

from many different companies are necessary in a CGT 
manufacturing workflow.

“Additionally, some solutions do not yet exist or are 
inadequate to meet the needs of  the emerging industry,” 
he explains. “CATCT is working to advance new solu-
tions to meet these challenges. The team is continually 
seeking new tools and technologies, from proof  of  con-
cept to original equipment manufacturer integration.”

One of  the pros of  working at CATCT is that because 
the team is made up of  both CCRM and GE hires, they 
can benefit both from each other and expertise across 
those two organizations.

“The environment is collaboration-focused, as CATCT 
can leverage both CCRM’s and GE Healthcare’s expertise 

1. Dr. Rohin Iyer (foreground) 
at work in the Centre for Ad-
vanced Therapeutic Cell Tech-
nologies (CATCT) facility at the 
Centre for Commercialization 
of Regenerative Medicine 
(CCRM) in Toronto, Canada.    
2. Xuri W25 Cell Expansion 
System (GE Healthcare) biore-
actors in the CATCT facility.    
3. A scientist at work at CATCT.   
4. Ramya Krishnan (left) works 
with a colleague at CATCT.

1. 1. 

3. 4. 

2. 
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in business development, intellectual property, process development, 
and translation of  scientific discoveries,” May says.

Being a part of  the larger goal of  helping people through regenerative 
medicine is also a plus. “CATCT also aims to ensure that the advance-
ments it creates will benefit the regenerative medicine community more 
broadly, with the goal of  benefiting patients in the future,” May says.

And it doesn’t appear that the strong global focus on regenerative 
medicine will fade anytime soon. May explains that, worldwide, with re-
cent announcements about clinical trials involving CGT and approvals 
by regulators such as the U.S. Food and Drug Administration, regenera-
tive medicine has become “a top-of-mind area of  science.”

He adds that Canada, as a leader in stem cell research and bioengi-
neering, is a big contributor to that success.

“CATCT is playing a key role in maintaining Canada’s leadership po-
sition by addressing the solutions that will enable the production of  the 
cells required for successful clinical trials in the CGT industry, paving 
the way for more regulatory approvals,” May says. Moving forward, he 
says the center plans to partner with more and more CGT manufactur-
ers to accelerate their therapeutic development.

“As new cell types and new indications are identified, CATCT will 
be at the forefront of  developing cost- and quality-effective solutions to 
overcome potential roadblocks to their clinical success,” he concludes.

Rachel Muenz, associate editor for Lab Manager, can be reached at  
rachelm@labmanager.com or 888-781-0328, x233.
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W henever the issue of  lab results reliability or 
integrity of  work comes up, Chris Hudalla, 
founder and chief  scientific officer of   

ProVerde Laboratories, thinks of  a young client of  his. 
Abby has relied on cannabis to control her epileptic sei-
zures since she was 13 months old. The product that his 
client needs for her condition is not commercially avail-
able. So, Abby’s mother grows and extracts a strain of  
cannabis, known as ADC, which has been demonstrated 
to be very effective for her seizures. Hudalla’s lab ensures 
the medicine Abby consumes is safe and free of  toxins. 

“I [have to] think of  the product being potentially 
contaminated with pesticides or heavy metals, both of  
which can be cumulative in terms of  their toxicity,” 
Hudalla says. “I always see Abby's face because, for me, I 
have to put her face on everything that I do. I don’t know 
who is going to be consuming the product, [but] I know 
that on the other end of  this product line, there’s a face 
of  somebody who needs to make sure that what they’re 
consuming is safe and not going to harm them.”

ProVerde Laboratories was established to meet the regula-
tory testing requirements for the cannabis program in the 
state of  Massachusetts, in which marijuana was legalized in 
2016. The lab is likely among the first ISO 17025-accredited 
laboratories in the United States, and it has one of  the broad-
est scopes of  testing within that accreditation. ProVerde staff  
test for pesticides, plants, heavy metals, residual solvents, and 
everything within the ISO 17025 scope, all of  which Hudalla 
considers part of  Good Laboratory Practice (GLP).

“Being ISO 17025-accredited is probably the best way 
to stay compliant,” Hudalla says. “It basically governs ana-
lytical testing laboratories and calibration laboratories.”

The principles of  GLP are in place to assure quality 
and traceability in research laboratories. Adopted in 1978 
in the United States, these principles safeguard the integ-
rity of  generated data. Labs must adopt these practices to 
ensure they are producing valuable test results, and each 
lab has its own set of  approaches to staying compliant.

Implementing GLP through paper trails 
For many labs, GLP starts with a simple task—keeping 

good records and being able to retrieve them when needed. 
“A lot of  it has to do with the ability to document, and 

some of  it is purely just organizational because in our 
audits we’re constantly pulling records,” Hudalla says. 
“The way our organizational structure works is we have 
all of  that documentation to have complete traceability 
right at our fingertips. I can show you what temperature 
our incubator was at 2 a.m. on November 23rd.”

So, when an auditor visits their lab, that individual can 
pull any test results from ProVerde’s databases. “The 
auditor will say ‘Show me the person who prepared this 
sample,’ and so we pull up the record, and he’ll say ‘Show 
me the training record for this person and show me the 
date he was trained,’” Hudalla says. 

Furthermore, every test at ProVerde Laboratories has a 
series of  environmental blanks and quality control checks. 
Additionally, the staff  perform periodic replicates and 
spiked replicates of  samples. Most of  the procedures are 
modeled after the International Council for Harmoniza-
tion (ICH) guidelines for good laboratory practices. 

“Some of  the states are now starting to implement 
some additional requirements that are a little bit differ-
ent [from] the ICH, so we’re not replacing our current 

Good Laboratory Practice 
THE CORNERSTONE OF LABORATORY COMPLIANCE  by Sara Goudarzi
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Step 1:
Remove all unwanted samples from the unit.

Step 2:
Unplug the freezer.

Step 3:
Leave the doors open until the ice has thawed.

Radioactive Material
Collect some ice and test it with a liquid scintillation counter before 
relocating samples.  If the melted ice registers greater than 3 times 
background (using tap water as your control), collect the ice as radioactive 
waste and label it for pickup and decontaminate the freezer accordingly.

Biohazardous Material
Collect the ice and add 1 part bleach to 9 
parts melted ice. Allow 20 minutes before 
pouring the melted ice down the drain, 
preferably in a fume hood.

Hazardous 
Chemicals
Wipe down the 
unit carefully.

Expert Tip:
Prop doors open with a bin or jam wads of 
paper towel between the door hinges.

Step 7:
Push the unit back into position and plug it in.

Expert Tip:
Place a thermometer inside of the unit to 
monitor the temperature as it comes back down.

Step 5:
Keep water off the floor.

Expert Tip:
Place shallow pans under the freezer to catch 
water and mop the area as the ice melts.

Expert Tip:
Squirt hot water on coils or wire racks or use 
a hot towel.

As soon as frost becomes visible in your freezer, it is probably time to defrost. 
When frost builds up in a freezer, it insulates the walls, which eventually 
increases the temperature of the internal chamber. Defrosting will save your 
samples, extend the life of your freezer, and lower your energy costs. Careful 
planning and staff time are required when defrosting your freezer. Follow these 
steps and consult your freezerʼs manual to ensure the process runs smoothly. 

If Your Freezer Contains...

Expert Tip:
Make sure the cord stays dry by taping it off 
the floor.

Expert Tip:
Take the opportunity to clean the inside of 
the freezer if it is dirty. 

Expert Tip:
Have a back-up freezer available to 
temporarily store samples.

Step 6:
Once the ice has melted, wipe the inside of 
the unit dry.

Step 4:
Speed up the process.
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ICH protocols but we’re supplementing them with 
specific state requirements,” Hudalla says.

Hudalla’s lab is not alone. At Draper, a not-for-profit 
research and development company that focuses on the 
design, development, and deployment of  advanced tech-
nological solutions for customers in government, indus-
try, and academia, those in charge of  the organization’s 
laboratories also believe in a lot of  rigor and attention to 
detail and quality—all of  which can be achieved only if  
proper record-keeping procedures are in place. 

“We are committed to manufacturability, so we 
provide our customers with thorough documentation, 
so that they can make the transition from prototype to 
product,” says Chris DiBiasio, group leader for advanced 
manufacturing at Draper, who also manages two of  
Draper’s labs—the Central Machine Shop and the Addi-
tive Manufacturing Center. “It’s one of  the most impor-
tant things we do ... to capture all of  that information 
for our customers. Documentation is a huge part of  the 
quality process—and being ISO certified.”

Staff training
Another important factor in staying compliant has to do 

with having a competent and properly trained staff. Employ-
ees in Draper’s System Assembly, and in many other depart-
ments in the company, receive specialized training for working 
on some of  the most sophisticated and demanding programs. 

“Our training requirements include internally generated 
curriculum addressing electrostatic discharge awareness, 
foreign object and debris awareness, limited-life material 
handling, and circuit card assembly handling,” says Justin 
Medernach, a manufacturing engineering supervisor at 
Draper, who manages the engineering group that supports 
the company’s 30-person Electronics Assembly Lab.

“We also certify our electronics technicians to J-
STD-001 with space addendum, IPC-A-610, IPC7711, 
and IPC7722,” he adds. “Our staff  is knowledgeable of, 
and compliant with, Defense Federal Acquisition Regula-
tion Supplement, Defense Contract Management Agency, 
and Defense Contract Audit Agency requirements.” 

Similarly, employees at Draper’s Central Machine 
Shop and Additive Manufacturing Center take part in 
ongoing training and participate in refreshers when com-
plex and high-visibility jobs come in. 

“Training for handling strategic-grade hardware is 
focused on chain of  custody, compliance, verification, and 
many other steps,” DiBiasio says. “We will actually playact 
certain complex jobs before going live on the shop floor.” 

At ProVerde Laboratories, extensive training is 
coupled with generation of  training records. Lab staff  
read and understand procedures that relate to the lab’s 
operations. They also work with a technician who’s been 
trained, and they prepare the same samples side by side 
and compare the results. 

“We give them challenge samples,” Hudalla says. “So, 
we may spike a sample and give it to them without their 
knowledge—they don’t know what the spike level is—
and so we test them that way.”

Additionally, the employees participate in expertise 
testing through Emerald Scientific, an organization that 
facilitates proficiency testing for the cannabis industry 
by sending challenge samples to participants. Challenge 
samples are distributed to labs throughout the country 
that participate in the testing. 

The results are then fed back to Emerald Scientific, 
whose staff  conduct statistical analysis on the data. That, 
according to Hudalla, is a method of  comparing their 
laboratory abilities relative to other labs in the country.

Noncompliance actions
For many labs, major noncompliance tends to be rare. 

When it does happen, however, the organization must put 
forth corrective processes to ensure they comply with ISO 
standards and are back on the path of  GLP compliance. 

“Noncompliance for us can mean using noncertified 
material or executing a process out of  sequence,” DiBi-
asio says. “Our first step is to triage the problem and find 
the root cause. Our next step is to make a plan, which 
often involves the customer.” 

When it comes to their System Assembly lab, Draper 
uses a material review board for initial assessment of  
a noncompliance event, a step required for some of  
Draper’s customers. The System Assembly lab uses a 
collaborative approach in instances where a noncompli-
ance event has been discovered. 

“Formal root causal analysis and appropriate correc-
tive actions are identified, implemented, and verified,” 
Medernach says. “We are willing participants in formal 

“The principles of GLP are in place 
to assure quality and traceability in 
research laboratories.”
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internal and external audits in order to mitigate the risk 
of  encountering future noncompliance.”

Similar to Draper, ProVerde Laboratories has never en-
countered a major noncompliance event. For minor non-
compliance, they have, under ISO rules, performed what’s 
called a CAPA—Corrective Action/Preventive Action. 

Basically, the laboratory has to document what took 
place and why it happened. If  the lab officials are not 
sure why a noncompliance event occurred, they have 
to perform an investigation to identify the cause of  the 
nonconformance. Once the cause is identified, they have 
to work toward the proper corrective action. In other 
words, they have to pinpoint what has to be put in place 
so the incident doesn’t happen again. 

Often, the corrective action is as simple as a change in a 
procedure or a piece of  equipment, or retraining an employee.

“You have to document that corrective action and 
then have a follow-up, typically about six months later, 
where, once that corrective action is closed out, [it] is 

re-reviewed to ensure that [what] was put in place is 
still being maintained and that it’s still operating the way 
it was intended ... in terms of  preventing that type of  
mistake or error from happening in the future,” Hudalla 
says. “Again, a lot of  it is just about documentation.”

No matter the method, most successful lab managers 
agree that GLP is an indispensable tool in compliance—
central to running a dependable operation and output-
ting valuable and reliable information that helps produce 
good science and safe products. 

“Compliance with good laboratory practice is im-
portant in Draper’s labs because it is good business, 
it’s valued by our customers, and it keeps our teams 
sharp,” DiBiasio says. “We ask our people to be agile and 
prepared to change hats very quickly, and compliance is 
central to achieving that.”

Sara Goudarzi is a freelance writer based in New York City. 
Her website is www.saragoudarzi.com.
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T raining to keep staff  updated on the skills needed to 
meet business demands, address changing industry 
trends, and use new technologies is a mission-critical 

component of  any lab-based organization. Lab manag-
ers can get the most out of  training programs by being 
proactive in identifying relevant training needs, leveraging 
networks of  training experts, and fostering a culture of  
continuous learning. This article features advice from three 
training experts on best practices for the effective design 
and implementation of  training programs, including how to 
promote knowledge transfer back to the lab bench.

How to identify training needs 
Training is required to prepare staff  to respond to 

changes within an organization (e.g., meet new regula-
tory requirements) and stay competitive in a techno-
logically advancing market. Thus, lab managers should 
research industry trends to forecast future training needs. 
For example, John Balchunas, assistant director of  pro-
fessional development programs with the Biomanufac-
turing Training and Education Center at North Carolina 
State University (www.btec.ncsu.edu), recommends 
regularly attending trade shows and talking to vendors to 
stay apprised of  emerging technologies. 

Another focus area for training needs is to fill skill gaps. 
At the organizational level, a data-driven approach, as de-
scribed by Scott Hanton and Todd McEvoy in a previous 
Lab Manager article1, can be taken to continuously analyze 
workforce capacity in terms of  which skills are available, 
which new skills are needed, and which skills are at risk 
of  being lost. From there, managers can determine strate-
gies (e.g., cross-training plans) to fill any gaps. 

Kevin L. Farris, training and qualifications manager for 
the health, energy, and environment programs at Oak 
Ridge Associated Universities (orau.org), also suggests 
managers regularly perform a gap analysis with indi-
viduals directly to determine which skills may need to 
be updated. As he explains, “It is as simple as discussing 
where you are now, and where you need to be. Once the 
decision is made on where you need to be, work together 
to create competency statements to define the expected 
knowledge, skills, and abilities that staff  must meet.”

Another training need that can be fulfilled by industry-
standard certification programs, according to Andrew Pokel-
waldt, director of  certifications for the American Compos-
ites Manufacturers Association (acmanet.org), is exposing 
R&D experts to the manufacturing sector, so they can learn 
how products are used in the field. This information can 
improve product design and inform new areas of  research. 

Define the objectives to get group buy-in
After identifying training needs, the specific objectives 

and learning outcomes need to be defined and commu-
nicated to staff. As Balchunas observes, “Far too often, I 
have potential clients come to me to schedule a training 
course before they have really sat down to think about 
what they need their employees to learn. Once they have 
a basic understanding of  the learning outcomes they 
want to obtain for themselves or their team, we can work 
with them to design an effective program.”

Both senior management and staff  buy-in are impor-
tant for the success of  a training program. Importantly, 
training needs to be relevant and in alignment with 
organizational goals. Balchunas expounds, “In developing 

leadership & staffing

Future Training
SUCCESSFUL PROGRAMS ARE RELEVANT, ALIGNED WITH BUSINESS GOALS, 
AND HAVE MANAGEMENT AND STAFF BUY-IN  by Donna Kridelbaugh
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an internal business case for a training endeavor, 
individuals and managers can benefit by demon-
strating to senior leadership how training strategies 
and learning objectives are aligned with business 
drivers and needs.” And he continues, “Conversely, 
it is equally important that individual participants 
understand why they are taking a given course. 
Without selling participants on the value and pur-
pose of  a course, initiatives run the risk of  failure 
due to boredom or perceived irrelevance.”

Change-management principles also can be 
applied to effectively communicate the impor-
tance of  a training program and get group buy-
in.2 As Pokelwaldt points out, “Sometimes the 
best way to put training together and find out 
what’s needed is to look at the pain points—
where everybody has something vested in the 
training and will care about it.” 

Leverage networks in creating  
training programs 

A number of  factors (e.g., cost, quality of  
training, staff  expertise) should be considered 
when evaluating whether new training will 
be accomplished in-house or outsourced to a 
third party. Farris suggests taking a systematic 
approach. He explains, “Start by preparing a 
project management plan with a focus on a 
work breakdown structure, and analyze cost 
related to each component.”

Often, a hybrid of  both internal and external 
training sources is needed to meet require-
ments. As Balchunas concludes in a recent ar-
ticle3, “In carefully leveraging a mix of  internal 
and external learning and development part-
ners to understand and address learning chal-
lenges, companies can minimize costs and bring 
outside perspectives, ideas, and subject matter 
expertise to move their businesses forward.”

The benefits of  using an external train-
ing partner are many, including a curriculum 
based on industry standards and the latest 
technologies, the use of  fewer internal re-
sources (e.g., reduced costs and materials), and 
support from training consultants who can 
help tailor programs to fit clients’ needs. Also, 
Pokelwaldt underscores that training certifica-
tions obtained from an independent agency 
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can be used for marketing purposes to demonstrate that 
products and services are being provided by qualified 
organizations, especially where quality and safety are of  
utmost importance. 

Focus on active learning and engagement 
Gone are the days of  boring classroom lectures and 

noninteractive formats. Those training styles lead to 
complacent employees and make training an unwelcomed 
chore. As Pokelwaldt explains, “People have gotten so used 
to [the idea of] a training day and think they just sit there. 
And that’s usually not going to get very good results. Engage 
people in some kind of  conversation about the topic.”

To do so, Pokelwaldt uses a variety of  activities, from 
interactive polls to demonstrations, to keep trainees alert 
and to address different learning 
styles. Likewise, Balchunas reports 
that his programs have adopted a 
50/50 split between time spent on 
classroom activities and hands-on 
experience operating laboratory 
and production equipment. 

And training doesn’t always have 
to be a formal process. For example, Farris recommends 
integrating regular topical discussions (e.g., technology 
review, scenario-based situations) during normally sched-
uled staff  meetings. Such activities also promote collabo-
ration and team-building skills. Additionally, he suggests 
holding focus groups to ask employees which learning 
activities engage them most. 

Assess value of training toward objectives
Assessing the value of  training programs can take two 

approaches: evaluating the overall effectiveness of  the 
program toward reaching organizational objectives and 
measuring proficiencies at the individual level. At the or-
ganizational level, assessment can be tied to key metrics 
(e.g., fewer safety incidents, increased productivity) and 
monitored over time. For individuals, learning outcomes 
and trainee satisfaction can be determined with the use 
of  pre- and post-surveys and course evaluations. But 
Balchunas recommends keeping this data anonymous so 
employees don’t fear repercussions. Also, Farris points 
out, there are industry standards (e.g., Kirkpatrick Mod-
el), which evaluate both organizational and individual 
results4, that can be adopted for internal use. 

Another key aspect to motivating staff  and improving 
learning outcomes is setting expectations for post-training 

performance. Farris emphasizes that annual performance 
plans can then outline any desired competency levels and 
mandatory performance requirements. Training can also 
be tied to an individualized reward structure (e.g., paid 
time off). Pokelwaldt advises that employees be made 
aware of  any incentive in advance, especially for voluntary 
training programs. He also has found that one of  the best 
incentives is making the training a requirement to qualify 
for applying for a promotion to a different position.

Transfer knowledge to the lab bench
The training experts recommend a number of  ways 

to promote knowledge transfer back to the lab bench. 
These include revising procedures to integrate elements 
of  the new training, providing opportunities for em-

ployees to apply their new skills 
and showcase progress, and using 
a recertification process with a 
continuing-education component. 
Also, a training mentor could be 
assigned who can serve as a go-to 
resource and can share process 
knowledge. This is helpful espe-

cially with mentors who are nearing retirement.
Pokelwaldt emphasizes that repetition is key to retaining 

knowledge (e.g., standard operating procedure) acquired from 
training. He suggests continuing to present the material to 
employees on a regular basis, but in different formats. For ex-
ample, he often supplies clients with quick stand-up meeting 
materials that can be integrated into weekly staff  meetings. 
As Pokelwaldt emphasizes, “Best practice is sometimes not 
what’s done for a lot of  different reasons, but if  it’s in front of  
them all the time and they are constantly seeing a review of  
it then they tend to do a better job. It becomes second nature.”

Model continuous learning in the workplace
Overall, it is important to model a culture of  continu-

ous learning in the workplace. Technical staff  members 
tend to be curious by nature and are self-actuated learners. 
Balchunas encourages a two-way communication flow be-
tween managers and employees to understand employees’ 
ongoing challenges and interests that will inform training 
demands. Likewise, Farris advises, “Hold staff  account-
able for retaining knowledge, but also permit flexibility 
to allow them to attend seminars, symposia, and technical 
meetings related to their areas of  expertise.” 

Pokelwaldt notes that open lines of  communication 
during training and assessment should be encouraged 

“It is important to model 
a culture of continuous 

learning in the workplace.”
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because it can yield useful insight for process improvement. 
For example, if  employees are observed deviating from a 
standard operating procedure learned during training, then 
a root-cause analysis can be performed with staff  input to 
determine why and how to correct it. 

Finally, competency-based training can be a good way 
to keep employees engaged and satisfied professionally. 
Pokelwaldt points out that outdated management prac-
tices (e.g., raises based on years of  service) may drive 
employees to leave, especially early-career professionals. 
As he explains, “For employers, retention gets harder and 
harder, especially at the technician level. I don’t think a 
lot of  places do a really good job thinking about how to 
keep these people, especially if  [they’re] young people 
who are really hard workers and doing a great job. Pro-
mote them quickly, give them other responsibilities, or 
get them into some type of  leadership position, because 
if  you don’t they are going to go somewhere else.” 

References: 
1. Hanton S. and T. McEvoy. (2016). Skill Training. Lab Manager. 

http://www.labmanager.com/leadership-and-staffing/2016/04/
skill-training#.WmOBRktG1o4. 

2. Kridelbaugh D. (2016). Leading Your Staff  Through Change. 
Lab Manager. http://www.labmanager.com/leadership-and-staff-
ing/2016/12/leading-your-staff-through-change#.WmOBGktG1o4. 

3. Balchunas J. (2016). Advancing the Biopharmaceutical Com-
munity Through Learning and Development Partnerships. 
Bioprocess International (Supplement) 13 (8), 4–8. http://www.
bioprocessintl.com/business/careers/advancing-biopharmaceu-
tical-community-learning-development-partnerships/. 

4. The Kirkpatrick Model. https://www.kirkpatrickpartners.com/
Our-Philosophy/The-Kirkpatrick-Model. 

Donna Kridelbaugh holds an advanced degree in microbiology 
and is a former lab manager. Connect with her on Twitter (@sci-
ence_mentor) and visit her website at http://ScienceMentor.Me.
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A s technical director of  a shared-resource labora-
tory at New York University Langone Health, I 
strive to help users generate the best data from 

their flow cytometry experiments. To this end, our lab 
recently acquired two next-generation cell analyzers to 
provide better services to our users. Some of  our users 
have taken to the new instruments quickly, but some 
have hesitated to use the new technology, preferring 
platforms and software already familiar to them. 

A lab manager’s role in advancing science is not just 
providing access to the best instruments, but equipping and 
persuading users to take advantage of  the lab’s new capa-
bilities. Our lab has applied a few core principles to invite 
hesitant scientists to adopt new technology that would 
benefit their applications. Here are five approaches we have 
found to be successful in transitioning reluctant users:

1. Align purchases with anticipated needs
We purchased two Bio-Rad ZE5™ cell analyzers in 

anticipation of  researchers’ evolving scientific needs. Since 
the late 1990s, most typical flow cytometry experiments 
have used four or five cellular characteristics, requiring 
instruments capable of  detecting only a handful of  colors 
or parameters. However, as the field of  immunology began 

to rapidly develop, some groups began designing experi-
ments to parse out rarer and rarer cells by flagging a dozen 
or more characteristics, thus demanding more parameters. 
The ZE5 cell analyzer was perfectly aligned with this grow-
ing need, as it can analyze up to 30 parameters at once. 

Although immunology has long been the traditional 
realm of  flow cytometry users, scientists in other fields, 
including developmental biology, microbiology, and stem 
cell biology, have started using our facilities, and the ease 
of  use of  the ZE5 has enabled us to easily introduce 
novice users to high-end flow cytometry.

2. Persuade scientists with data
Getting a user comfortable by providing example 

data is key to persuading them to try a new platform. 
We present or supply sample data sets either generated 
in-house or obtained from vendors that demonstrate 
performance, particularly in resolution and background 
noise. Doing so allows us to illustrate how studies will 
vary from machine to machine. For instance, a 10-color 
instrument can run a 10-color assay, but a 10-color assay 
designed for a 20-color instrument can achieve higher 
resolution. When researchers see that their data will look 
as good, and likely better, on our new instruments, we 
can usually convince to them to take a closer look. 

3. Arrange an instrument meet and greet
Getting a researcher in front of  a new machine to ex-

plore the software and build an experiment—to play with 
it—can help with transitions as well. Software on high-end 
instruments has become increasingly user-friendly, and in 
some cases, walks users step-by-step through the process 
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Embracing the New
FIVE WAYS TO ENCOURAGE SCIENTISTS TO ADOPT ADVANCED TECHNOLOGY  
by Michael Gregory

“Once users are comfortable  
navigating a machine, they will be 
more receptive to formal training.”
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of  building a protocol. This can be a departure from older 
platforms, but it is one that new users tend to pick up 
quickly. Once users are comfortable navigating a machine, 
they will be more receptive to formal training.

4. Institute comprehensive training
Although my team can quickly show users how to run 

an experiment, we have made it standard practice to 
mandate rigorous, one-on-one, two-hour training ses-
sions before letting researchers use the machines on their 
own. Comprehensive training provides users a complete 
understanding of  the software’s capabilities.

This training is a necessity in our lab. Our lab serves 
a diverse mix of  users spanning a wide range of  areas, 
from the NYU Langone Health campus and the NYU 
downtown campus to nearby academic centers and in-
dustry scientists throughout the metropolitan area. Some 
of  our instruments are operated in a satellite facility 
down the block from our lab. We have access to remote 

desktop control to assist with some troubleshooting 
when we’re off-site, but we have found it more reliable 
to cultivate a lab culture in which every user is confident 
enough to run instruments with minimal staff  support. 

5. Provide a comfortable user experience
Our final approach in new-instrument adoption is to 

provide technology that aids the scientists themselves, not 
just their data. The researchers we work with frequently 
request instruments with automated plate loaders or other 
high-throughput systems so they can comfortably sit back 
and watch the instrument run, even if  their experiment 
is a simple analysis that could be performed on another 
instrument. We usually try to accommodate them; I’d be 
remiss to refuse after so much effort to gain their interest.

Michael Gregory is technical director of  the Cytometry and 
Cell Sorting Laboratory at NYU Langone Health. He can be 
reached at Michael.Gregory@nyumc.org.
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G 
as chromatography mass spectrometry (GC-MS) 
is the historically favored approach to toxicologi-
cal drug screening. General unknown analysis—a 

broad screening method that screens for over 4,000 substanc-
es—is traditionally conducted with GC-MS techniques, but 
in recent years it has been steadily over-
shadowed by liquid chromatography 
mass spectrometry (LC-MS) methods. 
Comprehensive screening of  biological 
samples in forensic and clinical toxicol-
ogy is not possible without powerful, 
highly sensitive instruments. Such 
instruments allow researchers to focus 
their work on the explicit identification 
of  parent drugs and their corresponding 
metabolites, which is facilitated by the 
rapid turnaround time, ease of  use and 
high sensitivity of  innovative LC-MS techniques.

Hair, urine, blood, and oral fluid are examples of  the wide 
variety of  sample types that forensic toxicology laboratories 
receive. Some biological matrices pose more screening chal-
lenges than others, and oral fluid testing has recently been 
optimized for general unknown analysis, enabling laborato-
ries to offer a range of  services. Health clinics, psychiatric 
hospitals, prisons, specialist psychiatric prisons, and private 
physician practices working in addiction medicine are ex-
amples of  institutions benefiting from such services.

Toxicology case study—Dr. Michael Böttcher’s laboratory
Dr. Michael Böttcher’s laboratory at the MVZ Labora-

tory based in Dessau, Germany, is renowned for its special-
ist capabilities in drug screening analysis and toxicological 

studies, and offers a complete analysis spectrum for a 
wide range of  biological matrices. 

As a comprehensive analytical facility, the laboratory re-
ceives samples from a range of  sources. “At Lab-Dessau we 
do all kinds of  drug testing: therapeutic drug monitoring, 

drugs of  abuse testing workplace drug 
testing, intoxication cases, [and] clinical 
drugs testing, especially for addiction 
medicine. We work for a large number 
of  addiction clinics in large cities like 
Berlin. We monitor therapeutic drugs 
in addition to looking for drugs of  
abuse,” explains Dr. Böttcher. 

“We are very specialized in numer-
ous rare drugs tests. We also conduct 
forensic testing—as we’re forensic 
accredited, we work for a number of  

forensic institutes. A lot of  customers need new psychoac-
tive substance testing, which is less routine, so they send 
the samples to us because of  our specialist capabilities,” 
comments Dr. Böttcher. Samples are sent to the labora-
tory frequently for synthetic cannabinoid testing, as well 
as testing for synthetic opioids and internet drugs, so- 
called “legal highs.” Modern “designer drugs” are sent to 
the laboratory in addition to those that have been on the 
market for decades. Dr. Böttcher’s laboratory is capable of  
analyzing drugs from capillary blood samples, urine, hair, 
and oral fluid—the latter of  which has been most recently 
optimized and is particularly unique to this laboratory.

The laboratory relies on dependable instruments that 
operate with minimal downtime in order to service cus-
tomers with time-sensitive samples. The ability to run 

technology

Pushing the Limits  
of  Forensic Toxicology 
IT’S ALL ABOUT SPEED AND SENSITIVITY  by Rohan Thakur

“Using [LC-MS-MS], 
we routinely look for 

68 substances in one 
run, which is done 
very sensitively.”
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general unknown analysis—a broad screening method that screens for over 
4,000 substances—depends on the comprehensive library of  drug com-
pounds available to the lab, so maintaining this as well as updating methods 
is critical to ongoing research and service development.

GC-MS vs. LC-MS
GC-MS is the traditional approach to toxicological drug screening using 

general unknown analysis, but has steadily been overshadowed by the rapid 
turnaround time, ease of  use, and high sensitivity of  innovative LC-MS 
methods. Despite the increased popularity of  LC-MS, Dr. Böttcher’s labora-
tory still uses GC-MS for screening certain samples, as some substances are 
not visible with LC-MS. For routine work in undirected screening, the labo-
ratory now uses the Toxtyper™—a multistage accurate mass spectrometry 
(LC-MSn) library-based solution from Bruker Daltonics. 

“For routine general unknown analysis, we don’t use GC-MS anymore, 
but in some cases, particularly in post-mortems where the matrix may be 
decomposed, it is still a useful backup technique. Post-mortems produce 
a lot of  ion suppression in LC-MS, and the results are less honest than 
GC-MS results. The Toxtyper is a better way to handle the samples and get 
more satisfied customers.”

The main reason LC-MS is increasingly favored over GC-MS is the reduction 
in sample preparation time. Dr. Böttcher explains how these time savings occur:

“With GC-MS, you have to complete three sample-preparation steps—
hydrolysis, extraction, and derivatization—before you can run the samples, 
all of  which are very time-consuming. All these steps are very selective and 
this is why we have a loss of  substances. In addition, the samples must be 
run in batches, as sample prep is so cumbersome, so if  an urgent sample ar-
rives late, it is uneconomical to add it to the routine. This is disadvantageous 
for general unknown analysis, as you don’t know what you are searching for 
in the first place. LC systems do not require these selective sample prepa-
ration steps, and therefore random access is possible. Post-run time is also 
greatly reduced compared to GC-MS, data mining is more efficient, and you 
don’t need as much experience.”

Screening capabilities
In some cases, customers might know which drug they want to screen for, 

in which instance a multi-target screening approach can be used. The sensi-
tivity of  this method is much higher than that of  general unknown analysis 
(untargeted approach), but in cases of  intoxication where the drug group 
involved is not known, general unknown analysis is required (Table 1). 

“New methods must be constantly developed in 
this rapidly changing industry, so laboratories 
can keep pace with the designer drugs market.”

technology
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Multi-target analysis is conducted and embedded 
in the laboratory’s multi-target analytical system with 
LC-MS-MS. This can be modified and adapted to the 
customer’s individual needs, and currently holds the 
capability of  screening for 68 different substances. The 
laboratory’s dedicated multi-target methods, for example 
an opiate method or a benzodiazepine method, are com-
prehensive for that specific substance class. 

“The customer usually decides when we conduct multi-
target analysis or general unknown analysis, but this can 
depend on the case. For example, if  a certain case cannot 
be solved using one dedicated analysis, general unknown 
analysis is implemented. But if  a customer requests an 
opioid test, we would use the dedicated opioid method. 
For the opioid method, we can test for over 65 substances; 
with the benzodiazepine method, 75 substances; and with 
the synthetic cannabinoid method, we can test for approx-
imately 100 substances. This can be applied to oral fluid, 
but also other body fluids,” comments Dr. Böttcher.

In addition to ultra-high-performance liquid chromatogra-
phy, the LC-MS solution draws upon a comprehensive drug 
library for toxicological analysis. Dr. Böttcher describes how 
the availability of  such a library facilitates their work:

“When we heard that a library is available, which is at least 
the same size as the GC-MS library, but with the addition of  
glucuronides, we were immediately interested. If  the library 
contains all the important glucuronides, hydrolyzing isn’t 
necessary. To establish such a library on your own is very 

complicated, because you can’t buy these glucuronide mol-
ecules. Hydrolyzing cleaves the glucuronides, which is time-
consuming and selective because some substances are not 
cleaved 100 percent, and you can’t buy these substances to 
verify your methods. This is not widespread knowledge and 
is an important issue in urine toxicology. The combination 
of  the library containing the glucuronides and the Toxtyper 
instrument is a big success, especially for urine analysis.”

Dr. Böttcher’s laboratory uses two drug libraries for its 
toxicology work, one developed by Bruker and one by an 
external scientific institute, the Maurer/Wissenbach/Weber 
(MWW) Library (Wiley-VCH, Weinheim, Germany, 2014, 
TT-M2). The laboratory uses Bruker’s library, which con-
tains approximately 1,000 parent substances, for scheduled 
purposes: there is a narrow detection time window in which 
the substance must be found if  it is present. This leads to 
increased sensitivity, as the software is directed to the specific 
substance. The MWW library contains 1,500 substances as 
well as 3,000 metabolites (including glucuronides), and unlike 
the Bruker library, it is not indexed on retention time. This 
means that sensitivity is lower, but the library is extremely 
comprehensive and also contains the necessary metabolites. 
This requires two different chromatographic procedures, and 
therefore both libraries are always run on every urine sample.

The future of toxicology
New methods must be constantly developed in this rapidly 

changing industry, so laboratories can keep pace with the 
designer drugs market. Instrumentation and software, there-
fore, must remain up to date, as must external drug libraries. 
New psychoactive substances and synthetic cannabinoids are 
breaking into the market at a rapid rate, which means some 
drugs may be missing from the current libraries. 

Laboratories are able to add substances to LC-MS 
libraries themselves, but for urine samples, metabolites 
are also required and cannot be purchased like the par-
ent substances. Updates to urine metabolite libraries are 
therefore imperative to the continued success of  the 
research and services of  forensic toxicology laboratories. 

Rohan Thakur, executive vice president at Bruker Daltonics, has 
over 20 years of  experience in mass spectrometry, including 14 years 
in MS development, and has several patents in the field of  ion optics. 

For more information about Lab-Dessau, please visit www.laborpraxis-
dessau.de. For more information about Bruker’s Toxtyper, please visit 
https://www.bruker.com/products/mass-spectrometry-and-separations/
lc-ms/ion-trap/toxtyper/overview.html.
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General unknown analysis 
(Untargeted analysis) 
(Toxtyper™)

Multi-target screening 
(LC-MS-MS)

Number of 
substances

4000 approx. Up to 100 (depending on method)

Sample type Oral fluid, urine, blood, 
vitreous humor, gastric contents, 
meconium

Oral fluid, urine, hair, blood, 
vitreous humor, gastric contents, 
meconium

Screening 
capabilities

General unknown screening
Screening for the complete broad 
range of drugs including:
• Opiates/opioids
• Benzodiazepines
• 145 synthetic cannabinoids
• Amphetamines
• Antidepressants
and many more...

Dedicated methods:
• Opiates/opioids = 65 

substances
• Benzodiazepines and Z- 

substances = 75
• Synthetic cannabinoids = 

100 substances
• Amphetamines/designer drugs 

= 70 substances

Sensitivity 1-25 ng/ml 0.1-2 ng/ml (10 x more sensitive)

Table 1: LC-MS drug screening capabilities at the MVZ 
Laboratory Dessau, Limbach Group.
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Dear Linda,

I have recently been promoted to lab 
manager primarily based on my research 
accomplishments and track record. While 
I’m very confident as a scientist, I am not 
so sure of  my management skills. As a 
result, I find myself  micromanaging my 
team. This is probably because my strength 
has always been in hands-on problem solv-
ing and, because this is a new position for 
me, I want to make sure my team doesn’t 
make any mistakes that might reflect badly 
on me. While I recognize that this behavior 
is not serving my team or my lab well, I’m 
stymied as to how to change.

Any suggestions?

Thanks,
Doug

ask linda

ASK LINDA

STOP  
MICROMANAGING!

QUESTION: ANSWER:

Dear Doug,

You are quite right that your micromanag-
ing is not doing yourself  or your team any 
favors. By helping your staff  solve their 
problems by working on them yourself, 
you rob them of  independence and make 
them feel powerless. Employees become 
dependent on you to solve their problems 
for them and fear criticism if  they proceed 
on their own. As a result, they are less 
productive and work slows down.

Below are a few suggestions for helping 
you break the micromanagement habit:

• Clearly articulate your expectations at 
the beginning of  projects or when you 
assign work to a staff  member.

• Focus on hiring and placing staff  mem-
bers in positions that are a good match 
for their skills and interests.

• Delegate. Allow staff  members to have an 
appropriate amount of  decision-making 
power. This will increase as staff  members 
gain experience in their job assignments. 

• Don’t take over at the first sign of  trouble. 
Instead, work with staff  members to 
develop solutions to the problem and let 
them go ahead and implement them. The 
more experience they have, the more they 
should develop solutions on their own.

Hope this helps.

Cheers, 
Linda

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

Linda's Lab
The millennial

What’s 
wrong linda?

Our new lab tech 
is a millennial… 
I’m having a bit 
of trouble 
understanding him.

I couldn’t help but overhear 
that you are baffled by me 
and my generation...perhaps 
I can provide some insight. I’m all ears!

We are a 
tech-savvy 

bunch. 

That sounds 
like an asset 

in the lab! 

Some say we are 
lazy, but often 

we’re simply trying 
to find more 

efficient ways of 
doing things.

We appreciate 
being encouraged 
and rewarded for 

our efforts.

I can 
work with 

that.

I guess 
millennials 
aren’t so 
bad after 

all!

Uh oh, here 
come the 

high school 
co-op 

students. 
Gen Zers are 

so weird!

Efficiency 
is 

important 
in the lab.
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A 
rguably, the single most important piece of  infra-
structure in most laboratories is the chemical fume 
hood. With today’s focus shifted heavily toward 

sustainability and lower energy costs, choosing the right 
fume hood becomes even more important. Most common 
setups employ traditional ducted fume hoods. However, 
advances in technology have elevated the filtered or “duct-
less” fume hood, leveling the 
playing field. So, we thought a 
discussion on basic design prin-
ciples and the pros and cons of  
ductless versus ducted chemical 
fume hoods was in order.

Chemical hood design—
differences between ducted and ductless

Chemical fume hoods are designed to capture and 
remove the contaminants that result from working with 
chemicals. The purpose of  the hoods is to protect the 
worker by containing and removing harmful or toxic 
fumes, gases, vapors, or particulates. The design of  the 
hood attempts to create a capture zone in front of  it 
to keep contaminants within the hood, where they are 
exhausted or filtered.

The traditional ducted chemical fume hood has an 
exhaust blower or fan mounted remotely so that laboratory 
room air is pulled into and through the hood, creating di-
rectional airflow into the hood. Any contaminants generated 
in the hood are exhausted through ducts to the outside. Fil-
tered or ductless hoods use the same principles, but instead 
of  a duct with a remotely mounted blower and stack, they 
utilize an integrated filter filled with appropriate absorbing 

media to capture and remove contaminants before  
exhausting the filtered air back into the lab.

As you can see, there are major differences between 
ducted and ductless designs. So, how do you know which is 
best for your application? You have to do some homework. 
Fear not, we distill the major decisions down for you below.

Determine your specific 
needs—immediate  
and long term

As lab managers, we know 
that the OSHA standard for 
Occupational Exposure to 
Hazardous Chemicals in Lab-
oratories, 29CFR1910.1450, 

commonly referred to as the OSHA Lab Standard, 
contains statements in the nonmandatory Appendix A 
that are very general in nature.1 For instance, it states, 
“Airflow into and within the hood should not be exces-
sively turbulent; hood face velocity should be adequate 
(typically 60-100 lfm).” Most hoods will provide ad-
equate flows, so we need to be more specific.

First and foremost, we need to know the chemicals an-
ticipated for use, the potential contaminants generated, 
and the frequency or estimated quantity produced. Is 
appropriate filtering media available and, if  so, how long 
will the filter pack last before replacement is necessary? 
(More on the filter replacement to come.)

In general, ducted fume hoods can handle almost 
everything with proper duct material and installation. 
However, if  radioisotopes, nanoparticulates, or perchlo-
ric acid are used, ducted hoods may be your only choice.

health & safety

DETERMINING WHICH FUME HOOD DESIGN IS RIGHT FOR 
YOUR RESEARCH APPLICATION  by Vince McLeod

“Advances in technology 
have elevated the filtered 
or “ductless” fume hood.”
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The next question is about facility flexibility. Will the hood 
location ever need to change? If  not, either type would work. 
If  a location change is possible, then the ductless hoods offer 
easier relocation, with no ducts to remove and reinstall.

Cost is always a huge part of  the equation, and there are 
many variables to consider here. Are you installing the hood 
in an existing building or planning a new facility? Up-front 
costs differ significantly. A typical five-foot-wide ductless 
hood from a major vendor might run upward of  $25,000 
(with the first set of  filter media), compared with about 
$6,000 for a similar-size ducted hood. However, you need 
to add the costs of  needed infrastructure (ducts, blower, 
exhaust stack, mechanical systems, etc.) as well as engineer-
ing and labor, which bring the costs closer together.

In addition to up-front costs, operating costs need to 
be factored in. For ductless hoods, these include the cost 
of  replacing filtering media as well as disposal of  spent 
media. Ductless fume hood manufacturers are glad to 
offer a cost analysis based on your specific needs. On the 
other side, ducted hoods add significantly to the costs 
of  building operation due to the high energy costs of  
exhausting large quantities of  conditioned air.2

Final areas of  consideration are user training and typi-
cal operation and maintenance. The traditional ducted 
hood usually requires minor training in proper baffle 
and sash settings, combined with occasional operation 
and maintenance of  replacing a blower belt or adjust-
ments to the fan. Ductless fume hoods require additional 
understanding of  the filtering media limits, e.g., what can 
be filtered and what cannot. Knowing how to tell when 
media needs replacing and how to do it safely, in addi-
tion to proper handling and disposal of  spent media, are 
also paramount to safe and proper operation. 

In summary
Choosing between traditional ducted fume hoods and 

the newer technology of  filtered ductless hoods requires 
us to do some serious homework. Going with the duct-
less hoods has the potential for long-term cost savings in 
terms of  significantly lower building energy costs. The 
ductless hoods also offer more flexibility and are more 
environmentally sustainable in that they capture and 
inactivate contaminants instead of  diluting and exhaust-
ing them into the ambient air.

Your first course of  action is to determine whether 
appropriate media are available for the expected con-
taminants that are produced. The second is to perform a 
detailed cost analysis considering all the factors discussed.
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ronmental engineering services, including 28 years with the University 
of  Florida’s Environmental Health & Safety Division. His consulting 
experience includes comprehensive industrial hygiene assessments for 
major power-generation, manufacturing, production, and distribution 
facilities. Vince can be reached at vmcleodcih@gmail.com.

http://www.labmanager.com/webinars
http://www.labmanager.com/forensic-science
http://www.labmanager.com/data-integrity
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A predominantly rural area, Muskingum County 
lies just east of  Columbus, Ohio. Anyone outside 
this area who knows anything about it probably 

thinks of  its pottery manufacturing. Like many other 
areas facing deadly opioid epidemics, however, this 
county “manufactures” an escalating number of  felonies. 
Recently, the prosecutor’s office requested a funding 
increase, partly to handle autopsies—more than half  of  
which involve overdoses. To perform those tests, scien-
tists must collect and analyze samples.

According to the U.S. National Institute of  Justice, “Foren-
sic toxicology is the analysis of  biological samples for the 
presence of  toxins, including drugs.” In some ways, though, 
that’s just the beginning of  this field, and the range of  bio-
logical samples used keeps increasing, as do other sorts of  
samples that can lend value to an investigation.
For an overview of  this field, Douglas E. Rohde, super-

visor of  chemistry and toxicology at the Lake County 
Crime Laboratory (Painesville, OH), explains, “The field 
of  forensic toxicology is divided into three main sub-
disciplines: postmortem, or death investigation; human 
performance, including impaired driving, for-cause, and 
drug-facilitated crimes; and drug testing, which includes 
pre-employment, workplace, probation, and sports.”

The sample requirements vary by subdiscipline. “In post-
mortem toxicology, biological fluids and tissues are taken 
from the body during autopsy,” Rohde says. These samples 
include blood and fluids from various bodily locations, 
gastric contents, hair, nails, urine, vitreous (eye) fluid, and 
tissues (brain, kidney, liver, and so on). In human-perfor-
mance toxicology, the preferred samples are blood and 
urine, with breath samples frequently used in alcohol-im-
pairment cases. “Blood provides a window of  detection/
drug influence of  hours to days, while urine provides a 
window of  detection from days to possibly weeks,” Rohde 
explains. “Oral fluid samples are becoming more common 
as collection and analytical techniques improve.” For fo-
rensic drug testing, urine is the most common sample, and 
other options include oral fluid, hair, and sweat. 

The potential sample types, though, cover the gamut 
of  a toxicologist’s imagination. Often, the limitations 
depend on the ability to analyze a material.

industry insights: forensics

From Muscles to Maggots
A WIDE RANGE OF SAMPLE TYPES HELPS FORENSIC TOXICOLOGISTS PIECE 
TOGETHER THE PAST  by Mike May, PhD

Blood might come to mind first as a useful sample in forensic 
toxicology, but it’s just one of  many options. (Image courtesy of  
the U.S. National Institutes of  Health.)

“It’s important to clean up samples 
as much as possible in order to 
keep our expensive instrumentation 
free from contamination.”

http://www.labmanager.com
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ANALYTICAL OPTIONS
The best way to analyze a sample in forensic toxicology 

depends on the material, what is being asked about it, and 
how much sample can be collected. When asked about dif-
ficult samples to use, Phil Taylor, global marketing manager 
for food, environmental, and forensic at SCIEX (Framing-
ham, MA), says the toughest samples are those that are a 
size less than a few milligrams or millimeters. “Some-
times, that’s all investigators have to use,” he says. “So, 
the analysis technique has to be as effective as possible.”
In drug-testing blood or urine, analysts tend to use triple-

quadrupole mass spectrometry (MS) or accurate-mass MS. 
This allows scientists to “detect trace levels of  substances, 
which may be crucial to an investigation,” Taylor explains.

In any kind of  sample, a forensic scientist might have 
less material than desired, and that creates a challenge. 
“Small volume samples are often difficult to analyze, 
because toxicologists must have sensitive methods for 
analyzing drugs or poisons,” says Madeleine J. Swort-
wood, assistant professor of  forensic science at Sam 
Houston State University (Huntsville, TX). The samples 
can be limited for many reasons, including being pediat-
ric samples or coming from decaying bodies.
In some situations, a decaying body creates very complicat-

ed samples. “In bad decompositions, we will receive cavity 
fluid, which is a mix of  decomposition fluid, gastric con-
tents, and blood, and is of  qualitative value only,” says Barry 
Logan, senior vice president for forensic science initiatives 
and chief  scientist at NMS Labs (Willow Grove, PA).
Although many samples involve fluids, that is not always 

the case. “Tissues can be difficult to test because they 
require more intense sample preparation before we can 
analyze them on our sensitive instrumentation,” Swort-
wood explains. To prepare tissue samples, a scientist 
might homogenize or pulverize them. Also, specific 
components—like proteins—might need to be removed. 
“It’s important to clean up samples as much as possible 
in order to keep our expensive instrumentation free from 
contamination,” Swortwood notes.

So far, tissues do not make up a big part of  drug-related 
toxicology. “Tissues are rarely tested now, unless [the 
case poses] questions about distribution, chronicity of  
use, and sometimes in decomposition or mummification 
cases,” says Logan. When tissues are used, he says that 
the preferences, in order, are liver, brain, muscle, and 
kidney. “These are challenging samples, because meth-
ods are typically not validated for them,” Logan explains.
Logan describes the challenges involved in analyzing 

unusual sample types. He notes that if  something new 
must be analyzed, it’s not always obvious how to do it. In 
those cases, a scientist needs to develop a method on the 
spot for whatever needs to be analyzed. “These types of  
cases turn into mini-research projects and take a lot of  
time and resources to do properly,” Logan says. “Taking 
shortcuts or testing something you have never tested be-
fore without some validation opens you up to challenges 
when these results go to court.”

STARTLING SAMPLES
Not everything examined in forensic toxicology is biologi-

cal; there are unexpected sample types, too, Taylor says—
“typically, those samples that have an indirect relationship 
with a forensic investigation.” As an example, he describes a 
piece of  upholstery from a car in which an overdose or poi-
soning occurred. “An investigator may receive this sample to 
look for trace residues of  drugs or a heavy metal, like lead, 
to create an association,” Taylor explains.
Other items that might be useful in toxicology testing 

include drug paraphernalia, implanted pumps, intrave-
nous lines, or syringes. In search of  evidence of  drug use, 
says Logan, “we have tested blood stains from clothing 
and blood retrieved from a bloody nose deposited on a 
deployed airbag.” He adds, “Other labs have reported the 
detection of  cocaine in semen retrieved from a con-
dom.” Almost any biological fluid or tissue can be tested. 
Beyond the ones already mentioned, samples of  cerebro-
spinal or synovial fluid also can be used for toxicology 
testing. “Some unusual samples in postmortem toxicology 
might be stomach contents or bile,” Swortwood says. “I’ve 
even tested swabs from skeletonized remains before!”
As Rohde points out, no sample in forensic toxicology is 

truly unexpected. In terms of  complexity, though, he men-
tions samples of  bone or bone marrow in postmortem work. 
To analyze bone marrow, the bone needs to be cleaned and 
cut into pieces to remove the marrow, which is then ho-
mogenized. The homogenate is usually further processed, 
which might involve an extraction and possibly drying it—

“There are a few recent publications 
reporting the detection of drugs in 
cerumen—ear wax.”

industry insights: forensics
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all before analysis. In cases where bodies are exhumed or 
recovered from fires or explosions, bone samples might be 
all that forensic toxicologists have to analyze.

Perhaps no sample should be unexpected, but some are 
certainly a little weird. “The most unusual sample would 
be the collection of  maggots or other entomological spe-
cies in the case of  advanced decomposition of  a corpse,” 
Rohde says. “Analysis of  this type of  sample can identify 
a drug the deceased may have taken proximate to death.” 

TOMORROW’S TRENDS
As analytical techniques improve or constraints arise, 

scientists explore new kinds of  samples. “Oral fluid and 
dried-blood spots are starting to become a trend in foren-
sic toxicology since these are less invasive to obtain, and 

have shown to be stable matrices to analyze,” Taylor says. 
Beyond blood, various other biological fluids can also be 

used. For example, some labs test breast milk, saliva, and 
sweat. “Oral fluid is advantageous over blood or urine, as 
it does not require specialized collection from a phlebot-
omist or observed collection, as urine does, and cannot 
be easily adulterated,” Swortwood explains.
Some of  these samples are already used in various 

applications. As an example, Logan points out, “Skin 
patches are used for sweat collection for drug testing in 
criminal-justice applications.”
Some new approaches could also use eye fluids for forensic 

toxicology. As an example, Logan’s company is running a 
project to analyze tears for drugs. These scientists are also 
exploring whether contact lenses can be analyzed for depos-
ited drugs. Other unusual samples will surely continue to be 
studied. As Logan notes, “there are a few recent publications 
reporting the detection of  drugs in cerumen—ear wax.”
As forensic scientists look at new sample matrices, the 

researchers will also be on the lookout for new chemicals or 
novel uses of  chemicals. One example is carfentanil, which is 
a synthetic opioid used to tranquilize animals, usually large 
ones. This drug packs an analgesic punch that is 10,000 times 
that of  morphine, which is bad news when injection drug 
users start experimenting with it. Although this drug could 
go unnoticed in studies from many forensic labs, Logan and 
his colleagues found it from autopsies after intravenous drug 
deaths, and even in some samples taken from people arrested 
for driving under the influence of  drugs.
Drugs like carfentanil and other synthetic chemicals make 

it even more complicated for analytical labs to test for the 
likely possibilities in a forensic study. In fact, that list of  
possibilities can be turned into a chemically driven moving 
target. Then, only the most advanced analytical equip-
ment and sophisticated computational tools can handle the 
challenge. The complexity of  the chemical possibilities 
demands well-trained forensic toxicologists in every lab.
From a rural county in Ohio to inner-city streets, foren-

sic toxicologists face an ongoing barrage of  new samples 
to investigate. Also, those samples must be analyzed for 
more potentially toxic components, and often at lower 
and lower levels. In combination, this creates a trio of  
sample challenges: collection, preparation, and analysis. 
Forensic toxicology faces trying times today, and the 
future looks even more complicated.

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

industry insights: forensics

In some cases, scientists must analyze exhumed bones, such as this 
example from the “Body Farm”  at the University of  Tennessee, Knox-
ville. (Image courtesy of  the U.S. Federal Bureau of  Investigation.)

Insects, such as this maggot, can be used in analyzing a corpse. 
(Image courtesy of  the U.S. Federal Bureau of  Investigation.)
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HOW DO UNDEFINED COMPONENTS IN CELL CULTURE 
MEDIA IMPACT YOUR RESEARCH?
Problem: Experimental variability and the difficulty of 
reproducing results within and across research groups is a 
common occurrence observed in cell culture. While part of 
this challenge can be attributed to differences in cell models 
and assay protocols, the use of undefined components, 
such as serum, is often a major contributing factor.

Classical culture media generally consist of a basal 
medium supplemented with serum, most commonly 
of animal origin, such as fetal bovine serum (FBS). 
Serum is an undefined mixture of proteins, hormones, 
minerals, growth factors, and lipids, among a host 
of other components. Its composition is influenced by 
various factors including the method of blood collection 
and processing, donor diet, country of origin, and the 
inherent biological differences between donors. Most 
animal strains used in research originate from specific 
and well-characterized genetic backgrounds and are fed 
specific diets but the lack of a genetically homogeneous 
population of cows fed consistent diets results in wide 
variations in bovine serum. With this in mind, serum 
should be considered a heterogeneous mixture rather 
than a single reagent; medium preparations containing 
different serum lots must be considered distinct media.

Further supplementation of serum to a basal medium 
already containing defined levels of key components 
may result in concentrations that are detrimental or even 
cytotoxic to a given cell type of interest. Lots of serum 
can vary widely in the levels of hormones, lipids, and 
proteins they contain. Proteins alone can vary between 
200–400 factors that regulate cell attachment, growth, 
and many other cellular functions. A growth factor for 
one cell type may serve as a differentiation factor for 
another. Lipids are another important serum component 
that can see widely varying ranges. They are associated 
with a host of cellular functions, including signaling and 
membrane integrity, and can be soluble or associated 
with proteins, such as serum albumin. This complexity 
has important implications for cell culture, as each cell 
type has its own unique requirements—both primary 
cells and stem cells are particularly affected. In the field 
of cellular therapy, lack of reproducibility has been 
considered one of the main hurdles in moving many 
cancer-treating therapies to the clinic, with programs 
such as The Reproducibility Initiative being set up and 
funded just to validate published studies.

In recent years there has been increasing focus on 
the roles of extracellular vesicles (EVs). Serum is now 
recognized to also contain high amounts of EVs. These 
EVs may mediate intercellular signaling, which is 
important for the growth of human and mouse cells and 
significantly influences their behavior. Notably, serum 
derived EVs have been reported to be responsible for 
masking or misleading results in the EV research field.

Serum variability necessitates the pre-screening of 
multiple lots to meet the specific requirements of each 
cell type and application to improve the reliability of 
assay results, which can be costly and time-consuming. 
Furthermore, fluctuations in cost and the difficulty 
of acquiring adequate lot sizes for long-term studies 
presents an added challenge. Growing industry 
awareness and concern for animal welfare, as well as 
the implementation of the 3R rule (reduce, replace, and 
refine), also contributes to making sourcing high-quality 
serum an expensive and time-consuming endeavor. 

Irvine Scientific offers a range of chemically-defined media 
including the BalanCD® portfolio for bioproduction and  
PRIME-XV® cell therapy and immunotherapy applications.

Solution: These factors are driving the need to create more 
controlled processes through the use of  serum-free, chemically-
defined (CD) media formulations, where the essential factors are 
provided individually at precise concentrations. Since introducing 
the first CD media for bioproduction in the early 90s Irvine 
Scientific has been leading the development of  defined culture 
media solutions for bioproduction and cell therapy applications. 

For more detailed information and references on this subject, visit 
https://goo.gl/EoPP5p

how it works



40 Lab Manager    March 2018 LabManager.com

Q: I see that your lab works with a 
variety of different types of tissues. 
What is the lab’s main mission?

A: We’re interested in applying spectro-
scopic techniques to help us understand 
how connective tissues and other types 
develop, and to understand what happens 
in disease states and with therapies. That 
involves applying spectroscopy to look at 
tissue matrix and sometimes cellular activ-
ity as well. Our primary mission is applying 
and developing spectroscopic techniques to 
evaluate tissue development and pathology.

Q: How many people work  
in your lab?

A: Right now, our lab has about 15 
people. I have two postdocs, four grad 
students, and many undergrads. That 
is possibly one of  the unique things 
about my lab, the number of  under-
grads; but in our department, we are 
very focused on giving our undergrads 

research experiences, and we have a 
lot of  very enthusiastic students. They 
really add a lot to everyone’s lab, either 
by helping out the grad students and 
the postdocs or by eventually having 
their own projects.

Q: What major types of spec-
troscopy do you use in your lab?

A: We work with infrared spectroscopy 
in the mid- and near-infrared [NIR] 
range and we use spectroscopic imaging 
and fiber optics. We probably use those 
[technologies] about the same amount in 
our lab, but for different applications, of  
course. For the fiber optics, one of  our 
main projects is to use NIR to follow the 
development of  engineered tissues in situ 
as they are growing in the lab. The spec-
troscopic imaging comes into play in that 
project to help us understand the fiber 
optic data, so we typically will be evalu-
ating tissues in situ or as they’re growing 
and then we use spectroscopic imaging 
to get a more detailed understanding of  
how they’re developing. For example, 
[part of  one project involves looking at] 
the distribution of  proteins in the tissue 
as they’re growing over a two-month pe-
riod. We can see that very nicely with the 
spectroscopic imaging data. We also use 
spectroscopic imaging to look at pathol-
ogy. For example, in preclinical disease 
models, we use it to try to understand 

differences in the tissues at the micron 
level, between normal and diseased 
states. We’re interested in different bone 
diseases, so we use this [technology] a lot 
to look at what’s different in the bone and 
if  it’s responding to a specific therapy 
and how the molecular structure of  the 
bone is changing in response to therapy.

Q: What are some of the key 
challenges you run into in your 
work with spectroscopy?

A: I would say one of  the key chal-
lenges is that in every project, the 
methodology is slightly different. So, 
for almost every project that we work 
on, we have to develop the method to 
optimize our data collection. That’s one 
of  the key challenges—optimizing the 
method to make sure the data we’re col-
lecting is robust. Then, the other main 
challenge is keeping the spectrometer 
up and running and happy. Our imaging 
spectrometer is a PerkinElmer Spotlight 
400, and it’s a great instrument, but we 
definitely have to maintain it. If  you’re 
collecting data and you have a whole 
day of  data collection planned, and 
then all of  a sudden you run into an 
error in the instrumentation, sometimes 
you just have to be patient and restart. 
But I think that’s very typical for any 
high-end instrumentation—it doesn’t 
always work perfectly. 

ask the expert

Dr. Nancy Pleshko 

Dr. Nancy Pleshko is a professor in the Department of Bioengineering and director of the Tissue 
Imaging & Spectroscopy Laboratory at Temple University (Philadelphia, PA). Dr. Pleshko is 
recognized for her research on the assessment of tissues at the molecular, cellular, and structural 
level through application of state-of-the-art vibrational spectroscopy. She has substantial expertise 
in basic and translational research in connective tissue pathophysiology and orthopedics, 
including osteoporosis and other bone pathologies, and osteoarthritis and cartilage repair. She 
has over 100 publications, and has received more than $6 million in federal funding.

ASK THE EXPERT
SPECTROSCOPIC IMAGING FOR 
TISSUES  by Rachel Muenz

“The main change is 
the trend to go toward 
faster data collections, 
and data collection at 
higher-pixel resolution.”
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ask the expert

Q: How do you deal with those 
challenges?

A: To deal with those challenges, it’s 
just a matter of  being aware that you’re 
going to have those challenges and hav-
ing a very good relationship with your 
field engineer, which we do.  

Q: What are some of the changes 
or trends you’ve noticed recently in 
spectroscopic imaging? 

A: The main change is the trend to go 
toward faster data collections, and data col-
lection at higher-pixel resolution. With a 
lot of  the new instruments, the sources are 
different; for example, now we have quan-
tum cascade laser sources for spectroscopic 
imaging, so you can get better data because 
the power is much higher. Also, the pixel 
resolution is now better because nano-IR 
spectrometers [are available] as opposed to 
just a micron-level pixel imaging spec-
trometer. Things are just basically getting 
faster and the resolution is getting better.

Q: How have those changes 
affected your lab?

A: In my lab, when I first started, there 
was no imaging capability. That was in the 
early 90s, and the imaging capability was 
just starting, so it was really just an infrared 
microscope with pixel-by-pixel data 
collection, as opposed to imaging. Since 
the imaging capability has been available, 
we’ve taken advantage of  that, and now the 
instrumentation has gotten much better 
and faster. We have not gone to the level 

of  purchasing, for example, a nano-IR to 
increase the spatial resolution that we can 
get our data at, but we would like to.

Q: What advice do you have for 
lab professionals who are setting up 
a spectroscopic imaging lab or are 
getting into a similar line of work?

A: What’s most important is choosing an 
instrument that fits the needs of  your lab 
and your research goals, because right now 
there are so many choices for spectroscopic 
imaging. Before you purchase an instru-
ment, you really have to decide what’s most 
important; is it the high pixel resolution, is 
it faster data collection, is it the frequency 
range you’re going to be collecting your 
data in? The different spectrometers have 
all these options and there are different 
price points of  course, so you really have 
to make sure you know that you’re getting 
the instrument that’s going to best suit what 
you’re going to be doing.

Q: How do you expect things to 
change farther into the future, when 
it comes to spectroscopic imaging? 

A: Definitely, we’re going to be getting 
the capability to image smaller and smaller 
regions. So, right now, the best that we can 
do with the infrared technology is about 
50–100 nanometers, that’s not with the 
instrument that [our lab has] but with 
other instruments we would like to have. 
I’m guessing that down the road, we’ll be 
getting down to the actual nanometer level 
and that is going to be incredibly helpful 
for looking at things like cellular processes 
and how cells are responding to therapeu-
tics or changing in disease states. I think 
that will be very helpful in the healthcare 
industry and, presumably, in the polymer 
industry where there are complex materials 
that have heterogeneous structures at that 
level. That’s probably going to be the main 
advance, just getting really nice resolution.

Q: You mentioned earlier that 
your lab is looking into getting a 
nano-IR. Did you have any other 
plans for new technologies or 
projects for farther down the road?

A: One thing we would like, and I think a 
lot of  researchers would be very excited to 
have, is the capability of  imaging in a fiber 
optic modality, essentially infrared spectral 
imaging in a fiber optic. That seems to be a 
little bit slower in development. Right now, 
we are using fiber optics and they’re work-
ing, and using our imaging spectrometer is 
working, but we would definitely like the 
opportunity to combine the two.

Q: Is there anything else you 
wanted to add?

A: Just a further comment on the fiber op-
tic imaging. The reason that a development 
in that area would be useful for infrared 
in particular is the ability to use that in 
vivo in, for example, evaluation of  tissues 
and tissue margins, such as in definition 
and extraction of  tumors. There are some 
other microscopic techniques that are be-
ing developed for that, such as fluorescence 
microscopy, where you can use that in vivo. 
The development of  that [technology] for 
infrared spectral imaging would be a really 
great advance because then you would 
have the ability to look at molecular-level 
information in vivo during surgeries. Right 
now, people are working on that just with 
fiber optics, which is essentially collecting 
one spectra at a time, so it would be really 
nice to do that with imaging. Just overall, 
in terms of  running the lab, any imaging 
spectrometer is a piece of  equipment that 
requires maintenance and taking care of  it 
every day and, given that, it will probably 
be very reliable for a very long time.

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

“One thing we would 
like … is the capability  
of imaging in a fiber 
optic modality.”
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by Angelo DePalma, PhD

Gas chromatography (GC) headspace analysis is 
a technique for analyzing volatile compounds, 
usually within complex matrices like plastics, 

various waters, pharmaceuticals, or paints. Compendial 
headspace methods employ standard GC detection 
modes, which increasingly mean mass spectrometry. The 
main advantage of  headspace analysis over standard 
GC methods is the ability to sample only volatile 
analytes without concern for other matrix components. 
The downside is the need to establish and validate the 
correlation between headspace gas phase concentrations 
and those within the matrix.

The potential risks of  food packaging materials make 
the evening news every few years but occupy food 
producers 24/7. Note recent and current concerns over 
bisphenol A, a component of  polycarbonate drinks 
packaging that some believe may mimic or disrupt 
normal hormone activity in humans. Thermo Fisher 
Scientific (Milan, Italy) has published several application 
notes on headspace analysis, including one on automated 
quantitation of  volatile organic compounds in food 
packaging (https://goo.gl/CkTZ3Y).

One standard method, static headspace extraction, 
involves a sample equilibration step at a constant 
temperature within a closed vial, which promotes the 
equilibrium-driven migration of  volatile analytes from 
the solid (or liquid) sample matrix into the gaseous 
phase. “The higher the temperature, the higher the 
concentration of  the volatile compounds in the gas 
phase at equilibrium,” notes Daniela Cavagnino, GC 
marketing manager at Thermo Fisher Scientific. An 
aliquot of  the vial headspace is transferred into the GC 
for separation and detection.

Headspace sampling from solid samples (all packaging 
materials) can be problematic, however. “Preparing a 
suitable external calibration standard for quantitative 
analysis can be difficult due to the inability to reproduce 
accurately the solid matrix and to incorporate the 
matrix’s effect on analyte partitioning,” Cavagnino says.

Two methods for overcoming these limitations are 
multiple headspace extraction (MHE) and internal 
standard addition calibration. MHE, an established 

technique, has undergone numerous improvements 
since first described (https://goo.gl/ktzZrw) by 
PerkinElmer scientists in 1982. MHE enables 
quantitative analysis of  analytes from complex 
matrices—for example, volatile residual monomers 
from plastic food packaging. MHE extracts headspace 
components through successive steps, then applies 
mathematical extrapolation to generate an analyte’s 
absolute concentration.

The second approach, internal standard addition 
calibration, involves the addition of  a known quantity 
of  analyte to allow creation of  a standard calibration 
curve. “Both techniques achieve successive injections 
from the same sample, followed by linear extrapolation 
to the original analyte concentration, without the 
need for external standards,” Cavagnino says. The 
extrapolated analyte value is typically expressed as 
milligrams per square meter of  package material.

Subtle differences

Headspace analysis is the preferred method for 
analyzing volatile compounds in complex matrices, 
particularly those that do not allow direct injection. 
Headspace collection concentrates target analytes, thus 
improving detection limits a thousandfold compared 
with classical GC injections. It also saves time by 
eliminating the need for labor-intensive solvent 
extraction (during which volatile analytes may be lost).  

A PerkinElmer application note on headspace analysis 
of  beer illustrates the point. The tens of  thousands of  
commercial, microbrew, and homemade beers consumed 
worldwide have—as aficionados will tell you—their 
own unique taste, which producers recognize as the sum 
contribution of  dozens of  low-concentration attributes 
and defects. “HS-GC-MS offers an objective means of  
analyzing beer,” says Lee Marotta, GC-MS senior field 
application scientist at PerkinElmer.

Defects in beer include vicinal diketones, including 
2,3-butanedione (diacetyl) and 2,3-pentanedione, 
which are major contributors to taste, depending on 
their concentration and the beer’s particular style. But 
when these compounds exceed certain concentrations, 

SAMPLING SIMPLICITY, BUT NOT WITHOUT ISSUES
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they become undesirable. Acetaldehyde is a by-product of  
spoilage that drinkers can taste; typical concentrations range 
up to 20 parts per million. Trihalomethanes are potentially 
harmful by-products of  municipal water disinfection. Finally, 
sulfur compounds (primarily dimethyl sulfide, sulfur dioxide, 
and hydrogen sulfide) are natural fermentation products that 
strongly influence taste.

Headspace GC-MS can be used preemptively to screen raw 
materials for chemical composition attributes that contribute 
to taste in the final product. It is also employed to determine 
when brewing is complete and to 
ensure that concentrations of  
“defect” components are 
not exceeded.

“Human sensory 
thresholds for some 
flavors are in the  
parts-per-billion 
range,” Marotta 
says. “The analytical 
technique used needs 
to meet this aggressive 
human threshold.”

It is sometimes possible 
to enrich targets of  
interest in samples in 
target analytes, while 
greatly reducing interfering species. Marotta mentions a case 
where a manufacturer wanted to reduce the toluene content 
of  nail polish. Analysis was difficult because the toluene signal 
was masked by acetates in the polish. Simple water addition 
resolved the problem, as acetates dissolve in water, suppressing 
their concentration in the headspace, but toluene doesn’t. “As 
long as species have different solubilities, you can concentrate 
what you want and negate what you don’t want,” Marotta says.

Fishing expeditions

Headspace analysis is common with environmental samples, 
both for analysis of  specific analytes of  concern or “fishing 
expeditions” that often precede large environmental remediations. 

“Environmental testing labs will typically follow standard 
methods [for known analytes], where the method specifies 
requirements for analytes of  interest,” says Cassie Eisele, 
product manager at Agilent Technologies. “As a technique, 
though, headspace is very well suited for running unknown 
samples. Compared with purge/trap techniques, headspace 
analysis has the advantage of  transferring less water to the GC 
and does not create issues associated with foaming samples.”

Less water means lower maintenance requirements for GC 
and MS instrumentation—for example, replacing the column 
or cleaning the source. “This is a great time saver. Headspace 
analysis also involves less complicated hardware and method 

parameters, so it is easier to 
implement, with fewer 

parameters to adjust.”

Agilent has 
published several 
application notes on 
headspace analysis 
of  environmental 
samples. One describes 
improved analysis 
of  volatile organic 
compounds using 
GC-MS, specifically 
through static 
headspace analysis 

(https://goo.gl/6AcWuc), 
a technique made more relevant (compared with purge/trap) 
by virtue of  sensitivity enhancements to GC and MS. The 
second relevant application note (https://goo.gl/jERZNE) 
describes in detail a drinking water method employing the 
Agilent 7697A Headspace Sampler. 

Bottom line: For environmental testing, headspace analysis 
enables direct analysis of  a wide variety of  sample matrices 
with minimal sample preparation. “This means processing 
time for samples is kept to a minimum,” Eisele says. “By 
injecting only the headspace volume, as opposed to the 
sample matrix itself, GC and MS maintenance is reduced and 
chromatography is greatly simplified.”

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

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


45March 2018    Lab Manager

‘ ‘‘ ‘
survey says

TOP FEATURES TO CONSIDER WHEN 
PURCHASING AN HPLC SYSTEM

Types of HPLC systems used by survey respondents:

Analytical HPLC 89%
UHPLC 23%
Preparative HPLC 20%
Ion Chromatograph 19%
GPC 7%
FPLC/Bio 5%
Other 2%

HPLC separation modes utilized by survey respondents:

Reverse Phase 71%
Normal Phase 37%
Ion Exchange 30%
Ion Chromatography Size Exclusion (SEC) 26%
Ultra-High performance (UHPLC) 23%
Hydrophilic Interaction (HILIC) 23%
Ion Chromatography 21%
Affinity 11%
Gel Filtration (GFC) 9%
Gel Permeation (GPC) 7%
Chiral 6%
Ion Exclusion 3%

High-performance liquid chromatography (HPLC) is, for many scientists, an essential 
chromatographic technique. HPLC systems used for the separation, identification, purification, 
and quantification of various chemical and biochemical solutions are composed of a pump, a 
sample injector, a separation column, a detection unit, and a data-processor.

TOP 6 QUESTIONS 
You Should Ask When Buying an HPLC System

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

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

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

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

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

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

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

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing an HPLC System

93%

92%

74%

73%

72%

69%

60%

59%

58%

55%

QUALITY OF DATA

ACCURACY

SENSITIVITY

RESOLUTION

PRECISE AND ACCURATE FLOW RATES

EASE-OF-USE

AVAILABILITY OF SUPPLIES AND ACCESSORIES

PRICE

SERVICE AND SUPPORT

MAINTENANCE

930=

920=

740=

730=

720=

690=

600=

590=

580=

550=

Nearly 41% of respondents are engaged in purchasing 
a new HPLC system. The reasons for these purchases are 
as follows:

 Replacement of an aging system 42%

 Addition to existing systems, increase capacity 38%

 Setting up a new lab 16%

 First time purchase 4%

http://www.labmanager.com/HPLC-Systems
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Q: Can you talk about how and 
when you started working with 
3D cell culture models?

A: About five years ago we started work-
ing with tumor spheroids for screening 
to try and see if  the pharmacological 
responses between 2D and 3D cellular 
models were different. We now know 
that the responses are different, but we 
are still trying to figure out how predic-
tive the responses are that we obtain 
using 3D cells. The 3D cell-based assays 
are technically very challenging to do in 
a screening format. Today, with round 
bottom plates and hanging drop models, 
it’s become technically more feasible to 
generate these spheroids in microtiter 
plates for screening. We are trying to 
generate tumor spheroids with nutrient 
and hypoxic environmental gradients 
and with all the relevant cell-cell interac-
tions, screening them, and doing all the 
pharmacological benchmarking using 
data from in vivo testing and clinical trials 
to see how predictive the data is com-
pared with animal models and humans. 

Q: How have the 3D cell models 
changed over the years, and are 
there still areas for improvement?

A: Right now, most of  our work is still 
focused on culturing cells in conditions 
that generate spheroids resembling the 
tumor in terms of  the types of  cells 

present, and we are also trying to in-
crease the complexity and biology of  the 
3D models. 3D models are very broad, 
as they could refer to 3D spheres made 
up of  a single cell type, or they could be 
heterogeneous, for instance—tumor cells 
along with fibroblasts or immune cells. 
Organoids, on the other hand, are also 
3D cells, but they include the microhis-
tology of  the tissue, which adds another 
layer of  complexity to the 3D model. 
Organoids are usually cells taken from an 
animal model like a mouse or a rat, but 
these organoids include the histological 
architecture of  the tissue of  origin, such 
as pancreatic models and mini-brains. It’s 
hard to build organoid models by recon-
stituting human-derived primary cells or 
induced pluripotent stem (iPS) cells, but 
there is definitely a lot of  interest in do-
ing that. The next level of  complexity is 
to use 3D bioprinting techniques to build 
architecturally well-defined tissues. With 
organoids, you put the cells together 
and hope for the best, whereas with 3D 
bioprinting, you direct the organization 
of  the tissue by printing layers of  cells. 

During the past two to three years, in 
our laboratory, we have been working 
on the production of  bioprinted tissue 
models for use in screening and drug 
discovery. We have four programs using 
tissue printing—including retina, skin, 
blood vessels, and cancer metastasis. 
The goal is to develop these 3D printed 

models so that the tissue of  interest 
has the right histology and function. 
The main challenge after creating these 
tissue models is to develop an assay that 
will measure some disease biology in a 
high-throughput screening format. The 
common techniques for assay readout 
that we use with 2D cells, such as fluo-
rescence microscopy, cannot easily be 
used for 3D models. With 2D cells, it’s 
easy to get the light penetration for im-
aging, but 3D tissues are too thick. We 
are trying to develop technologies and 
3D segmentation algorithms to quan-
titate the biology in these models for 
use in a high-throughput format. So it’s 
not only about developing these tissue 
models, but also about generating the 
infrastructure to use these models for 
screening. We are using mostly human-
derived primary or non-patient iPS cells 
to first generate our wild-type models, 
to make these 3D models as predictive 
and as close to human natural tissues as 
possible. Once that is done, we will cre-
ate disease models using patient-derived 
iPS or primary cells. The other aspect 
of  this 3D work is the development 
of  organ-on-a-chip systems. With 3D 
cellular models, as we increase com-
plexity, we decrease the throughput. 3D 
spheres offer high throughput, whereas 
organ-on-a-chip systems that have 
tissues embedded together offer all low-
throughput options. Hence, our vision is 
to offer a continuum of  various cellular 

ask the expert

Marc Ferrer, PhD

Marc Ferrer, PhD, talks to contributing editor Tanuja Koppal, PhD, about his recent work using 
3D cell culture models. He discusses some of the innovations taking place and some of the 
applications in which these 3D cells are being used. He also addresses some of the existing 
challenges in using 3D cell-based models and what can be done to overcome them. Dr. Ferrer 
is leader, biomolecular screening and probe development, Division of Pre-Clinical Innovation, 
National Center for Advancing Translational Sciences, at the National Institutes of Health.

ASK THE EXPERT
UNRAVELING THE COMPLEXITY OF 3D 
CELLULAR MODELS  by Tanuja Koppal, PhD
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ask the expert

models that increase in complexity to 
test out different compounds. They are 
all complementary models, and if  we 
can find a way to integrate them into 
this new 3D drug discovery pipeline, it 
will hopefully be more predictive.

Q: What are the main  
limitations or challenges  
when working with 3D cells?

A: One of  the challenges is that the 
benchmarks we are using to test the 3D 
tumor models are all based on data gen-
erated using 2D systems. So we don’t 
know how the cellular pathways and the 
microenvironment differ in these two 
systems when the compounds are tested. 
What needs to happen is a systematic, 
rigorous assessment of  what each of  
these 3D models capture[s]. Do we have 
hypoxia in these models? How does the 
cell signaling change? How does the 
presence of  other cell types in these 
models affect tumor signaling? This is 
all a work in progress. The good news is 
that from a technical standpoint we are 
now able to generate these models, and 
all we need is a systematic harmoniza-
tion of  all the models to figure out the 
biology captured with each model.

The reproducibility is very good with 3D 
spheres. With organoids, it’s a little bit 
more complex to figure out what really 
constitutes reproducibility, whether it’s 
size, thickness, an architectural feature, or 
something else that needs to be defined.

In terms of  throughput, 3D spheres and 
organoids can now be generated fairly 
easily using 384 round bottom plates. We 
are trying to grow them in 1536 well plates 
but with miniaturization there are some 
design challenges. If  the wells in the plate 
get too round this makes good cell ag-
gregates, but it gets hard to image the cells. 
The beauty of  3D models is the ability 

to differentiate the effects on specific cell 
populations or cellular signaling pathways 
within the tumor spheroid, and that is lost 
when you can’t get good imaging data in 
1536 well plates. With 3D bioprinting the 
throughput is 24 or 96 well plates, and 
with organ-on-a-chip systems the experi-
ments can only be done one at a time. 

Q: Where do you see the biggest 
impact of 3D cellular models in 
terms of their applications? 

A: It’s not that we are going to stop us-
ing 2D cell-based assays any time soon, 
but the goal is to create a platform of  
3D assays that we can integrate into our 
discovery pipeline for testing new com-
pounds. We are also using compounds 
that we have tested in 2D models and 
testing them again in 3D models to see 
how they perform and if  they remain ac-
tive. At the same time, we are comparing 
these results with those obtained from 
animal testing. The goal is to generate 
a lot of  data to find out how predictive 
these 3D models really are, and if  the 
predictions translate well in vivo we can 
make better decisions for compound 
prioritization. Hopefully, this will re-
duce the need to do some of  the initial 
testing in animals, which remains a huge 
bottleneck in terms of  throughput.  

The 3D assay predictions can help 
prioritize the compounds for animal 
testing, which will be a huge savings in 
terms of  time, costs, and resources for 
drug development. The other applica-
tion is to use these 3D models, such 
as liver and kidney models, for testing 
drug toxicity. For the toxicity studies, 
these models have been found to be 
quite predictive, but for efficacy testing 
we still don’t have enough data.

Marc Ferrer is a team leader in the 
NCATS Chemical Genomics Center, 
which was part of the National Human 
Genome Research Institute when he 
began working there in 2010. He has 
extensive experience in drug discovery, 
both in the pharmaceutical industry 
and academic research. Before joining 
NIH, he was director of assay develop-
ment and screening at Merck Research 
Laboratories. For 10 years at Merck, 
Ferrer led the development of assays for 
high-throughput screening of small mol-
ecules and small interfering RNA (siRNA) 
to support programs for lead and target 
identification across all disease areas. 
At NCATS, Ferrer leads the implementa-
tion of probe development programs, 
discovery of drug combinations, and 
development of innovative assay para-
digms for more effective drug discovery. 
He has experience implementing high-
throughput screens for a broad range 
of disease areas with a wide array of 
assay technologies. Ferrer has a PhD in 
biological chemistry from the University 
of Minnesota, Twin Cities, and completed 
postdoctoral training at Harvard Univer-
sity’s Department of Molecular and Cel-
lular Biology. He received a BSc degree 
in organic chemistry from the University 
of Barcelona in Spain.

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

“So it’s not only about 
developing these tissue 
models, but also about 
generating the infra-
structure to use these 
models for screening.”

http://www.labmanager.com
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Solution: Multiple markers can be immunostained 
in a single tissue section using multiplexed IHC (mIHC). 
Traditional chromogenic mIHC relies on each marker being 
identified using antibodies raised in different animal species 
or different isotypes and enzymatic deposition of  chromogen 
on the tissue section. This limits the number of  markers or 
targets that can be detected in a single slide. Deconvolution 
of  chromogenic immunostaining is also typically limited to 
four colors due to the relatively narrow visible spectrum. 

Converting the IHC detection system to tyramide signal 
amplification, which covalently labels the tissue section 
with fluorescent immunostains for each marker, enables the 
process to be serially repeated through several rounds of  
antibody stripping. It also allows multiple antibodies from 
a single species to be used. In addition, the fluorescence 
spectrum permits more colors to be introduced.

Fluorogenic mIHC enables up to six markers to be 
immunostained in a single tissue section. This level of  
multiplexing permits high-content data to be generated from 
one tissue section, effectively reducing the amount of  tissue 
required. Multiple cell populations and targets can then be 
identified, and each target can be localized to individual or 
even multiple cell populations using digital image analysis 
and pathology, allowing deeper mining of  the multiple 
immunostains to identify inter-cell spatial relationships. 
Resulting data can be further interrogated to determine if  
those relationships change by locale within the sample (e.g. 
tumor versus stroma). One point to note, assays requiring 
multiple rounds of  antibody binding, detection, and stripping 
have to be systematically developed to ensure robust and 
optimal detection of  every marker in the panel. 

Generating high-content data to identify the presence 
and juxtaposition of  key cell types and targets in complex 
diseases enables the interrogation of  pre- and post-treatment 
biopsy samples from responding and non-responding 
patients. This can provide information on key features / 
biologic profiles that will predict whether a therapeutic is 
effective in a particular disease and patient population. 

Multiplexed IHC, combined with sophisticated digital analysis, 
is a powerful approach for interrogating the biology of  complex 
disease, especially when there is limited clinical material available.   

Visit www.bioivt.com to learn more.

MULTIPLEX IMMUNOHISTOCHEMISTRY
Problem: It is difficult to use traditional, one-color immunohistochemistry to identify multiple cell 
types and targets in tumors due to the paucity of biopsy tissue and its heterogeneous nature. 

Oncology, fibrosis, respiratory, and autoimmune disease are complex conditions involving multiple 
cell types and populations. Identifying the cell types present, or the therapeutic target of interest, 
in diseased tissues is routinely accomplished with single color immunohistochemistry (IHC). This 
approach can determine the location and, to a limited extent, the prevalence of a known cell type or 
therapeutic target. It can also identify target-expressing tumor cells or immune cells in a tissue sample 
based on review of the staining pattern relative to tissue morphology. However, identification of 
multiple cell types and targets using this single color approach requires assays to be run using large 
numbers of sequential tissue sections. In a clinical environment, often only small and very precious 
biopsy samples are available, from which it may be difficult to get sufficient suitable sections. Given 
the heterogeneous nature of a tumor, this approach may not lend itself to accurate overlay of the 
resulting images to allow assessment of marker co-localization at the cellular level.

how it works

BioIVT’s PHASEZERO Research Service team uses the 
PerkinElmer Vectra® Polaris Automated Quantitative Pathology 
Imaging System to conduct seven-color fluorogenic mIHC in non-
small cell lung cancer. Graph shows CD20 cell counts measured in the 
stroma plotted against distance from the invasive margin of the tumor.
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by Angelo DePalma, PhD

Human protein-coding genes number about 
180,000 and constitute the exome, which is 
about one percent of  the genome. Exome 

(or whole-exome) sequencing therefore identifies only 
genes with the potential to influence protein expression, 
including protein abnormalities implicated in disease. 
Since it involves a tiny subset of  human genes, exome 
sequencing is faster and more economical than whole-
genome sequencing—hence the method’s value in both 
basic research and diagnostic medicine.

Exome sequencing is primarily used to identify 
hereditary diseases, including those that follow a 
Mendelian or polygenetic etiology—for example, 
Alzheimer’s disease. Because it is relatively new and 
focuses broadly, exome sequencing has not yet been 
adopted as a tool to monitor a patient’s progress 
through a course of  treatment, either in standard 
clinical practice or in clinical trials. In those instances, 
targeted analysis for treatment-induced genetic changes 
is more economical and practical. Armed with exome 
sequencing data, physicians can then home in on 
specific responses using more targeted tests.

For example, last year, OneOme (Minneapolis, MN) 
teamed with Rainbow Genomics to provide genomic 
services to patients in the Far East. Under the 
arrangement, OneOme’s RightMed® pharmacogenomic 
test will be offered alongside Rainbow Genomics’ 
whole-exome sequencing test services. 

RightMed uses genomics to predict drug responses, 
with the potential to improve outcomes by reducing 
side effects and rehospitalization rates. The RightMed 
test will be offered both as a stand-alone and coupled 
with exome sequencing for pediatrics, cancer, 
cardiovascular conditions, and other tests for adult 
genetic conditions. It covers 22 genes and more than 
340 medications for more than 28 medical indications.

OneOme, codeveloped and exclusively licensed 
with the Mayo Clinic, has developed the RightMed 
comprehensive test, an end-to-end solution that 
includes sample collection, pharmacogenomic testing 
services, data analysis, clinical interpretation, and 
interactive reporting.  

In addition to end-to-end pharmacogenomic evaluation, 
OneOme generates a comprehensive report from third-
party exome data—for example, from Rainbow Genomics.

Why two test platforms?

Exome sequencing provides that raw information 
about unique variations in a patient’s DNA, which 
clinicians must then interpret to assess the patient’s 
risks and conditions. “Typically the interpretation is 
focused on hereditary diseases and risks. To that data 
OneOme adds targeted pharmacogenomic analysis and 
interpretation based on the exome sequence,” says Paul 
Owen, CEO. “OneOme’s interpretation service analyzes 
23 genes—98 alleles—that have known clinical impact, 
to assess how a patient metabolizes many commonly 
prescribed medications.”

OneOme takes raw exome information from Rainbow 
Genomics and subjects it to their pharmacogenomic 
algorithms to generate the RightMed pharmacogenomic 
report. This report describes how patients respond to 
more than 340 medications based on exomic variants. 

“Adding pharmacogenomic interpretation to exome 
sequencing allows more-informed medication decisions, 
helping to reduce adverse drug reactions, increase 
drug effectiveness, and reduce medication trial and 
error,” Owen explains. “Combining the two tests is less 
about an additional layer of  validation and more about 
providing immediate clinical impact or actionably for 
the health care provider and patient.”

Homing in: exome libraries

Agilent Technologies (Santa Clara, CA) has been 
expanding its next-generation DNA sequencing 
capabilities, particularly within the exome market. In 
2017, the company introduced a target enrichment 
product, SureSelect Clinical Research Exome V2, 
containing one thousand more additional disease-
relevant targets than the previous version had. 

MORE INFORMATION, FEWER GENES
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product focus | exome sequencing
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FOR ADDITIONAL RESOURCES ON NEXT-GENERATION SEQUENCING, INCLUDING USEFUL ARTICLES,  
VISIT WWW.LABMANAGER.COM/NGS

According to Agilent, the new release “delivers a curated, annotated 
list of  included genes, as well as evidence for disease relevance.”

Exome V2 builds on Agilent’s target enrichment technology 
with the addition of  1,099 disease-associated genes, more 
than 75,000 splice sites of  noncoding exons, 12,000 previously 
reported deep intronic variants, and 800 variants in promoter 
regions. These targets were identified in collaboration with 
Emory University and the Children’s Hospital of  Philadelphia.

“Next-generation sequencing—NGS—has accelerated the pace 
of  discovery, particularly the discovery of  new genes associated 
with diseases,” explains Chitra Kotwaliwale, PhD, senior global 
product manager for the NGS Technology Group at Agilent. 

But as the number of  disease-associated genes increases, 
curating this information is impractical for one group. That is 
what Agilent is striving for with Exome V2.

Because whole-genome sequencing is costly and most disease 
mutations reside in genes, sequencing exons generally provides 
the most valuable information at the lowest cost. To enrich just 
exons from the rest of  the genome via its SureSelect exome 
sequencing workflow, Agilent creates exome “bait” libraries, which 
are short biotinylated RNA sequences that hybridize to their 
target sequence and enrich them over the rest of  the genome. 

Agilent states, “When coupled with Agilent’s SureSelectQXT 
workflow, the new exome enables researchers to create 
enriched libraries in just one day, with as little as 3.5 hours 
of  hands-on time.” Producing libraries through conventional 
selection and sequencing takes about 24 hours. 

Where the exome fits

Pharmacogenomics is rapidly expanding due to the advances 
in next-generation sequencing and gene-amplification 
methodologies. In the past, pharmacogenomic tests looked 
only for single genetic variants. Now, says Owen, “with 
knowledge of  more drug-gene interactions identified and 
validated, a more comprehensive panel is the ideal approach. 
It is somewhat analogous to the sequencing advances whereby 
the technology and analysis advanced from sequencing a single 
gene or locus to sequencing an exome or full genome.”

Exome sequencing has several advantages compared with 
traditional diagnostics, targeted genetic analysis, and whole-genome 
sequencing. One is higher diagnostic yield—the likelihood that a 
test will establish a diagnosis. Another is the ability to make one 
or more diagnoses that a physician unfamiliar with a particular 
disorder might miss. “Whole-exome sequencing removes a lot of  
the guesswork,” says David Everman, MD, a clinical geneticist at the 
Greenwood Genetic Center (Greenville, SC).

Whole-exome sequencing is now fully mainstreamed within 
clinical genetics, particularly for conditions not readily 
diagnosed by history and physical examination followed by 
standard tests. Yet the approach is far from a panacea.

“One hurdle to achieving more routine clinical 
implementation of  this technology is the relatively high 
cost of  testing and whether the method is cost-effective to 
implement on a larger scale,” says Everman.  

Another obstacle, according to Agilent’s Kotwaliwale, is that 
while exome sequencing identifies many genetic variants, 
pinpointing the precise variant that causes diseases remains a 
challenge. “Furthermore,” she says, “variable reimbursement 
means that exome sequencing is not available to everyone yet.”

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

product focus | exome sequencing product focus |  exome sequencing
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For more information on liquid handlers, including useful articles and a list of manufacturers,  
visit www.labmanager.com/liquid-handling

Types of automated liquid handling systems used by 
survey respondents:

Stand-alone 35%
Individual benchtop workstations 26%
Self-contained multi instrument systems 17%
Don't know 14%
Other 8%

Applications for automated liquid handling systems as 
reported by survey respondents:

Serial dilution 31%
High-throughput screening 14%
PCR setup 13%
Plate replication 6%
Plate reformatting 4%
Cell culture 3%
Whole genome amplification 1%
Other 25%

Automated liquid handling (ALH) systems span the range from semi-automated multichannel 
pipettors to room-sized systems. The industry is trending toward versatile, modular ALH 
systems—seemingly for every budget. Likewise, instrumentation, software, and methods have 
followed the trend toward greater user accessibility.

TOP 7 QUESTIONS 
You Should Ask When Buying an Automated Liquid Handler

1. What kind(s) of dispensing technology is used? Peristaltic pump dispensing offers low prime volumes and back flush-
ing; microprocessor-controlled syringes have fast output and high precision. Hybrid detection systems combine both 
technologies in one and can even add washing functions.

2. Is plate handling automatable? Manual plate handling can slow productivity. Automating the process with a compat-
ible microplate stacker increases throughput with walk-away operation.

3. Can it accommodate magnetic or plastic bead-based assays? If using bead-based assays, it should be equipped with 
appropriate magnets or vacuum filtration for critical wash steps.

4. What is the volume range, and how many different sample vessel types may be used?

5. Ask about the software—is it integrated and user-friendly? Does it allow for pre-programmed and custom protocols?

6. What is the flow rate spectrum? A wide flow rate spectrum allows use with sensitive cell-based assays to viscous liquids.

7. What assay validation data is available for this specific liquid handler? This provides proof that the instrument 
performs as indicated.

7 QUESTIONS TO ASK WHEN PURCHASING AN 
AUTOMATED LIQUID HANDLING SYSTEM

Nearly 35% of respondents are engaged in 
purchasing a new automated liquid handling system. 
The reasons for these purchases are as follows:

 Addition to existing systems, increase capacity 36%
 First time purchase 20%
 Replacement of an aging system 29%
 Setting up a new lab 15%

ACCURACY AND PRECISION FOR A WIDE RANGE OF COMPATIBLE FLUIDS

SAFE SAMPLE HANDLING—NO CROSS-CONTAMINATION

MAINTENANCE/SERVICE/AVAILABILITY OF ACCESSORIES AND REPLACEMENT PARTS

PRICE

RAPID THROUGHPUT

MAXIMUM OPERATOR SAFETY

PIPETTING FLEXIBILITY—PIPETTE WITH 384, 96, 24, 16, 12, OR 8 TIPS

SIZE – SMALL FOOTPRINT 

SAMPLE TRACKING – AUTOMATED RECORDING AND SAMPLE DATA  
DOCUMENTATION WITH A CHOICE OF BAR CODE READER OPTIONS

ABILITY TO EXPAND ON INSTRUMENT AS REQUIREMENTS CHANGE

770=

760=

530=

470=

470=

460=

370=

370=

340=

320=

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing an Automated Liquid Handler

77%

76%

53%

47%

47%

46%

37%

37%

34%

32%

http://www.labmanager.com
http://www.labmanager.com/liquid-handling
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products in action

SAFE FENTANYL HANDLING IN THE XPERT SYSTEM POWDER 
CONTAINMENT HOOD

Handling of the hazardous drug fentanyl requires extreme care in the 
laboratory. This exceptionally potent drug, originally discovered by Paul 
Janssen in 1960, is frequently utilized to treat severe acute and chronic 
pain. At roughly 100 times more potent than morphine, fentanyl typi-
cally finds itself near the top on lists of hazardous drugs. 

The problem with fentanyl arises when the drug is in raw powder form. 
Prior to being placed into a controlled drug format (i.e. transdermal 
patch, injectable solution from a vial, etc.), fentanyl is synthesized and 
purified in salt form. Fentanyl’s appearance is white and powderous 
in nature, much like flour, and it can easily be confused for illicit drugs 
with much lower potencies such as heroin or cocaine. Without proper 
containment tools, fentanyl handling can be deadly.

Containment Via Airflow
Safe handling of fentanyl is best carried out in a negative pressure, 
ventilated enclosure that is designed to protect users while containing 
fentanyl in its hazardous powder form. Constructed of long lasting glass 
and metal, Labconco XPert Filtered Balance Systems are specifically 
engineered to capture fentanyl powders by combining an aerodynamic 
containment chamber with a bag-in/bag-out HEPA filter in a benchtop 
platform. In order to safely capture hazardous powders, the XPert 
utilizes airfoils on all four sides of the sash opening that smooth out 
turbulent air entering the enclosure. 

XPert System models have been independently verified by SafeBridge 
Consultants, Inc. to contain hazardous powders. Using extensive air 
sampling collection and HPLC analysis, XPert hoods were found to 
contain extremely powderous surrogate active pharmaceutical ingredi-
ent (API) powders to levels less than 23.0 ng/m3. Hood face velocity, 
the speed at which air enters the front of the hood, is an important con-
sideration when handling hazardous APIs. Too fast and the hood may 
impact the use of a balance or sensitive operation, too slow and the 
hood may not contain hazardous powders effectively.  XPert powder 
containment hoods have a wide validated face velocity range of 60 
feet per minute to 100 feet per minute. 

Enclosures for handling of potent compounds should:

• Create non-turbulent airflow that pulls hazards away from a user

• Have at least one bag-in/bag-out HEPA filter

• Be tested by a 3rd party organization (such as SafeBridge  
Consultants, Inc.)

• Be constructed of easily cleanable materials (such as metal and glass)

Utilizing a performance tested powder containment hood is an impor-
tant step when safely handling fentanyl. In conjunction with proper 
training and personal protective equipment, XPert powder containment 
hoods provide a superior protection by creating a controlled, negative 
pressure environment to mitigate exposure to hazardous powders.

Labconco Corporation
www.labconco.com

http://www.labconco.com
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by Mike May, PhD

To study heavy metals in a sample, scientists 
often use microwave digestion as a sample-
preparation technique. This technique makes an 

excellent choice; as a team of  scientists from the Universiti 
Kebangsaan Malaysia recently noted, “Microwave is the 
most reliable sample digestion method.”1 These scientists 
also showed that some simple methods—such as an 
acid digestion—make microwave digestion an effective 
technique when analyzing elements at trace levels in human 
hair and nails. In fact, microwave-digestion techniques help 
scientists study the components of  many sample types.

Increasing expectations of  the results, however, must be 
balanced with ease of  use, and that puts some pressure on 
manufacturers. Here, Reynhardt Klopper, technical sales 
representative for analytical and synthetic chemistry at 
Anton Paar (Houston, TX), discusses some of  the key issues. 
As he explains, “Although microwave-digestion instruments 
have evolved significantly over the last 25 years, there are still 
a few challenges that vendors are working on overcoming.”

Drilling down

One of  those challenges is achieving the appropriate 
detection limits. In many cases, analytical scientists must 
measure elements to lower levels than were required in the 
past. These requirements can go “down to parts per trillion for 
labs servicing the electronics and semiconductor industries,” 
Klopper says. “Thus, a frequent request from microwave users 
is to have the ability to process large sample masses, generally 
higher than one gram of  sample per digestion vessel.” 

Starting with a larger sample makes it easier to consistently 
measure components that are at a lower concentration. 
Nonetheless, working with larger samples creates challenges, 
including controlling the temperature and pressure. “Microwave 
vendors are coming up with novel solutions to handle these 
challenges,” Klopper explains. These solutions include smart 
hardware and software features that proactively apply the 
appropriate microwave power and vessel design features that 
can safely handle high temperature and pressure conditions. 

Practical processing

Being the “most reliable sample digestion method” won’t be 
enough if  the technology doesn’t meet the needs of  a lab. 
As Klopper says, “A major challenge for microwave digesters 
to deliver on is flexibility and practicality for the lab user.”

For instance, a scientist might expect a microwave digester 
that can process multiple types of  samples in the same 
batch or run. Plus, that device should not take up any 
more lab space than necessary. While meeting those 
expectations, a microwave digester should also offer 
“intuitive operation coupled with low consumable and 
running costs,” Klopper points outs. “Microwave digesters 
are no longer seen as niche or specialized but rather 
routine instruments which should be integrated easily into 
existing lab workflows without the requirement for intense 
training or elaborate operating procedures.”

Options to explore

In looking for a microwave digester, several features 
should be considered, and they can be found in existing 
platforms. The key one is flexibility. This can include 
the ability to handle samples in a variety of  matrices. 

In addition, the possible size of  the sample matters. As 
mentioned above, some processes involving low-level 
components of  interest need samples of  at least 1 gram. Some 
platforms on the market go even higher—up to, say, 3 grams. 
Accurately and consistently processing samples with microwave 
digestion still depends on some analytical expertise and 
experimentation. With improvements in the platforms, however, 
a scientist should expect the technology itself  to handle more 
of  the work, no matter how a sample is processed.

Mike May is a freelance writer and editor living in Texas. 
You may reach him at mike@techtyper.com.
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INSTRUMENTS BECOME MORE FLEXIBLE AND 
PRACTICAL FOR LAB USERS
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product focus | microwave digesters

FOR ADDITIONAL RESOURCES ON MICROWAVE DIGESTERS, INCLUDING USEFUL ARTICLES AND A LIST OF 
MANUFACTURERS, VISIT WWW.LABMANAGER.COM/MICROWAVE-DIGESTERS
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LAB 
AUTOCLAVE

BEFORE THE CYCLE
•  Make sure all users are trained prior to operating any autoclave.

•  Only load materials that are compatible with the autoclave.

•  Before loading containers of liquids into the autoclave,  
loosen the caps. 

•  Ensure that the autoclave door is closed and locked before 
beginning the cycle.

• When the cycle is complete, open the door cautiously.

•  Do not remove items from an autoclave until they have  
cooled completely.

•  Wear appropriate personal protective equipment, including a 
lab coat, eye protection, closed-toe shoes, and heat-resistant 
gloves to remove items.

•  Use forceps or other tools to remove sharp instruments  
from autoclaves.

© 2018 Lab Manager

THE FOLLOWING TIPS CAN HELP PREVENT INJURIES  
WHEN OPERATING AN AUTOCLAVE:

AFTER THE CYCLE
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product focus | shakers

SH
A

K
ER

S
by Erica Tennenhouse, PhD

There are two basic ways to grow cells in 
culture: as monolayers stuck to a surface 
or artificial substrate (adherent culture), or 

floating free in culture medium (suspension culture). 
When it comes to suspension cell culture, constant 
agitation ensures that the cells are aerated and nutrients 
are available to help the cells grow uniformly. The 
shaking “prevents the bacteria or other cell types from 
settling at the bottom of  the flask, which would result 
in cell death from the lack of  nutrient and oxygen 
availability,” says Jayne Bates, technical support 
manager at Cole-Parmer (Vernon Hills, IL). She adds 
that shaking also keeps clumps from forming.

To accomplish these vital functions in suspension 
cell culture, one requires a shaker that meets certain 
requirements.

The shaking motion needed when using an Erlenmeyer 
flask is a “nice swirl,” says Sara Livingston, global product 
manager for orbital shakers at Thermo Fisher Scientific 
(Waltham, MA), and there should be no sloshing. This 
circular (aka orbital) motion will increase the surface area 
of  the top of  the liquid to maximize gas exchange between 
the liquid and the air. Single-use bags, however, perform best 
on a two-dimensional rocking platform, says Brian Canna, 
vice president of  marketing and business development at 
Boekel Scientific (Feasterville, PA). Bates notes that cultures 
in microtitre plates require rapid mixing, so more of  a 
vibration mixing action is typically employed.

Variable speeds are needed to accommodate different 
culture vessel sizes, volumes, and numbers and types 
of  cells. All these factors explain why determining 
the optimal speed for a particular application is such 
a common challenge encountered in suspension cell 
culture. “Some cells can be shaken faster than others,” 
says Livingston. For example, Bates explains that 
bacterial cells such as E. coli require vigorous shaking, 
whereas insect cell cultures should be shaken at much 
lower speeds. It is therefore important to use a shaker 
that has adjustable speeds, says Canna.

Shakers must also accommodate vessels of  a variety of  
sizes, “from large culture flasks down to small culture bottles 
and even microtitre plates,” says Bates. She notes that it 
is unlikely that a single type of  shaker would effectively 
agitate cells in both large culture flasks and the very small 
wells of  microtitre plates, so different designs must be 
employed. Tube-holder accessories can also be useful.

The cell environment should be considered when 
selecting a shaker. When culturing bacterial cells, which 
are generally grown at 37°C, the shaker must be inside 
or built into an incubator. Temperature control is an 
important feature, says Bates. Canna adds that when 
working with a CO2 incubator, users must select a shaker 
that is compatible with a CO2-rich environment, i.e., one 
specifically designed for corrosive environments.

As with any type of  cell culture, contamination is 
a constant concern. Livingston recommends shaker 
models that provide HEPA filtration to continuously 
protect against circulating contaminants that could 
jeopardize fragile cultures. She notes that another 
feature to look for is “easy-to-remove platforms and 
clamps, which facilitate cleaning so that unaddressed 
spills can be removed, preventing microbial 
colonization in otherwise-hard-to-access areas.” 

In terms of  convenience, Bates suggests choosing an 
incubator shaker with clear windows, which enables 
the user to easily check whether the mixing is efficient 
and to spot problems. Additionally, an easy-to-access 
platform allows users to remove individual samples for 
periodic testing. 

The shaker may be just one component of  a successful 
suspension cell culture, but it is one that requires 
careful consideration.

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

FEATURES TO CONSIDER FOR SUSPENSION CELL CULTURE

FOR ADDITIONAL RESOURCES ON SHAKERS, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS,  
VISIT WWW.LABMANAGER.COM/SHAKERS
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survey says

TIRED OF HAND WASHING? HERE’S 
WHAT TO KNOW WHEN BUYING A 
GLASSWARE WASHER

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

Types of lab glassware washers used by survey 
respondents:

Medium Capacity Washer 57%
Small Capacity Washer 27%
Large Capacity Washer 9%
High Throughput Washer 4%
Other 10%

Frequency of lab glassware washer use as reported by 
survey respondents:

Several time daily 32%
Several times each week 31%
Once a day 20%
Once a week 11%
Less than once a month 7%
Two to three times a month 3%
Once a month 3%

Whether to employ central washing stations or point-of-use washers located under a lab bench or in a corner is 
something that has to be addressed with regards to laboratory glassware washers. The former provide an economy 
of scale and are popular with lab workers who, almost universally, hate to “wash the dishes.” The downside for 
central washing stations is that glassware tends to disappear over time, due to breakage, and operator error.

TOP 6 QUESTIONS 
You Should Ask When Buying a Glassware Washer

1. How is the product manufactured? Ask about the quality of the materials used and the product life expectation based 
on manufacturing testing. Also find out about the product’s warranty.

2. What differentiates the lab washer from others offered in terms of performance?

3. Does the company offer application support and technical phone support before and after product installation?

4. How sustainable is the product? Ask the company to provide details on energy and water consumption as well as the 
recycle ability of the product.

5. If the product is discontinued, for how many years does the company provide accessories and parts for the washer?

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

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing a Glassware Washer

84%

81%

76%

67%

62%

62%

59%

51%

47%

46%

CONSISTENT WASHING AND DISINFECTION RESULTS

DURABILITY OF PRODUCT

LOW MAINTENANCE - EASY TO USE AND CLEAN

SERVICE AND SUPPORT

RELIABILITY OF VENDOR

WARRANTY

PRICE

REPUTATION OF VENDOR

SAFETY FEATURES

ENERGY EFFICIENT/LOW OPERATING COST

840=

810=

760=

670=

620=

620=

590=

510=

470=

460=

Nearly 31% of respondents are engaged in 
purchasing a new glassware washer. The reasons for 
these purchases are as follows:

 Replacement of an aging system 70%
 Addition to existing systems, increase capacity 20%
 Setting up a new lab 7%
 First time purchase 3%

http://www.labmanager.com
http://www.labmanager.com/washers
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TOP 5 QUESTIONS 
You Should Ask When Buying a Glove Box

1. What applications are you using the glove box for? This will determine exactly what you will need in a glove box, 
such as an oxygen-free atmosphere, etc.

2. Are the incubation and processing separated in order to prevent contamination? This is important if you will be using 
the glove box for cell culture.

3. How much will the glove box cost to acquire and maintain? Are warranties offered? Custom glove boxes are the most 
expensive, so if a standard model can fit your needs that is probably the better way to go. Making small customiza-
tions to an off-the-shelf model is also another less costly option than a fully-custom unit.

4. What are your future needs? This will help determine if the smallest unit is really the best option or if a larger option 
which can accommodate future expansion would make more sense.

5. What sort of safety features does the glove box have? These are especially important if you are working with very 
hazardous materials.

‘ ‘‘ ‘
survey says

SO YOU WANT TO BUY A GLOVE BOX? 
HERE’S WHAT YOU SHOULD KNOW

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

Primary use of glove boxes as reported by survey 
respondents:
Research 43%
Quality Control 18%
Clinical 17%
Production 10%
Other 12%

Glove box applications as reported by survey respondents:
Manipulating dangerous, toxic, or moisture-sensitive 
subjects

30%

Cell culture 23%
Air or moisture sensitive analyses 6%
Anaerobic bacterial growth 5%
Compounding pharmacy, vaccines 5%
Virus production 4%
Storage and processing of chemicals, metals, calcium, etc... 2%
Maintaining cleanliness for microchips or fabricated parts, 
sensor calibration

2%

Controlled-atmosphere welding 1%
Other 23%

Glove boxes are completely closed compartments ranging in size from a few cubic feet to several 
hundred cubic feet and differ from other safety enclosures in two significant respects: users can 
introduce articles into glove boxes and manipulate them inside through ports fitted with gloves, 
and glove boxes typically use a specialized atmosphere.

SAFETY

PRICE

EASE OF USE

PRODUCT PERFORMANCE FOR INTENDED APPLICATION

AVAILABILITY OF ACCESSORIES/OPTIONS

LOW MAINTENANCE/OPERATING COSTS

EASE OF INSTALLATION

ERGONOMIC DESIGN

SERVICE AND SUPPORT

SMALL FOOTPRINT

TOP 10 FEATURES/FACTORS 
Respondents Look for When Purchasing a Glove Box

75%

67%

49%

35%

31%

27%

27%

18%

9%

4%

750=

670=

490=

350=

310=

270=

270=

180=

90=

40=

Nearly 36% of respondents are engaged in 
purchasing a new glove box. The reasons for these 
purchases are as follows:
 Replacement of an aging system 28%
 Addition to existing systems 26%
 Upgrading existing equipment 20%
 Setting up a new lab 14%
 First time purchase 12%

http://www.labmanager.com/glove-boxes
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TECHNOLOGYNEWS
ANALYTICAL BASIC LAB

Mail Processing Containment Hood
Purair® SafeSEARCH
• This ductless fume hood’s Multiplex™ filter combines a  

broad spectrum, general purpose carbon filter with a HEPA/
ULPA filter to capture drugs, chemical vapors, and other 
particulates with greater than 99.999% efficiency

• Provides ideal protection against exposure to fentanyl and other 
particulates and fumes that compromise personnel safety

• Easily installed in existing or new facilities without HVAC changes

Air Science www.airscience.com

Fraction Collector
NGC
• When used with the NGC Chromatography 

System, the NGC Fraction Collector provides 
the flexibility and collection capacity needed 
for any application, from discovery to scale up

• Allows researchers to choose how to collect 
and when to access their fractions

• Can be triggered to collect based on slope, 
percent of buffer from pump B, pH, and detector signals

Bio-Rad www.bio-rad.com

Raman Microspectrometer
Apollo II™
• Features high sensitivity, high spectral  

resolution, a broad spectral range, and  
rapid sampling times—all on the same 
Raman microspectrometer

• Enables scientists and engineers to measure 
the Raman spectra from microscopic  
samples or microscope sampling areas of large samples, such as semiconductors

• Designed for routine research, the Apollo II™ is reliable, robust, and powerful

CRAIC www.microspectra.com  

Energy Meter Accessory  
for Spectrometer
• The LP980 transient absorption spectrometer  

from Edinburgh Instruments now offers calibrated, 
software-controlled energy meters to monitor  
experimental conditions in real time

• Fitted inside the sample chamber of the instrument  
and provides the energy of each individual excitation 
pulse, as well as the energy after the sample

• Makes absorbance measurements and photobleaching tests easy

Edinburgh Instruments www.edinst.com

Online Calculation Tool for GC
GC Gas Calculator
• Consists of 6 simple questions regarding a user’s 

GC instrument, such as the number and type of 
GCs, detectors, columns, and injectors

• These questions can be quickly and easily 
answered to determine the best gas supply  
solution for the GC instrument indicated

• Free to use and generates a simple report which 
Peak Scientific will provide to anyone who uses the calculator

Peak Scientific www.peakscientific.com/gasflow

Bottletop Dispensers
Varispenser 2 and Varispenser 2x
• Thanks to the proven positive displacement principle, loss of 

residue is almost completely avoided
• All components that might come into contact with aggressive 

liquids feature high chemical resistance
• Can be used with almost all liquids commonly used in labs
• Accessories such as an easily assembled drying tube, a filter, or a 

flexible discharge tube enable a broad range of dispensing options

Eppendorf www.eppendorf.com

Ventilated Laboratory Cabinet
GP540
• Optimized for applications such as weighing, handling, 

and examination of samples but can also be simply 
reconfigured to change the function of the enclosure

• A low noise, 2-speed fan efficiently draws air in 
through an H14 HEPA filter before returning  
it to the laboratory environment

• Cabinet’s frame is constructed from sturdy 20mm anodized aluminum  
and is glazed with clear acrylic for excellent visibility and easy cleaning

Asynt www.asynt.com

Kits for Starting a New Lab
Lab Starter & Lab Essentials
• Three new kits are suited for new lab startup 

and replenishment needs
• The Lab Starter Kits are available in English  

and metric-based mounting versions and feature 
essential products that are useful for any lab, 
from optics to detectors to cleaning and tools

• The Lab Essentials Kit includes many components that are typically consumed in an 
optical lab or can be misplaced over time

Edmund Optics www.edmundoptics.com

http://www.labmanager.com
http://www.eppendorf.com
http://www.bio-rad.com
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http://www.microspectra.com
http://www.asynt.com
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technology news

Acid Storage Cabinets
• Specifically designed for the storage of corrosive  

chemicals and is available in 12”, 18”, 24”, 30”,  
36”, 42”, and 48” widths

• The molded one-piece fiberglass liner inserts directly in the 
cabinet and is sealed on all edges for ease of cleaning

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

HEMCO www.HEMCOcorp.com/labfurn.html

Confocal Laser Scanning Microscopes
FLUOVIEW® FV3000
• Includes two new upright models designed for in 

vitro and in vivo experiments
• The FV3000 microscope’s resonant scanner captures 

video-rate confocal images without compromising the 
field of view at up to 438 frames per second

• TruSpectral detection technology further improves 
imaging by combining high sensitivity and high 
accuracy for multichannel spectral imaging

Olympus www.olympus-lifescience.com

Scanning Electron Microscope
EVO
• Feature a variety of improvements regarding usability, image  

quality, and seamless integration into multimodal workflows
• Can be tailored precisely to requirements in life sciences,  

material sciences, or routine industrial quality assurance
• Delivers best-in-class, high quality data—even with difficult requirements
• Offers an intuitive, user-friendly interface that appeals to both 

 trained microscopists and new users

ZEISS www.zeiss.com

Pen-Sized Electronic Pipette
Pipetty™
• The smallest and lightest electric pipettor in the world
• Ultralight design ensures user comfort and precision
• In addition to normal single dispensing and mixing, 

multiple continuous dispensing is available
• Can be operated either using conventional or open type controls
• Available in three volume ranges—2-20 µL, 25-250 µL, and 100-1,000 µL

Hoefer www.hoeferinc.com

SAFE FENTANYL HANDLING FOR 
LAW ENFORCEMENT 
NEW HOOD MAXIMIZES 
USER ACCESSIBILITY AND 
INCORPORATES REDUNDANT 
FILTRATION FOR ADDED SAFETY 
AND EASY MAINTENANCE
Mystaire® Inc. recently announced the release of its 
Latitude™ fentanyl filtered hood, which provides law enforcement professionals 
with another safety tool when handling fentanyl and its analogues. The hood 
maximizes user accessibility and incorporates redundant filtration for added 
safety and easy maintenance.
The Latitude fentanyl filtered hood was designed with rear wall pre-filter and HEPA 
filtration, a design that pulls potentially harmful particulate away from the operator’s 
breathing zone in an even horizontal airflow path, increasing particulate capture.  
Designed and tested to ASHRAE 110 Standards, Mystaire’s new hood effectively 
captures and removes harmful powders, particulate, and gases from the 
operator’s breathing zone. A unique back-wall filter design ensures there is 
constant and even negative pressure at the face of the unit, ensuring balance 
stability and weighing accuracy when handling these potent compounds.
Another key feature of the Latitude is its Saf-T-Zone filtration system that 
isolates the pre-filter and main HEPA filter during filter change-out. The 
fentanyl filtered hood continues to operate and provide containment during 
main pre-filter and HEPA filter replacement. The EverSafe™ microprocessor 
controller is also standard on every Latitude hood.  EverSafe constantly monitors 
the complete filtration system and alerts the end user, with audible and visual 
alarms, if airflow or filter problems occur during operation. This microprocessor 
controller constantly monitors user safety with advanced electronic sensors, thus 
removing the guesswork if the hood is protecting the user.
For more information, visit www.mystaire.com

PRODUCT SPOTLIGHT

pH Meter
PCE-228P
• Designed for use in cosmetics like skin creams and 

lotions, shampoos, and conditioners
• Measures pH values between 0.00 and 14.00 pH
• Includes a pH electrode and a temperature sensor 

capable of measuring temperatures between 0.0 and 
65.0°C (32 and 149°F), a SD memory card and card 
reader, six 1.5 V AA batteries, and a user manual

PCE Instruments www.pce-instruments.com/us

CHEMICALS, KITS, & REAGENTS

High Sensitivity Fragment Analysis Kits
• Designed for Advanced Analytical Technology Inc.’s  

Fragment Analyzer Automated Capillary 
Electrophoresis System

• Can measure the size and concentration 
of the three common cfDNA fragments 
(the ~165 bp mono-nucleosome, the 
~350 bp di-nucleosome, and the ~565 bp 
tri-nucleosome) using only 2mL of sample

• Use internal standards, which enables accurate DNA quantification within 25%

Advanced Analytical Technology www.aati-us.com

http://www.hemcocorp.com/labfurn.html
http://www.olympus-lifescience.com
http://www.hoeferinc.com
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Procalcitonin (PCT) Assay
Stanbio Chemistry LiquiColor®

• Now FDA cleared and validated for use on Beckman 
AU 480, 680, and 5800 clinical chemistry analyzers

• A user defined application (UDA) for running this 
10-minute test for bacterial infection and sepsis on 
these Beckman AU analyzers is now available

• Designed to be used on an open channel of most 
main-brand clinical chemistry analyzers

EKF Diagnostics www.ekfdiagnostics.com

Gene Knockout Kit (GKO)
CRISPRevolution™
• Provides the first guaranteed  

CRISPR gene editing solution
• GKO guarantee puts high-quality  

gene editing results within reach  
of all CRISPR researchers

• In tests, gave researchers greater than 
80 percent knock-out rates for seven targets

• Includes four top-scoring guides from Synthego’s powerful CRISPR Design Tool, provided 
as high efficiency chemically modified synthetic sgRNAs, SpCas9 protein, and control 
reagents to optimize transfection protocols

Synthego synthego.com/knockout

Kit for Toxicokinetic Studies
Gyrolab® Generic TK Kit
• This new reagent kit is designed for early-stage 

biotherapeutic toxicokinetic (TK) studies
• Adds to a growing menu of ready-to-use kits, and  

allows researchers to more efficiently quantify 
human therapeutic antibodies (IgG) in automated, 
nanoliter-scale Gyrolab xP and Gyrolab xPlore™ systems

• Complements the Gyrolab Generic Pharmacokinetic 
(PK) Kit, but addresses a higher concentration range

Gyros Protein Technologies www.gyrosproteintechnologies.com

Multiplex cfDNA Reference Standard
• First-to-market cfDNA Reference Standard specific for EGFR gene  

mutations adds to Horizon’s existing portfolio of cfDNA controls
• Allows laboratories to optimize, validate, and routinely monitor  

performance of PCR-based tests, NGS, and other novel assays
• Covers EGFR mutations implicated in the responsiveness to EGFR tyrosine 

kinase inhibitors and to anti-EGFR monoclonal antibodies from cfDNA

Horizon Discovery www.horizondiscovery.com

Next Generation CRISPR-Cas9 Protein
Invitrogen TrueCut Cas9 Protein v2
• Designed to deliver maximum editing efficiency in a broad range 

of cells, including standard, immune, primary, and stem cells
• Provides a robust, reliable, and efficient way of knocking out a 

gene’s expression, introducing changes or making precise edits
• Offers consistently high editing efficiency
• Manufactured in accordance with GMPs in an ISO 13485-certified facility

Thermo Fisher Scientific thermofisher.com/crisprprotein

Autofluorescence Quenching Kit
TrueVIEW™
• Offers the first effective technique for removing 

unwanted fluorescence in formalin-fixed paraffin 
embedded (FFPE) tissue samples, blood cells, and 
structural elements such as collagen and elastin

• Specifically targets background autofluorescence, 
and retains the intended specific fluorescent staining

• Effective across the spectral range from blue to far red  
and is compatible with commonly used fluorophores

Vector Laboratories https://vectorlabs.com

INFORMATICS

Bioreactor Control System
Lab Owl™
• Geared to the needs of laboratories using cell 

culture and fermentation applications
• Features an easy-to-use interface that has already 

been leveraged with success in real-world applications 
ranging from benchtop bioreactors in development 
labs, through pilot plants and manufacturing

• Provides a better way for scientists to control their 
experiments and collect and analyze their data

Automated Control Concepts www.LabOwl.com

Software for Automated Incubator
BioSpa Software
• Controls all aspects of the BioSpa 8 Automated 

Incubator which links BioTek readers or images 
together with washers and dispensers for full 
workflow automation of up to 8 microplates

• This new release of BioSpa software is 
designed to provide maximum functionality 
for multiple users on the system, especially for 
imaging- or detection-only workflows

• Now offers two modes, each optimized for particular workflows

BioTek www.biotek.com

http://www.labmanager.com
http://www.biotek.com
http://www.ekfdiagnostics.com
http://www.thermofisher.com/crisprprotein
https://www.vectorlabs.com
http://www.gyrosproteintechnologies.com
http://www.horizondiscovery.com
http://www.labowl.com
http://www.synthego.com/knockout
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Population-Based Simulator
Simcyp® Simulator v17
• Enhancements include new oncol-

ogy and preterm-birth populations, 
enhanced skin and gut transporter 
models, and additional regulatory 
qualification summaries

• These improvements aim to further 
improve drug development decision-making and expedite regulatory submissions

• Links in vitro data to in vivo absorption, distribution, metabolism, and excretion (ADME) 
data and pharmacokinetic/pharmacodynamic (PK/PD) outcomes

• Allows potential clinical issues to be explored prior to human studies

Certara www.certara.com

Cloud-Based Data Management 
Platform
E-WorkBook Connect
• Now includes a synthetic chemistry offering
• Part of the E-WorkBook Cloud, an  

award-winning R&D cloud platform that 
supports internal, external, and hybrid data 
management and research needs

• Allows organic chemists to share data 
externally, and collaborate with partners using a secure work space

• Provides chemists with a unique ability to transfer all experimental  
data to an on-premise or hosted E-WorkBook environment

IDBS www.idbs.com

Artificial Intelligence for ELN
Manuscript Writer
• Allows researchers to generate a draft of a 

scientific manuscript using data stored by the 
user on its platform and relevant references

• Has the ability to significantly simplify the process of preparing scientific manuscripts  
by using the technological advances in machine learning and artificial intelligence

• Aims to significantly reduce the time taken to prepare initial content

sciNote https://scinote.net/manuscript-writer

Informatics Suite
Version 5.2
• New release is designed to enhance  

the end user experience and make 
scientists more productive

• Key upgrades include a completely 
redesigned Dotmatics Chemselector application for searching large databases  
and major new capabilities in Dotmatics Reaction Workflows and Dotmatics Register

• Contains out-of-the-box integrations between Dotmatics and third party software

Dotmatics dotmatics.com

Hemoglobin Analyzer App
POC Connect
• A data management smartphone application for EKF’s 

point-of-care DiaSpect Tm hemoglobin analyzer
• Lightweight and palm-sized, the DiaSpect Tm analyzer 

delivers laboratory quality hemoglobin results within 2 
seconds at the point-of-care (POC)

• New app makes the analyzer ideal for mobile health checks  
and anemia screening in a range of locations, environments, and climatic conditions

EKF Diagnostics www.ekfdiagnostics.com

Plate Management Automation & 
Data Analysis Solution
• Integrates Titian Mosaic SampleBank with Genedata Screener® to give screening 

scientists a best-in-class, streamlined process from plate ordering to data analysis
• Allows scientists to decrease overall system implementation costs
• Creates workflow efficiencies by eliminating time-consuming process steps
• Helps reduce errors by removal of manual file handling
• Advances best practices as best-in-class solutions

Genedata www.genedata.com
Titian Software www.titian.co.uk

Active Focus Stabilization for  
Microscopy Software
Suite FIVE
• Suite FIVE software now includes the new ability to compensate for 

thermal and mechanical variations during long-term measurements
• Active focus stabilization ensures that the ideal focus between 

the microscope objective and sample is maintained and signal 
collection is unaffected while temperature or humidity changes

• Ideal focus is accomplished by an automatic routine that uses 
a reference point to optimize the Raman signal

WITec www.witec.de

LAB AUTOMATION

HPLC Autosampler
HT1500L
• Offers a strong balance of quality and affordability  

and is perfectly compatible with any HPLC system
• Features excellent analytical performance, good sample  

capacity and uncompromised reliability, robustness, and durability
• Provides a low-cost, no frills option for HPLC users to add automation  

to their labs, while still maintaining high quality
• Holds multiple racks—each of them removable

HTA www.hta-it.com

http://www.certara.com
https://scinote.net/manuscript-writer
http://www.dotmatics.com
http://www.genedata.com
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Nucleic Acid Preparation System
Maxwell®
• This modular automated system offers 

labs newfound flexibility compared to 
large all-in-one instruments

• Works with existing Promega Maxwell® 
RSC instruments with a software upgrade 
and introduces two new components: 
The Maxprep™ Liquid Handler and the Maxwell® RSC 48 Instrument

• The Maxwell® RSC 48 and Maxprep™ Liquid Handler are supplied with preprogrammed 
methods that allow for the system to be utilized by anyone in the lab

Promega www.promega.com

2D Barcode Scanner
DataPaq™ Mirage
• Features a low-profile design enabling it to be easily  

integrated with robotic liquid handling systems, as well  
as other laboratory automation solutions

• Offers a cost-effective solution for researchers wanting to  
upgrade their existing flatbed scanner to a faster camera-based system

• Powerful camera system ensures that a variety of 2D-barcoded  
tubes can be quickly and reliably scanned

Ziath www.ziath.com

Anti di-Ubiquitin K6 and K33 Affimers
• Are a unique range of binders, with no  

antibody or aptamer equivalents
• Produced entirely in vitro and are therefore  

not restricted by the host immune system
• This technology is ideally suited when dealing  

with difficult targets such as K6 and K33, the exact 
function of which is largely unknown due to the limited tools available

Avacta goo.gl/PvMGwH

Human Liver Microsomes Products
Silensomes™
• Provide researchers a fully characterized  

pre-made solution for CYP phenotyping,  
resulting in more consistent and reliable results

• Include seven cryopreserved human 
liver microsomes (HLM) pools that are 
each pre-treated with a mechanistic-
based inhibitor targeting a single CYP enzyme

• All seven HLM are packaged as Silensomes™ CYP Phenotyping Kits to include a 
production-matched control microsome that was treated the same way without the inhibitor

Lonza www.lonza.com/silensomes

Neuronal Culture System
Gibco™ B-27™ Plus
• A next-generation media system that provides the highest rate of  

in vitro survival of primary rodent and human stem cell-derived neurons
• Features improvements that enable accelerated neurite outgrowth,  

improved electrophysiological activity, and maturation of neurons
• Proven to seamlessly replace other neuronal cell culture systems,  

such as classic regular versions of B-27 Supplement and Neurobasal  
Medium, with no changes to current workflows

Thermo Fisher Scientific www.thermofisher.com

LIFE SCIENCE

Recombinant Laminin-511  
E8 Fragments
iMatrix
• This innovative cell culture matrix is compatible with 

a wide variety of cell types, and is exceptionally  
well suited for pluripotent stem cells

• Permit ES/iPS cells to be maintained in  
xeno-free, feeder-free culture conditions,  
enabling easy application in medical trials

• Demonstrate highly efficient bulk cell proliferation
• Enable researchers to culture single ES/iPS cells almost immediately

AMSBIO www.amsbio.com

Biodecontamination Unit
VHP® X10
• Designed for mobile decontamination of clean, dry, 

sealed Class II Type A2 biological safety cabinets and 
other small enclosures

• Can process multiple cabinets per day
• Users can expect to achieve a minimum of a 6-log 

minimum bioburden reduction throughout BSCs in as little as 2–7 hours
• Easy to use with three factory-programmed cycles

STERIS www.steris.com

Rotary Cell Culture System
RCCS-1 3D Cell Culture Bioreactor
• Offers low shear culture environment, 

gentle culture conditions
• Delivers high mass transport of nutrients
• Provides dynamic culture
• Features scalability with many volumes 

available (1mL to 1L)
• Includes the option to form 3D spheroids 

with or without matrix/microcarriers
• Optimizes co-culture and culture of multiple cell types at once
• Can be used for explant culture

Synthecon www.synthecon.com

http://www.labmanager.com
http://www.promega.com
http://www.lonza.com/silensomes
http://www.ziath.com
http://www.steris.com
http://www.amsbio.com
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Laboratory Labels
B-403 & B-7425 & mini GHS
• Newly released materials include dissolvable paper (B-403)  

identification labels, sterilization indicating polypropylene  
(B-7425-AC) labels, and mini GHS labels

• Make important processes throughout a lab environment  
easier and help ensure that they are completed properly

• Help save time, visually indicate that a job has  
been completed, and help laboratory workers know  
the dangers of the chemicals they are using

Brady Corporation BradyID.com

SUPPLIES & CONSUMABLES

High-Throughput Assay Service
MutaMap™
• For understanding the impact of point mutations on protein  

therapeutic activity, including monoclonal antibodies
• Provides a high-throughput service, with high-quality 

output data, to help decide which individual point 
mutations to pursue and enable better protein engi-
neering decisions to be made, prior to committing a 
drug candidate to a clinical program

• Can deliver a high-throughput mutagenesis project 
for exploring 500-2000 mutations in approximately 8-12 weeks

ProImmune www.proimmune.com

96-Well Equilibrium Dialysis Plate
QuikPrep
• Ideal for high throughput ligand binding experiments
• Patented design consists of two chambers  

separated by individual membranes, eliminating  
the possibility of cross contamination

• Available of 5kDa or 10kDa MWCO’s, the high  
quality regenerated cellulose membrane allows for excellent sample recovery

• Designed for small volume samples, each chamber can hold 50 - 250 µl of sample or buffer

Harvard Apparatus www.harvardapparatus.com

Ebola Virus Monoclonal Antibodies
• ViroStat has introduced new sets of monoclonal antibodies to two of 

the significant antigens of this virus; Nucleoprotein (NP) and VP40
• Function in ELISA and Western blot with both the Zaire and Sudan 

antigen sequences
• Offer powerful tools for the development of rapid immunoassays  

to aid in the detection of this virus

ViroStat www.virostat-inc.com

4.00ml Tube with External Thread
• 2D coded
• Designed to have a massive working volume of  

3.40ml, while minimizing the height of the tube
• Ideal for centrifuging samples, due to its optimal  

sealing performance and external thread which  
eliminates the possibility of the sample coming into 
contact with the screw thread, greatly reducing the chance  
of cross-contamination while improving sample integrity

Micronic www.micronic.com

SERVICES

Chemistry Tools Innovation Service
Asyntise
• A consultation, design, and manufacture service 

whereby Asynt collaborates with scientists to create 
practical tools to help fulfil their research needs

• Products may be in the form of one-off custom 
developments or, in some instances, may evolve into 
a commercial product suitable for a wider audience

• Allows scientists to create fully customized,  
made-to-order solutions

Asynt www.asyntise.com

Media Formulation Service
• InVitria has developed and commercialized eight recombinant proteins and cell culture 

media supplements made in a completely animal-free system
• Leveraging this animal-free expression system as 

well as expertise in incorporating these recombinant 
proteins, InVitria now offers access to these tools to 
generate custom animal-component-free cell culture 
media formulations for end users

• InVitria works directly with clients to optimize 
animal free formulations

InVitria www.invitria.com

Universal Pipette Filter Plugs
• Designed to provide a final barrier to protect the internal components of 

pipettes from contamination due to accidental splashes during pipetting, 
foaming samples, or aerosolized vapors

• Can fit into any brand of pipette with cone opening of 3 - 4.5 mm
• Made of an autoclavable foam with a high adsorption rate and that has 

no effect on pipette accuracy

iNLABTEC www.inlabtec.com

http://www.virostat-inc.com
http://www.bradyid.com
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“Green Labs” is the primary term used for programs that help laboratories reduce their 
environmental footprints without compromising research quality or safety. This approach 
focuses on minimizing the use of  energy, water, and materials while improving efficiency. 
The April cover story will examine the latest initiatives in this important area, which include 
performance assessment, improved recycling, replacing inefficient equipment, and more.

Improving “Green”  
Laboratory Practices

1 2 3

1 Ductless Fume Hood Safety
Due to the lack of  ductwork and infrastruc-
ture requirements, ductless fume hoods 
offer convenience and cost-savings while 
maintaining worker safety. If  you found this 
month’s lab safety article on ducted versus 
ductless fume hoods useful, this online-
exclusive focused on ductless hoods shares 
further tips and considerations to ensure 
safe operation of  your ductless fume hood.

Read more at LabManager.com/ductless-safety

2 Trending on Social Media: 
Navigating and Controlling the 
Hazards of Formaldehyde
As of  Feb. 13, Lab Manager’s top Jan/Feb is-
sue article posted to social media was our 
health and safety article on working with 
formaldehyde. This article shared the haz-
ards of  this commonly-used lab chemical 
and the basics of  how to prevent exposures 
to it in laboratories or facilities.

Read more at LabManager.com/formaldehyde-safety

3 Most Popular Webinar
Last month’s top webinar on LabManager.
com with 420 registrants was “Top Ten GC 
Operation Tools Driving Lab Productivity” 
presented by Agilent Technologies. This 
webinar shared some of  the tools that can 
make gas chromatography systems more ef-
ficient, including software and autosamplers. 
Though it ran on Feb. 13, you can still catch 
it on demand by registering at the link below.

Read more at LabManager.com/GC-tools

We look back at our web content since the Jan/Feb issue and look forward to what’s in store for the upcoming April issue.

http://www.labmanager.com
http://www.labmanager.com/GC-Tools
http://www.labmanager.com/formaldehyde-safety
http://www.labmanager.com/ductless-safety
http://www.labmanager.com/GC-Tools
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Deals!

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

Agilent G1888 Network Waters Acquity UHPLC
System with ComputerHeadspace Sampler 

VELP UDK SERIES 

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

Complete range of Kjeldahl Distillation Unit 
State-of-the-art technology, premium materials, intuitive  
UI for accurate and precise Nitrogen/Protein determination. 
• A choice of five units with different levels of automation
• Integrated colorimetric titration (UDK 159/UDK 169), 

external titrator connection (UDK 149)
• Connection to auto-sampler, for high sample  

throughput (UDK 169) 

Discover more 

The new AutoSeries Plus automatic hydraulic 
laboratory presses feature a large 7” color 
operator interface, enhanced platen temperature 
control and auto-tuning, ramp heating capability, 
real-time trending of force and temperature 
and seven day timer for auto heat-up.  Other 
features include storage of up to 250 recipes, 
recipe preview and optional data logging for cycle 
parameters.  Offering 15 to 48 tons of clamping 
force and 6” x 6” to 19” x 19” platens. 

Contact: 
Carver, Inc.
www.carverpress.com/news/55-carver-exhibiting-pittcon-2017 

NEW AUTOSERIES PLUS PRESS FROM CARVER

The Importance of selecting 
the best pipette tip
LabManager.com/pipette-tips-video

The Advertisers Index is provided as a reader service. Although every attempt has been made to make 
this index as complete as possible, the accuracy of all listings cannot be guaranteed.
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The BMG LABTECH All Stars

We have four BMG LABTECH plate readers and they are all used heavily. 

They are smart, reliable and help my company to achieve its 

strategic goals. More than this, the support team and servicing engineers 

are brilliant! Thank you BMG!
Hayley M Saunders, MRC Technology, London

Innovative, high-performance microplate readers for all assay needs

Made in GermanyMade in Germany

www.bmglabtech.com

© 2018 All rights reserved. All logos and trademarks are the property of BMG LABTECH. 

Visit us at AACR in Chicago at booth #3313 from April 15 -18th! 

http://www.bmglabtech.com

