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“be aware, take care”

Lauren Everett
Managing Editor

There’s one priority that every lab has in common—the need 
for an effective safety program. Although rules, regulations, and 
training may vary, safety should be integrated into every step of  
lab work. As the lab manager, you should lead by example and do 
visual inspections regularly. Is your staff  wearing the appropriate 
personal protective equipment? Are there drinks or food at work-
stations? Are all hazard signs in the proper place and visible? 

For this safety-themed issue, we begin with our cover story on 
how to handle and dispose of  biohazardous materials. Biohazards 
are categorized into four levels, with established precautions and 
protocols for each level. Exposure to level 4 agents can be lethal, 
so as author Vince McLeod notes, exposure prevention from the 
start is the primary goal. Turn to page 10 to learn the steps of  
developing an exposure control plan.

A staple in each issue, our Labs Less Ordinary series highlights 
unique or innovative lab facilities. At San José State University’s Fire 
Weather Research Laboratory, safety training may look a bit differ-
ent than what most scientists are used to. The research team is the 
only Red Card-certified meteorological research group in the US, 
meaning they can study active wildfire events as they unfold from 
the fire front. This type of  access gives the team insight into the 
science of  how wildfires spread, and how fires generate their own 
weather. Read more about the work beginning on page 14.

When thinking about lab safety, cyber security may not be the first 
thing that comes to mind. But as Long Cheng, assistant professor, 

School of  Computing at Clemson University, explains: “More 
devices and digitalization mean more opportunities for malicious-
ly-minded individuals.” Cyberattacks against commercial and 
industrial enterprises continue to make headlines regularly, and 
are now becoming an increasing threat among labs and research 
facilities. Without proper infrastructure and strategic defenses, 
proprietary innovations or years worth of  data can be left vulner-
able. “Lab managers must make sure they remain security-minded 
in everything they do,” says Tess McCarthy, senior manager, 
cybersecurity resilience and culture at Thermo Fisher Scientific. 
Turn to our Business Management article on page 18 to see how 
you can better protect your lab’s most sensitive assets.

These article topics offer a glimpse into the talking points that will 
be discussed among our expert speakers and attendees at the Lab 
Manager Safety Summit, taking place Oct. 29-30, 2019 in Phila-
delphia, PA. The event will kick off  with an interactive “Train the 
Trainer” workshop, followed by a series of  presentations on a va-
riety of  safety topics, including disaster planning, staff  health and 
wellness, and chemical hygiene plans, among others. If  you are 
responsible for maintaining a safe work environment, we encour-
age you and your peers to sign up. Hope to see you there!

Best,

https://www.labmanager.com
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T he explosion of  biotech companies and research 
into fighting cancer and other diseases, combined 
with the ever-present threat of  biological weap-

ons of  mass destruction have propelled concern and 
discussion of  biohazards into prominence. Given the 
complexities and potential for harm, it is paramount that 
we promote understanding and sensible approaches to 
managing biohazards.

Definition, levels, and examples
A biological hazard, biohazard for short, is a biological 

material that poses potential harm to the health of  other 
living organisms. Most importantly, we are concerned with 
those that pose threat to humans. However, biohazards 
may also potentially harm animals, aquatic life, and plants.

Biohazard material could be bacterial, viral, or toxic. 
The United States Centers for Disease Control and 
Prevention (CDC) ranks biohazards into four levels, with 
Level 1 being minimum risk and Level 4 being extreme 
risk. Here are brief  definitions of  the levels with ex-
amples of  biohazards ranked for each:1

• Biohazard Level 1: Well-characterized bacteria and 
viruses not known to consistently cause disease in 
healthy adult humans, and of  minimal potential 
hazard to laboratory personnel and the environment. 
Examples include Escherichia coli, varicella (chicken 
pox), and feline leukemia virus.

• Biohazard Level 2: Similar to Level 1 agents, but known 
to cause mild disease in humans or are difficult to con-
tract. Examples include measles, mumps, salmonella, 
influenza A strains.

• Biohazard Level 3: Indigenous or exotic bacteria and virus-
es that can cause serious or fatal disease in humans, but 
for which vaccines or other treatments exist. Examples 
include anthrax, tuberculosis, yellow fever, and malaria.

• Biohazard Level 4: Biological agents that are likely to 
cause serious or fatal human disease for which vac-
cines, preventive, or therapeutic interventions are not 
available.  Examples include Ebola virus, Marburg vi-
rus, Lassa fever virus, and other hemorrhagic diseases.

Regulatory compliance
The list of  select biological agents includes ap-

proximately 40 viruses, bacteria, rickettsia, fungi, and 
toxins. In the United States, any work with or transfer 
of  these agents is controlled due to their capacity to 
cause considerable harm to human health. The Federal 
Select Agent Program developed by the Department 
of  Health and Human Services (HHS) along with the 
CDC regulates all work with and transfer of  select 
agent material, be it for agriculture, animals or animal 
products, or public health.

The public health regulations contain five main  
components2:

biohazard management

by Vince McLeod
LEVEL 1, 2, 3, OR 4? KNOW THE RISKS AND PROCEDURES
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• The list of  biological “select agents”
• Procedures for registration of  facilities that 

transfer or use these agents. Any organization 
that transfers or obtains these agents must 
register with HHS and provide sufficient 
information that the facility meets all the 
biosafety level requirements for working with 
the particular agent or agents

• Process for documenting successful transfer 
of  agents requiring both shipping and receiv-
ing parties to complete written record forms

• Audit, quality control, and accountability 
verification procedures

• Procedures for appropriate disposal of  
select agents

Other parts of  the regulations address exemp-
tions, designation of  a facility responsible official, 
restricted access and security, training, and notifi-
cation of  any theft, loss, or release of  material.

Exposure prevention—the primary goal
Efficient and proper management of  biohaz-

ards begins with preventing exposures. If  we are 
handling or working with biological agents with 
known human etiology, and especially any agents 
in biohazard class 2, 3, or 4, we should have the 
necessary infrastructure in place and a compre-
hensive written exposure control plan in effect.

The exposure control plan (ECP) is written 
to address the unique conditions of  the cur-
rent operations, research, facility design, and 
personnel actions necessary to carry out the 
facility’s mission. One exceptional reference 
for developing your ECP is the CDC’s Biosafety 
in Microbiological and Biomedical Laboratories3 
(BMBL), which contains ample information 

“The list of select biological 
agents includes approximately 
40 viruses, bacteria, rickettsia, 
fungi, and toxins.”

biohazard management

https://www.labconco.com
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biohazard management

on biological risk assessment. A good companion to the 
BMBL is OSHA’s model ECP contained in Appendix D 
of  29 CFR 1910.1030.4 A good ECP should address the 
following key elements:
• Administration, responsibilities, and accountability: Provides 

a clear organization of  personnel and assigns responsi-
bilities for implementation and support, and identifies  
positions and/or departments responsible for review-
ing and updating the ECP, maintaining and providing 
necessary personal protective equipment, engineering 
controls, and other infrastructure and equipment

• Determination of employee exposure: Identifies all em-
ployees that have potential occupational exposure and 
conducts job hazard analyses and exposure assessments

• Exposure control methods: Details specific procedures for 
safe work including engineering controls, PPE, univer-
sal precautions, signage, access, and security

• Health and medical monitoring: Protects against laborato-
ry-acquired illness by documenting and certifying the 
necessary immunizations and vaccinations are attained

• Emergency procedures: Describes procedures for report-
ing and investigating any accident, exposure incident, 
spill, or release that injures laboratory staff  or con-
taminates the environment

• Employee training: Ensures that everyone working in the 
containment facility has been trained on and under-
stands the ECP. Informs employees about each infec-
tious agent present, the associated risks, and the signs 
and symptoms of  infection or disease

• Reporting and recordkeeping: Ensures procedures for 
identifying, reporting, and correcting exposures, 
incidents, near misses, or violations of  protocol are 
recorded, investigated, and corrected

Biohazardous wastes
A final major element of  managing biohazards is the 

task of  handling the wastes properly.  Questions abound 
due to biohazardous waste versus medical waste and the 

inevitable mixing of  the two. You need to know in which 
category to place the waste and the proper protocols for 
treatment and disposal.

If  a waste meets any of  the criteria below, it is usually 
considered a biohazardous waste:
1. Laboratory waste, including but not limited to:

• Human or animal specimen cultures from medical 
or pathology labs

• Research laboratory cultures and stocks of   
infectious agents

• Waste from the production of  bacteria, viruses, 
spores

• Discarded live and attenuated vaccines used in 
healthcare or research

• Discarded animal vaccines
• Culture dishes and devices used to transfer,  

inoculate, or mix cultures
2. Human surgery or autopsy specimens or tissues sus-

pected of  being contaminated with infectious agents
3. Animal parts, tissues, fluids, or carcasses suspected of  

being contaminated with infectious agents
4. Waste that contains fluid blood, blood products
5. Containers or equipment containing blood
6. Blood from animals known to be infected with diseases 

highly communicable to humans

Biohazardous waste disposal
If  you are disposing of  any CDC-listed select agent 

waste, be sure to follow all regulations of  the Federal 
Select Agent Program. In addition, be sure to check with 
all local agencies (e.g. sanitary landfill or sewer depart-
ments) for approval prior to disposal.

In general, solid biohazardous waste should be steril-
ized or otherwise inactivated and rendered noninfectious 
prior to disposal as normal sanitary waste. Inactivation 
is achieved by autoclaving or by vapor sterilization with 
ethylene oxide, formaldehyde, glutaraldehyde, hydrogen 
peroxide, or other approved methods. Liquid biohazard-
ous waste must be inactivated using appropriate chemical 
disinfection prior to discharge to the sanitary sewer. Ani-
mal carcasses and other large solids should be disposed 
through an approved vendor or other special means such 
as incineration or chemical decomposition.

Medical wastes and their disposal
Medical wastes are generally defined as biohazardous 

waste (see above) or sharps and are generated or pro-
duced by the following activities:

“Efficient and proper management 
of biohazards begins with  
preventing exposures.”
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1. Diagnosis, treatment, or immunization of  humans  
or animals

2. Research associated with the above
3. The production or testing of  medicinal serums, vaccines, 

antigens, or antitoxins made from living organisms

Generally, all medical wastes are disposed through ap-
proved, contracted specialty vendors.  Any other means 
of  disposal must be authorized and approved by all 
federal, state, and local agencies.

References:
1. Biohazard Levels, Bayot, Marion L. and King, Kevin C., National 

Center for Biotechnology Information, US National Library of  
Medicine. Bethesda, MD. 2019

2. Select Agents and Toxins, US Department of  Health and Human 
Services, Title 42, Part 73. Washington, D.C. December 2012

3. Biosafety in Microbiological and Biomedical Laboratories, 5th edition, 
Center for Disease Control and National Institute of  Health, 
December 2009 

4. Model Exposure Control Plan, OSHA Bloodborne pathogen stan-
dard, 29CFR1910.1030, Appendix D. Occupational Safety and 
Health Administration. Washington, D.C. April 2012

Vince McLeod is an American Board of  Industrial Hygiene-
certified industrial hygienist and the senior industrial hygienist 
with Ascend Environmental + Health Hygiene LLC in Winter 
Garden, Florida. He has more than 35 years of  experience in 
industrial hygiene and environmental engineering services, in-
cluding 28 years with the University of  Florida’s Environmental 
Health & Safety Division. His consulting experience includes 
comprehensive industrial hygiene assessments of  major power-
generation, manufacturing, production, and distribution facilities. 
Vince can be reached at vmcleodcih@gmail.com.
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labs less ordinary

O ne of  the most deadly and destructive wild-
fires in the US, known as the Camp Fire, swept 
through nearly 240 square miles of  northern 

California, including the town of  Paradise, over the 
course of  17 days in November 2018. News coverage of  
the natural disaster included the damage costs (which 
were in the billions), the death toll, and the aftermath 
for the residents and survivors. But what lessons can we 
learn from science about this wildfire and ones like it?

San José State University’s Fire Weather Research 
Laboratory is helping to 
provide some answers. The 
lab’s research team was 
at the front lines of  the 
Camp Fire, collecting data 
that is now being used to 
simulate the event to better 
understand how the fire and 
plume evolved. 

Staying safe
The lab’s researchers are required to earn Incident 

Qualification Cards (also known as Red-Cards) to be 
able to access the front line of  all wildfires. The cards 
are issued to individuals who successfully complete the 
required training, experience, and physical fitness test 
provided by firefighting agencies that are members of  
the National Wildfire Coordinating Group. While this 
qualification allows the researchers full access to collect 
and analyze data from active fires, it also puts them in 

the danger zone. “We always assess safety first, keeping 
in mind escape routes along major roads, maintaining a 
safe distance to the active fire front, staying out of  the 
way of  first responders, and making sure everyone has 
their personal protective equipment on, including fire 
shelters,” says Craig Clements, principal investigator 
and director of  the Fire Weather Research Lab. He and 
his team are the only Red Card-certified meteorologi-
cal research group in the US, and they refresh their 
training every year. “My team can be requested to any 

incident, as we are listed as 
a resource in the national 
Resource Ordering and 
Status System. No other 
team has this capability and 
it provides us a means to 
study active wildfire events 
as they unfold.” This unique 
capability has enabled Cle-
ments’ team to gain new 
insight into the science of  

how wildfires spread, and how fires can generate their 
own weather. For example, as Clements explains: “Gen-
erally, the winds at the fire front are much greater than 
the ambient winds surrounding the area of  the fire. The 
heat from the fire creates a low pressure area, and the 
air around the fire rushes in. From our research, we have 
found that at the fire front, the winds can be two to three 
times—or more—greater than the ambient. And it is this 
fire-induced wind that helps spread the fire front.”

San José State 
University’s Fire Weather 
Research Laboratory
THE SCIENCE BEHIND DEADLY 
NATURAL DISASTERS 
by Lauren Everett

“The lab at San José State 
is known as being ‘the most 
well-equipped fire weather 

research lab in the US.’”
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labs less ordinary

The lab at San José State is known as being “the most 
well-equipped fire weather research lab in the US.” 
Some of  the main tools the lab team has at their dis-
posal include a Ka-band radar, multiple weather bal-
loon systems, a Doppler Sodar (acoustic wind profiling 
system), and a 32-meter mobile meteorological tower. 
Additionally, the lab has a variety of  portable and per-
manent weather stations, four of  which are part of  a fire 
danger monitoring network. The team also has a UAV 
to film fires and measure meteorology, as well as many 
micrometeorological sensors and data loggers to measure 
turbulence and three-dimensional wind speeds. New 
to the instrument fleet is a custom high-speed infrared 
thermal imaging camera that will be used to monitor fire 
behavior in the field. “This camera is tuned for the flame 

temperatures of  wildfires, so we can see what is actually 
happening at the fire front,” explains Clements.

Not surprisingly, wildfires often start in mountainous, 
hard-to-reach areas. The team at San José State collabo-
rated with San Francisco State University to develop the 
California State University-Mobile Atmospheric Profiling 
System (CSU-MAPS), the most advanced mobile atmo-
spheric boundary-layer profiling system in the US. The 
mobile system is housed on the back of  a 2012 Ford F250 
4x4, which allows researchers to navigate remote terrain, 
and then analyze wildfires and fire weather. “The system 
has allowed us to make observations of  plume structures 
and dynamics that have never been measured before,” says 
Clements. The system consists of  two remote sensing 
tropospheric profilers and a microwave temperature and 

1. 

3. 

2. 

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

1. The San José State University team conducts wind profile measurements at the Camp 
Fire in California, Nov. 8, 2018.  2. The lab houses a wind tunnel (seen in back right of 
photo) with a 1m x 1m test section that is often used as a teaching tool.  3. The CSU-
MAPS unit shown ready to deploy. Credit for photos 1-3: Craig Clements/SJSU  4. SJSU 
students launch radiosonde during a prescribed fire in 2012. Credit: Neal Waters

humidity profiler. The system’s tower, which holds the 
sensors and equipment, can be fully deployed in about 
30 minutes by two people. The tower can measure up to 
seven levels of  wind speed and direction. 

The CSU-MAPS has been put to good use in a variety 
of  experiments since its launch in 2011. It has been 
sent to Salt Lake City, UT for air pollution research, to 
northern California for a prescribed fire study, and to 
Yosemite National Park, CA during the 2013 Rim Fire 
for wildfire monitoring, among other deployments.

Weather stations 
The lab opened in 2007 to serve as a research center 

and resource for not just the state of  California, but for 
international collaborators to provide critical fire behavior 
and fire weather research. Part of  this mission includes 
monitoring several weather stations throughout the 
region. “We are managing a small network of  weather sta-
tions to better understand fire danger in the San Francisco 
Bay Area, and this includes sampling the fuel moisture of  
various shrubs at three of  our field sites. These samples 
are then brought back to the lab and are dried for 24 hours 
at 100 C in a drying oven.” As Clements explains, the 
drying process removes the mass of  water, so the team can 
calculate how much water was in the fuels. “This is very 
important for understanding how the fuels in various areas 
respond to changes in weather conditions. While time 

consuming and requiring a lot of  labor, it is very impor-
tant work that will eventually lead to more automated 
methods in the future,” adds Clements.

Future work
The Fire Weather Research Laboratory is interna-

tionally recognized as being a leader in the design and 
execution of  wildland fire field experiments. The facility 
has a variety of  active research projects and field experi-
ments going on at any given time, funded by NIST, the 
NSF, and the USDA. As director, Clements is responsible 
for all project management. As of  this writing, the lab 
was conducting 10 different projects.

Looking ahead, Clements hopes to take advantage of  
new innovations in fire weather instrumentation for re-
search. He plans to help develop a state-wide network of  
Doppler lidars for fire weather monitoring. Additionally, 
the team is working with a start-up company that is devel-
oping small Doppler radars that could help to detect the 
start of  a wildfire. “The future will consist of  a large wild-
fire experiment in Spain in 2021 to investigate extreme 
fire spread in steep canyons. This project is in the devel-
opment phase, but will be an international collaboration 
among many researchers and agencies,” says Clements.

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

4. 



18 Lab Manager    September 2019 LabManager.com

D ata security susceptibilities are exploited almost 
daily in commercial and industrial enterprises, 
spawning widespread social and economic uneas-

iness. As awareness increases, the stream of  devastating 
cyberattacks that started just more than a decade ago are 
now broadly seen as more aggressive and far-reaching. 
And while national headlines focus on political, financial, 
privacy, clinical, and industrial data breaches, laboratory 
data have become prime targets. 

The Verizon Data Breach Investigations Report for 2018 
showed 53,000 incidents, resulting in 2,216 data breaches 
in the United States. Gartner 
estimated global expenditures on 
information security at $114 billion 
in 2018 and projected a spending 
increase of  8.7 percent to $129 
billion in 2019. In 2015, Juniper 
Research projected that worldwide 
cybercrime will cost businesses a 
total of  $2.1 trillion in 2019.

Carol Jones, chief  information 
officer at Sandia National Labora-
tories, says that cyberattacks have 
several drivers but happen fundamentally because the cost 
of  entry to commit cybercrimes is minimal, cyberattacks 
are hard to detect, and consequences are largely absent 
even when bad actors get caught. “The risk-reward fac-
tor weighs heavily on the side of  the attacker. For these 
reasons, cyberattacks are increasing and will continue to 
increase until additional measures are enacted,” she says.

“The internet and email remain the attack vectors 
of  choice for the bad guys. Information systems and 

networks connected to the internet are under constant 
external attack. The attacks have not changed, but the 
public is now more aware due to increased disclosure 
regulations. New laws that require companies to disclose 
when they lose personally identifiable information is one 
example of  the public’s increased awareness,” she says.

“The domain of  cyber threats has grown exponentially 
in recent years,” says Long Cheng, assistant professor, 
School of  Computing at Clemson University (Clemson, 
SC). He notes that cyber intrusions today access more 
personal user data than ever before, and he attributes the 

rise in cyberattacks to the increas-
ing use of  networked devices, such 
as smartphones and IoT (internet 
of  things) devices, and an increas-
ing dependence on digital tech-
nologies like cyber networks. 

“More devices and digitalization 
mean more opportunities for ma-
liciously-minded individuals. Also, 
speed of  development has caused 
problems. Many companies release 
devices and services which have 

not been properly tested and secured,” says Cheng.
Joel Cardella, director of  product and software security 

at Thermo Fisher Scientific, is responsible for ensuring 
that products and software sold by the company have ap-
propriate, built-in security. He says that lab staff  will be 
well advised to turn off  everything on a device, especially 
those acquired without added security layers, beyond 
what is needed for its intended job. The goal, he says, is 
to “try to minimize the risk profile of  devices.” 
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Greater Awareness and Vigilance 
in Laboratory Data Security
LABORATORY DATA HAVE BECOME PRIME TARGETS FOR CYBERATTACKS  
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“More devices and 
digitalization mean 
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and the public is more aware. Cheng says, “The mischievous 
cyber threat will likely always be around, but like any other 
environment, when a malicious actor realizes there is profit in a 
particular criminal vector, they will seek it out and exploit it.

“That is what has happened in today’s world. That profit, of  
course, could be direct monetary rewards, indirect monetary 
rewards as payment for a particular action, or even the realiza-
tion of  a political goal,” Cheng says. Focusing on laboratories 
specifically, Cheng adds, “Threats aimed at laboratories usually 

“Our security operation centers keep abreast 
of  the ever-changing threat landscape to make 
sure we are prepared to defend against them,” 
Cardella says. His team looks for hacktiv-
ism, actions of  hackers with a cause, as well 
as spearfishing, where bad actors with a profit 
motive in mind target individuals in a company. 
He says they look for botnets or large collections 
of  computers that are sourced together for their 
computing power to conduct data gathering 
or execute denial of  service attacks or bitcoin 
mining, plus any number of  other bad acts. 

“The other thing that we do is we put secu-
rity best practices inside our products. We are 
constantly monitoring best practices and ensuring 
that we are building products that are fundamen-
tally secure themselves, independent of  how 
they are deployed in the customer network,” says 
Brian Stewart, senior director, digital engineering, 
Thermo Fisher Scientific. “In addition, we sign up 
for penetration testing and ask other vendors to 
analyze what we have done as part of  a validation 
network to do it properly. And then for custom-
ers who host some of  the solutions that they 
will be using in their labs, we have standards and 
components that we need in our environment. We 
scan our systems and heavily protect our hosting 
environment to protect the IP of  our customers, 
which is their data, actually,” says Stewart.

Cardella says, “When we sell a product or 
software that is really a closed system, those are 
unique items that we are giving to a customer 
that they are absorbing into their network—
versus when you have another component that 
you are adding as part of  a larger ecosystem.

“So we look at it in two ways—we take the item 
itself  and examine what can be done to make its risk 
profile as small as possible, and we also look at the 
customer’s network—because it becomes a compo-
nent of  that network—and assess what a customer 
can do to ensure that it is operating in the lowest-
risk environment as possible. We can provide the 
customer with guidance that will help them with 
their overall cybersecurity in the context of  how 
they deploy our products. Overall, it ends up being 
greater guidance about cybersecurity,” he says.

By any measure, cyberattacks are more 
driven by the profit motive than ever before, 

http://www.knfusa.com/laboport
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target data such as intellectual property. These threats can be used for 
data gathering. Also, threats can be aimed at data corruption or service 
disruption. Threats centered on data collection and corruption are more 
specific to laboratories or research facilities. Corrupting data can stifle 
innovation and set research ventures back many years. 

“Laboratories and other facilities carrying out sensitive research could be 
at higher risk. In recent years, the most vulnerable areas of  any organization 

have been the antiquated and unpatched 
terminals still connected to the network. 
Default passwords, unpatched security 
vulnerabilities, and configuration issues 
are common in network-connected ap-
pliances,” says Cheng.

Tess McCarthy, senior manager, cyber-
security resilience and culture, Thermo 
Fisher Scientific, says that laboratories 
were once able to operate as closed 
systems. “Their strategy was to just isolate 
the laboratory, but that is quickly becom-
ing a thing of  the past, because they now 
have to collaborate with a range of  out-
side organizations to leverage technology 
and access more data, increasing their 
exposure and vulnerability.”

Stewart adds that awareness is much 
higher now and laboratories are paying 
more attention to the IT side of  imple-
menting connected solutions that are 
driving activities like lab monitoring, 
lab analysis, and data gathering from lab 
equipment for scientific purposes.

Commenting on why laboratories and 
other organizations must strive to stay 
ahead of  bad actors, Jones says, “Every 
business relies on electronic information 
infrastructure to conduct its operations. 
Organizations that support data develop-
ment and collection and share utilizing 
hardware and software that gather and 
deliver analytical data across multiple 
points of  intersection can be espe-
cially vulnerable. The threat is real, and 
the adversary is continually evolving, 
driven by varying motivations. They are 
outpacing us. They have the capability 
to emulate our employees. They have 
a database of  known vulnerabilities to 
exploit. They don’t play by any rules.”

On the question of  labs defend-
ing against attacks, Cheng says, “Data 
security seems to be a problem which 
organizations prefer to fix after the 
fact. Large-scale data breaches occur 
on a regular basis. Usually, the at-
tack is pulled off  by accessing some 
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obscure part of  a network. Humans are the weakest link 
in the information security chain. In some cases, it is an 
employee who initiates the attack.”

McCarthy says, “Lab managers must make sure they 
remain security-minded in everything they do. When 
interacting with emails, they need to think through the 
request they received and understand and evaluate its va-
lidity. They must have a process in place to counteract the 
request—either by deleting it or subjecting it to investiga-
tion while taking the time to consider their actions.

“Don’t just plug in that thumb drive from a webinar 
before seriously evaluating the risks,” she cautions.

 Jones concurs. “The same principles that have been used 
to protect your company from cyberattacks can be used to 
defend yourself  against both operational technology (OT) 
and supply chain threats. These principles include develop-
ing a cyber-ready workforce and developing cyber defenses. 

“Cybersecurity is not just a technology problem; it is 
a people, process, and knowledge problem. Everyone 
in the company needs to be cyber aware and adopt and 

implement sound cybersecurity practices. This includes 
training the workforce, as they are the first line of  
defense. Moreover, IT and cyber[security] must make it 
easy for employees to do the right thing,” she says.

Turning to key strategies that laboratories must imple-
ment to stay ahead of  bad actors, Jones says, “Lab orga-
nizations must develop a plan to continually maintain IT 
environmental integrity, keeping up with new, high-qual-
ity products and services that address current and emerg-
ing threats. Vulnerabilities can be identified and patched, 
and credentials can be protected by employing multifactor 
authentication. Future operational technologies will have 
differing provisioning, security, monitoring, and manage-
ment requirements. However, the same principles put in 
place for other cyber risks will help to secure the current 
information technology environment, including OT.”  

Bernard Tulsi is a freelance writer based in Newark, Delaware. 
He may be contacted by email at btulsi@comcast.net or by phone 
at 302-266-6420.
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Changes in research focus and methodology are 
inevitable. Often, it is necessary to acquire new 
instruments to assess different parameters and 

explore new research questions. Selling equipment no 
longer in use can generate some extra money for the 
lab and free up valuable work space. When selling used 
laboratory equipment, it is important to consider which 
instruments are in high demand, as well as determine 
whether a particular instru-
ment is suitable for sale. 

Technology is rapidly 
changing and improving, 
rendering some instru-
ments obsolete in a matter 
of  a few years. There are 
however, numerous instru-
ments that stand the test of  
time, operating efficiently 
and producing reliable data 
for years. Richard Tula is 
lead product specialist at 
Biodirect (Taunton, MA), a 
certified pre-owned labora-
tory equipment provider. In 
his interaction with clients, he has developed a sense of  
what used equipment is in high demand and likely to 
sell. “Most of  the purchases or selling requests are for 
general laboratory equipment like hoods, centrifuges, 
spectrophotometers, and thermal cyclers,” says Tula. 
“General lab equipment is less volatile and does not 
suffer as much from the technology obsolescence you 

may find in mass spectrometers and DNA sequencers,” 
he explains. 

In general, if  the technology and operating prin-
ciples have not changed significantly, the instrument 
should retain a good portion of  its original value. 
Another important consideration is whether the instru-
ment is highly specialized. Tula provides an example: 
“Centrifuges and hoods are used in 80 percent of  labs 

and have a higher demand, 
and mass spec and DNA 
sequencers are used in 10 
percent of  labs.”

Some instruments are not 
suitable for resale. Equip-
ment that has regulatory 
restrictions or potentially 
contains radioactive mate-
rials should not be resold. 
Lesser known impediments 
to resale include systems that 
are under lease and those 
with export restrictions. 
“Sometimes systems are un-
wittingly sold without having 

proper ownership. Also, some instruments have export 
restrictions and may not be sold to countries restricted 
by the US Department of  Commerce or by the US 
State Department,” explains Tula. 

A few key points may be used to evaluate whether an 
instrument is suitable for resale: “1) age, 2) functionality, 3) 
suitability for a specific purpose/application, 4) included 
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options, 5) original price, 6) vendor support, 7) currently 
under service coverage, and 8) if  a PC and software is 
included, is the software licensed?” Tula also notes that 
sellers should consider the costs of  “de-installation, de-
contamination, rigging, removal, and packaging.” 

There are also different approaches to selling  
used equipment, including direct sale to other labs, 
working with a used equipment broker, or trading in  
an instrument no longer in use for something else. A  
direct sale often generates the greatest return, but may 
be more difficult and time consuming than working 
with a broker. “If  you are willing to consider trading 
your no-longer-needed equipment for something you 
need, you may be able to increase your return substan-
tially,” says Tula. 

Selling used laboratory equipment is beneficial for 
the environment, recovers some of  the initial invest-
ment, and frees up valuable laboratory space. Taking 

time to evaluate the condition, components, vendor 
support, service coverage, and demand for an instru-
ment can ensure you get the most out of  a sale.

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

“If you are willing to consider  
trading your no-longer-needed 
equipment for something you need, 
you may be able to increase your 
return substantially”
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On January 7, 2010, a graduate student at Texas 
Tech University in Lubbock, TX synthesized 
a highly energetic compound in excess of  the 

lab limit of  100 mg when it detonated in his hand and 
he suffered severe injury. The student, who was work-
ing with a more junior graduate student, synthesized 
one batch of  approximately 10 grams of  a high-energy 
metal compound.

An examination of  the case 
revealed the research’s princi-
pal investigators (PIs) indicated 
they had verbally communi-
cated a 100 mg limit on the 
synthesis of  such material. 
However, no formal method 
was established to communicate 
such limits or how students 
complied. Still, it seemed that 
quite a few students were aware 
of  such a limit.

So where was the failure 
in this case? “It was a lack of  
any kind of  safety program, lack of  awareness on the 
part of  not only the student that got injured but the 
student's colleagues who knew what he was doing and 
never said anything about it [and] lack of  following 
their own rules within the lab, that is, they had a limit 
of  a 100 mg, and he synthesized 10 grams,” says Neal 
Langerman, principal scientist at Advanced Chemical 
Safety (San Diego, CA). 

Further, the lab’s safety programs did not support an 
employee or student following logical and reasonable 

safety rules, boiling down to what Langerman describes 
as a lack of  safety culture—one that seems to, at least 
anecdotally, be lacking more across learning institutions. 
However, there isn’t enough data, in academia or indus-
try, to support such a hypothesis, a major problem in the 
entire lab safety enterprise.

“Generally, one can argue that when you have an 
environment where accountability for safety stops at 

a supervisory employee level 
without going any higher, you 
will have a weak safety cul-
ture,” Langerman says. “That 
statement can be supported 
with data [and] describes the 
typical academic institution. 
Typically, a PI is the top of  
the accountability chain in his 
or her laboratory.”

However, big industrial 
laboratories, like Merck or 
Dow, have a very robust safety 
culture in their labs and re-

search environments. That’s because they have a very 
robust safety culture coming from their manufacturing 
environments, which has guided their institutions or 
companies to prioritize safety, Langerman explains. 

Instituting a safety culture
Establishing a lab environment that revolves around 

safety depends on the company culture and its people. 
Every company and lab is different. At some labs, train-
ing videos are very effective, whereas in others standup 
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lectures or on-the-job training are good methods to get 
employees up to speed on safety. 

At Summit Environmental Technologies, Inc. Analyt-
ical Laboratories, in Cuyahoga Falls, Ohio, where Carol 
Barrick is quality manager, a combination of  methods 
are used to train the 55 staff  members working in the 
lab. New employees spend their first day onboarding 
with the Quality Assurance department where they go 
over, among other things, a safety orientation. Supervi-
sors then handle any laboratory-specific safety items 
that need to be communicated. But it doesn’t stop there. 
“We have an annual, more generalized EH&S train-
ing that covers a variety of  topics to include fire safety 
protocols (evacuation procedures, rally points, etc.),” 
Barrick says. “We go over the chemical hygiene plan, 
slips, trips, and falls, how to handle our waste, support 
equipment (fume hoods—proper sash height and sash 
location, as well as disruptions of  the air flow), fire 
extinguishers, eyewash stations, etc.” 

Because they are also a radiochemistry laboratory, 
Summit arranges annual radiation safety training, as 
well as foreign soil protocol training—as they accept 
soils from other countries for analysis. Furthermore, 
Summit provides monthly training to roll out any 
changes to their system. Knowing that safety training 
can be boring, Barrick and her team also turn to the 
Dow specialized lab safety topics and even YouTube 
videos that use rap music to talk about safety, wear-
ing safety glasses, and lab coats: “We'll play those and 
[utilize] any way to keep people engaged.”

Such ongoing training is a very important part of  
ensuring lab staff  stay safe, a protocol that the commer-
cial airline industry employs. “What do they do before 
every single flight?” Langerman asks. “The crew does a 
safety check, the flight operators, the pilots, do a safety 
check, and all passengers are given safety training. This 

is the repeated safety awareness in what is arguably the 
strongest safety culture on the planet.”

For Langerman, the core question for management to 
ask themselves is: What do we need in order to incorporate 
safety at an equal priority to productivity? Then, each or-
ganization can come up with a system that works for them. 
“But whatever method or combination of  methods that are 
used, two things have to be in place: 1) the company has 
to have a written policy that makes safety a core value or a 
value equal to productivity, and 2) all training must be doc-
umented in writing,” he says. “A sign-in sheet contributes to 
a safety culture: It tells the employee that we consider this 
so important that we want you to document that you were 
given this information,” Langerman adds. 

Even though such action provides support to mitigate 
legal action, it also sends a clear message to remind people 
to follow protocol. “That's why we have certified aircraft 
engineers, technicians, and maintenance people sign off  
on every piece of  maintenance they do,” he says. “We 
want to be able to trace it but we are having that individu-
al say ‘I did this work correctly.’ That's safety culture.”

Guidelines for labs
Labs in the United States must follow The Occu-

pational Safety and Health Administration’s (OSHA) 
laboratory standard, which experts consider a good 
starting place. The standard, 1910.1450, tends to focus 
more on health rather than on physical safety, but 
combined with the National Research Council’s Prudent 
Practices in the Laboratory, a good lab safety program 
could be put into place.

Summit Environmental follows the OSHA lab stan-
dard. “All bottles are labeled [and] waste drums are 
labeled with the start date of  accumulation [and] waste 
contained in the drum,” Barrick says. “Support equip-
ment is tested on an annual basis or any time we feel it 
may be coming out of  conformance, among many other 
steps we take to ensure our laboratory is a safe environ-
ment to work [in].”

OSHA also has an enforcement function, so in prin-
ciple they could inspect laboratories. However, Langer-
man explains, OSHA's inspection program is subject to 
financial limitations, a political constraint as it relates to 
how much money is appropriated by the government. 
And given its limited funding, the agency conducts 
enforcement based on risk. 

“When you look at occupational risk across all oc-
cupations, laboratories are pretty low risk,” Langerman 

“But even in labs with robust 
safety culture, managers and 
safety experts agree that people 
can get lazy.”

https://www.labmanager.com


YOU ARE NOT A ROBOT... 
SO DON‘T ACT LIKE ONE

FREE YOURSELF FROM  
ROUTINE PIPETTING

www.integra-biosciences.com

Making hands-free serial dilutions, reagent additions and sample reformatting 
very affordable for every lab. Compatible with all Integra‘s electronic pipettes 
from 4 to 16 channels for consistent results and unbeatable ergonomics.

VOYAGER - Adjustable Tip Spacing PipettesVIAFLO - Electronic Pipettes

ASSIST PLUS Automating Multichannel Pipettes

says. “So, OSHA puts much more enforcement action 
into things like construction, agriculture, [or] food 
processing than it does into laboratory enforcement. 
So realistically, following lab standards is a business 
obligation. You must do it but the business can't rely 
on OSHA to enforce it. The business has to set its own 
culture.” This means that organizations can take the lab 
standards as a starting point and build on it. 

But even in labs with robust safety culture, manag-
ers and safety experts agree that people can get lazy, 
especially with simple things like putting on glasses and 
lab coats, making chemical exposure an issue. So it’s up 
to those in charge to continually remind staff  of  the 
importance of  following protocol.

“When you're walking through the lab, have your eyes 
open,” Barrick says. “It's easy to miss somebody without 
their safety glasses. “When I see people without their 

safety glasses, I give them a look and they know what I'm 
doing. You just have to be vigilant.”

Furthermore, it’s important for managers to follow 
the same protocols as their staff. Or as Langerman says: 
“Be an example to follow.” For instance: “a lab manager 
is meeting with a lab supervisor and they're sitting, 
drinking their coffee and somebody says ‘let's get up 
and go to the lab.’ Leave the coffee in the office, put 
on lab coats, put on safety glasses, then go to the lab, 
demonstrating that the rules of  the lab apply to every-
body including the most senior people in the company. 
Because that sends a message but the message of  not 
doing it is much stronger: ‘If  Dr. Smith doesn't have to 
do it, why should I?’”

Sara Goudarzi is a freelance writer based in New York City. 
Her website is www.saragoudarzi.com.
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D espite operational differences among laboratories 
and research facilities in different industries, there 
are some common denominators when it comes to 

their flooring requirements. Nearly all research and science 
environments require the following of  their floor coverings:
• Durable protection, able to withstand frequent pedes-

trian and cart traffic
• Slip resistance that provides the appropriate level of  

traction for a given area
• An impermeable, nonabsorbent surface that can with-

stand exposure to chemicals in the room
• Low maintenance, with easy and economical cleaning 

and sanitizing properties 

The above list provides the minimum characteristics 
for research lab flooring, after which additional perfor-
mance benefits, features, and aesthetics may be included.

The impact of contamination
Of  the innumerable ways an experiment can be ruined 

and its results invalidated, most researchers would prob-
ably cite contamination as enemy number one. Laborato-
ry environments in general, and research facility flooring 
in particular, must be kept as pristine as possible to avoid 
contaminants that can skew the accuracy of  test results. 

In any industry, unwelcome influences within the testing 
lab ecosystem can result in wasted resources, such as loss 
of  time, man-hours, and materials. Postponed time to 
market for new products is just one of  many potentially 
costly consequences, which can have a ripple effect. 

In the age of  the 24-hour news cycle, more than ever 
before, reputation can make or break an organization. 
Loss of  a facility’s reputation due to a serious contami-
nation event can be difficult, if  not impossible, to over-
come. Thus, it behooves every science facility, whether 
an industrial R&D lab or an ISO-level pharmaceutical 
cleanroom, to make contamination control a top priority.

How resinous flooring supports research  
facilities’ efforts

Specialty epoxy and other polymeric concrete coatings 
have long demonstrated their usefulness as durable flooring 
materials. When well-selected for a science facility’s specific 
activities, followed by proper installation, resinous flooring 
systems can withstand repeated harsh punishment over the 
long term. This, along with a host of  other desirable perfor-
mance properties, contributes to the outstanding life cycle 
value offered by fluid-applied resinous flooring systems. 

Epoxy and other specialty resin-based flooring provide 
significant support to the contamination-control efforts 
of  laboratories and research facilities. As a fluid-applied 
coating system, resinous floors can be installed as a virtu-
ally seamless surface that penetrates deeply into the pores 
of  the concrete, providing a tenacious bond directly to the 
concrete substrate beneath. This is in contrast to tile and 
other products that rely on a variety of  glues or grouts that 
can break down, enabling the flooring materials to separate 

lab design

Laboratory Flooring Systems
WHEN CONTAMINATION CONTROL IS A TOP PRIORITY  by Sophia Daukus

“Some resin manufacturers offer 
innovative antimicrobial flooring for 
additional support.”

https://www.labmanager.com


Going Beyond Spectrometers 
to Build Complete Solutions

At Metrohm, we understand that you 

aren’t looking for a spectrometer, you 

need answers that provide a complete 

solution. 

Our team works with you from feasibility, 

to installation and beyond to deliver an 

application that works from the start. 

This coupled with our rugged handheld 

spectrometers, easy to use benchtop 

instruments, or powerful process analyzers 

turns instruments into solutions for:

• Raw materials inspection

• Quality assurance

• Process control

• And more

Find out more at
www.metrohm.com/spectroscopy
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from the concrete slab. The resulting damage and uneven 
surfaces can pose trip-and-fall hazards for employees and 
shorten the life of  moving machines and equipment. In 
addition, surface cracks and crevices that may develop can 
offer pathogens a perfect dark, often damp, environment in 
which to proliferate, adding to contamination concerns.

Custodial teams can make quick work of  facility sanitation 
with monolithic, fluid-applied resin flooring systems, which 
can include optional integral floor-to-wall cove bases. Elimi-
nating the angles along the edges of  the room allows easy 
cleaning and reduces the opportunity for microbes and soil 
to accumulate. Epoxy and other high-performance flooring 
solutions can also be installed over secondary containment 
curbs, and they can be applied to follow or correct the sur-
face slope in the direction of  floor drains. Proper slope-to-
drain flooring can be critical in eliminating puddling, which 
can help safeguard employees and support contamination 
control efforts. Also, some resin manufacturers offer innova-
tive antimicrobial flooring for additional support.

Here are some additional advantages of  resinous  
flooring systems:
• Depending on their formulation, epoxy and other resin-

ous surfaces can generally withstand exposure to a broad 
range of  harsh cleaning and sanitizing solutions, and they 
typically do not require waxing, buffing, or polishing.

• Resinous floors offer a selection of  traction levels that 
can be customized by the addition of  sand, quartz, or 
flakes to help employees and visitors avoid slip events.

• Epoxy and similar industrial-grade flooring is moisture-
resistant and provides an impermeable, sanitary surface.

• Resinous coating systems can be used to repair and 
resurface damaged concrete surfaces, in some cases en-
abling facilities to avoid early slab replacement, which 
benefits both the maintenance budget and the planet.

As an added bonus, epoxy and other resinous flooring 
systems are available in a nearly unlimited choice of  col-
ors that can be customized to accommodate any design 
or branding. Embedded organizational logos and way-
finding messages, delineation of  designated walkways, or 
equipment and work areas can be easily achieved utiliz-
ing this material’s incredible design flexibility.

Additional requirements for specific industries
While general-duty resinous flooring provides out-

standing benefits sufficient for the majority of  science 
facilities, depending on the industry, there may be ad-
ditional requirements. For example:

• Facilities with highly sensitive electronic instruments or 
robotics, locations dedicated to computer- and elec-
tronics-related products, as well as any structure storing 
flammable powders or munitions, have strict protocols 
in place for monitoring and controlling static electric-
ity. Uncontrolled static discharge can not only damage 
expensive equipment, but it can also harm occupants and 
even result in fire and explosions. For such operations, 
electrostatic (ESD) and/or conductive flooring that safely 
discharges the static electricity from the room is war-
ranted. In contrast to ESD tiles, resinous static-control 
floors can typically provide higher chemical and solvent 
resistance and a more sanitary, monolithic surface.

• Exposure to extreme pH substances can often dam-
age otherwise sufficient flooring materials. Where 
high-concentration chemicals, strong acids, or alkalis 
can come into contact with the floor, special epoxy 
and other industrial resin flooring can provide ideal 
protection for the underlying concrete. The proper 
system can be selected with the help of  the local rep-
resentative of  a flooring manufacturer.

• Where heavy equipment is used or where continuous 
forklift traffic predominates, resinous flooring solutions 
with high compressive strength, extra abrasion resis-
tance, or a combination of  the two, can be installed.

• Resinous cementitious urethane systems are the 
protective solution of  choice for facilities that subject 
their floors to thermal shock via the use of  very hot 
sanitizer spraying or steam cleaning. In fact, any space 
with frequent temperature cycling, such as walk-in re-
frigerator storage units, can benefit from this thermal-
shock-resistant flooring material. 

How to choose the resinous flooring that’s right  
for your facility

With so many products and systems on the market, best 
practices include seeking the advice of  an experienced man-
ufacturer’s representative or an approved installer who can 
survey your facility and ask the right questions. Be prepared 
to describe the activities that occur in the space in question, 
and to provide a complete list of  the reagents and their 
concentrations that will be in use. By providing the resinous 
system manufacturer with those details, you can help ensure 
the flooring you get is the optimal solution for your needs 
and budget—and the best long-term lab flooring value.

Sophia Daukus is the marketing communications manager at 
Florock Polymer Flooring (Chicago, IL) www.florock.net.

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

Streamline your GC workflow with Peak Scientific’s 
all-new Precision SL Hydrogen Generator

SIMPLE TO USE AND MAINTAIN
Developed for simple operation, Precision SL can start producing 

99.9995% purity hydrogen at a push of a button. The generator 

is also designed for fast user maintenance, requiring less than one 

minute for significantly reduced instrument downtime, ensuring  

your gas supply remains constant and accessible. 

SMALL IN SIZE
The smallest laboratory hydrogen 

generator for flame detectors, 

Precision SL is an extremely 

compact, bench top hydrogen 

generator meaning limited space 

is required for flame support gas 

supply, particularly when compared 

with large, floor-standing cylinders.

SAFE FOR YOUR LAB
Available in two flow rate models, 

100cc and 200cc, SL is a safer 

way of providing gas to GC flame 

detectors in your laboratory, with 

low levels of hydrogen gas stored 

and advanced fail-safe technology. 

STREAMLINED WORKFLOW
Precision SL is the consistent and reliable alternative to cylinders for 

GC-FID gas supply. No bulk gas required, Precision SL eliminates 

interruptions to your analyses in its unmatched simplicity and 

convenience. Practical and dependable, Precision SL is the most 

streamlined GC-FID solution for your laboratory gas supply. 

Designed to support GC flame detectors, Precision SL is the smallest and simplest to use laboratory-grade hydrogen 
generator in its class, producing hydrogen on-demand with just the push of  a button.

For more information visit: www.peakscientific.com/precisionSL

https://www.labmanager.com


Smaller. 
Simpler. 
Safer.
Introducing the smallest & easiest to use 
hydrogen generator for GC-FID.

The smallest laboratory-grade hydrogen generator in its 
class, Precision SL produces hydrogen gas at the push 
of a button. Simple to operate and maintain, featuring 
advanced fail-safe technology, Precision SL is the safer 
way of supplying hydrogen for your GC detector flame.

Streamline your GC workflow with Precision SL 

www.peakscientifi c.com/precisionSL

{Actual size. Really.}
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 T his article provides vital safety information on one 
of  the most widely used laboratory solvents. It 
is probably best known for its common use out-

side laboratories (i.e. a chemical stripper or paint and 
varnish remover). If  you have ever tried refinishing old 
treasured furniture or removing paint to restore wood 
trim, you have most likely used Strypeeze™, the or-
ange stuff, or a similar paint/varnish stripper from the 
local hardware store. The chemical stripper is predomi-
nately methylene chloride.

Also known as dichloromethane, methylene chloride is 
a potentially dangerous solvent responsible for at least 19 
fatalities since 2006, three of  which occurred in 2017, the 
last year published data is available.1 The CDC reported 
that OSHA identified 10 deaths related to methylene chlo-
ride stripping agents and another three were investigated 
by the Michigan FACE (Fatality Assessment and Control 
Evaluation) program during 2000 to 2011.2 Granted, these 
types of  fatalities are not likely to occur in our laborato-
ries, but if  you stop to consider that the average amount 

used in each case was only six fluid ounces (177ml), 
and that exposures as short as one hour was all that was 
necessary, the fatalities demonstrate vividly the potential 
dangers of  working with methylene chloride.
Methylene chloride and its associated hazards are 

serious enough for OSHA to have produced a spe-
cific standard covering its use in the workplace—
29CFR1910.1052.3 The standard sets contaminant 
action levels, permissible exposure limits, and require-
ments for compliance—details that we will distill and 
present for you below.  But first we will explore a little 
more about the dangerous solvent we are using.

What you need to know: chemical/physical 
properties, symptoms, and effects
In typical laboratory settings, the most common use 

for methylene chloride is as a solvent, especially as an 
extraction liquid for gas chromatography. Other uses in-
clude decaffeinating coffee and teas, metal cleaning and 
degreasing, pharmaceutical and adhesive manufacturing, 
polyurethane foam and polycarbonate resin production, 
and chemical stripping, among many others.
It is a clear, colorless liquid with a moderately sweet 

aroma. Methylene chloride is highly volatile with a low 
boiling point (104°F) and vapor pressure (350mm Hg). 
Combined with its heavier-than-air molecular weight 
(85), methylene chloride is a serious inhalation hazard.
The primary exposure route for methylene chloride 

is via inhalation, although absorption through the skin 
is also a concern. Acute inhalation produces central 
nervous system depression and can lead to narcosis at 
very high concentrations, eventually causing respiratory 

health & safety

A SOLVENT NOT TO IGNORE  by Vince McLeod

“In typical laboratory settings, the 
most common use for methylene 
chloride is as a solvent, especially 
as an extraction liquid for gas 
chromatography.”

https://www.labmanager.com
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Inspired by 
temperature

Contact us  

about our package 

discounts!

Perfect match
Over 70 years of experience in reactor technology combined with over 50 years of 
experience in temperature control units is a perfect match for every laboratory. 

Chemical Process Batch Reactors
• From 100mL to 100L 
• Single and parallel
• Jacketed and unjacketed
• Large scale, round bottom flask
• Process filter reactors

Temperature Control Units
• Chillers, circulators and thermostats
• Working temperature -125 to +425°C
• Cooling powers from 0.7 to 130 kW  
• Precise temperature control
• Fast heating and cooling rates
• Incredibly compact
• 3 years warranty extension

3 Years*

www.huber-usa.
com/register

* at registration – see website for details.
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failure and death. Since methylene chloride is metabo-
lized to formaldehyde and carbon monoxide, chronic 
exposures can produce carbon monoxide-type symptoms 
of  headache, nausea, vomiting, confusion, and dizziness. 
Skin contact can result in irritation and chemical burns. 
In addition, OSHA considers methylene chloride a po-
tential occupational carcinogen.

Know your exposure risk
The OSHA standard covers all occupational exposures 

to methylene chloride in general industry (separate 
standards cover shipyards and the construction industry). 
If  this solvent is used in your workplace, an exposure 
assessment and hazard evaluation is required for those 
employees handling and using the material.
The OSHA action level (AL) is 12.5 ppm (parts per 

million methylene chloride in air) and if  this con-
centration is reached or exceeded, compliance activi-
ties such as monitoring and medical surveillance are 
triggered. The permissible exposure limit (PEL) is 25 
ppm, at which point employers must use engineering 
and work practice controls to limit employee exposures. 
Both the AL and the PEL are based on eight-hour time 
weighted averages (TWA) or, in other words, an aver-
age exposure for a full work shift.

Respiratory protection is an alternative means of  
protection, only as an interim measure while engineer-
ing controls are put in place or if  they are insufficient 
or unavailable.
There is also a short-term exposure limit (STEL) of  

125 ppm based on a 15-minute TWA. This level should 
never be exceeded. Most importantly, the immediately 
dangerous to life and health limit is 2300 ppm.

Assessments are conducted by measuring the air 
concentrations near the worker’s breathing zone for a 
representative number of  employees for each process 
or task where the chemical is used. An initial assessment 
and monitoring are required unless the employer has 
objective data that demonstrate the highest potential 
exposure (worst case scenario) will not exceed the AL 
and STEL or potential exposures would occur less than 
30 days per year.

Understand compliance requirements
Once the initial assessments are completed, the data are 

evaluated. If  the AL and/or STEL are exceeded, then 
periodic monitoring is required following table 1 below.

Based on the initial assessments, establish regulated 
areas and clearly mark all spaces where the PEL and 
STEL levels are exceeded. Include any area where 
the limits are expected to go above the PEL or STEL. 
Minimize the number of  employees authorized to 
enter these areas.
Hazard communication must inform all affected em-

ployees on the dangers of  working with methylene chlo-
ride, including the health effects, symptoms of  exposure, 

Table 1: Monitoring Requirements

Exposure Scenario Required Monitoring Activity

Below the action level (12.5 ppm) and 
at or below the STEL (125 ppm)

No eight-hour TWA or STEL monitoring 
required.

Below the action level (12.5 ppm) and 
above the STEL (125 ppm)

No eight-hour TWA monitoring 
required; monitor STEL exposures every 
three months. 

At or above the action level (12.5 ppm), 
at or below the PEL (25 ppm TWA), and 
at or below the STEL (125 ppm)

Monitor eight-hour TWA exposures 
every six months.

At or above the action level (12.5 ppm), 
at or below the PEL (25 ppm TWA), and 
above the STEL (125 ppm)

Monitor eight-hour TWA exposures 
every six months and monitor STEL 
exposures every three months. 

Above the PEL (25 ppm TWA), and at 
or below the STEL (125 ppm)

Monitor eight-hour exposures every 
three months. 

Above the PEL (25 ppm TWA) and 
above the STEL (125 ppm)

Monitor eight-hour TWA exposures and 
STEL exposures every three months. 

“Hazard communication must  
inform all affected employees  
on the dangers of working with  
methylene chloride, including the 
health effects, symptoms of exposure, 
and safety requirements.”

https://www.labmanager.com
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and safety requirements. Ensure appropriate training is 
given prior to beginning work and periodically after, and 
that employees demonstrate competency. 
Finally, employers must implement a medical surveil-

lance program and include every employee covered by 
the OSHA standard. Medical surveillance should be 
provided at no cost to the employee and should include:
• An initial physical exam and medical history 
• Periodic exams based on the employee’s age
• Emergency exams following any incident and at the 

end of  employment or upon re-assignment.

References:
1. Accident Search, US Department of  Labor, Occupational 

Safety and Health Administration, Washington, D.C.  2019  
https://www.osha.gov/pls/imis/AccidentSearch.search?acc_
keyword=%22Methylene%20Chloride%22&keyword_list=on

2. Fatal Exposure to Methylene Chloride Among Bathtub Refinishers, Centers 
for Disease Control and Prevention, Atlanta, GA. 2012 http://
www.cdc.gov/mmwr/preview/mmwrhtml/mm6107a2.htm

3. Methylene Chloride, Occupational Safety & Health Adminis-
tration, US Department of  Labor, Washington, D.C. 2003.  
https://www.osha.gov/laws-regs/regulations/standardnum-
ber/1910/1910.1052

Vince McLeod is an American Board of  Industrial Hygiene-
certified industrial hygienist and the senior industrial hygienist 
with Ascend Environmental + Health Hygiene LLC in Winter 
Garden, Florida. He has more than 35 years of  experience in 
industrial hygiene and environmental engineering services, in-
cluding 28 years with the University of  Florida’s Environmental 
Health & Safety Division. His consulting experience includes 
comprehensive industrial hygiene assessments of  major power-
generation, manufacturing, production, and distribution facilities. 
Vince can be reached at vmcleodcih@gmail.com.
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W hether considered a necessity, an indulgence, 
part of  a culture, or even a life’s work, the 
subject of  food is always up for discussion. 

Within the sphere of  health and wellness, the topic can 
become quite polarizing. The conversation surrounding 
organic versus conventionally farmed foods is one such 
example, with dozens of  articles extolling the virtues of  
organic foods, and an equal number that take an oppos-
ing view. It is undoubtedly 
a complex issue, and each 
perspective has its merits. 
There is a long history of  

pesticide discovery, develop-
ment, and use in the United 
States. Despite increasing 
consumer demand for organi-
cally farmed foods, pesticides 
are still widely used on crops 
grown for animal feed or hu-
man consumption. Numerous regulations, monitoring 
programs, and residue testing methods are employed to 
ensure safe pesticide application. Advances in analyti-
cal techniques including gas and liquid chromatography 
coupled to mass spectrometry continue to improve the 
sensitivity of  pesticide residue detection.

THE EVOLUTION OF PESTICIDE USE
Pesticide use dates back to some of  the earliest farming, 

as Ancient Sumerians and Romans used sulfur and salt to 
control pests. Later, soap, tobacco infusions, and arsenic 
were implemented as pesticides. Following World War 

II, a boom in pesticide development led to the creation 
of  compounds such as DDT (dichlorodiphenyltrichloro-
ethane), aldrin, dieldrin, endrin, and 2,4-D (2,4-Dichlo-
rophenoxyacetic acid). These pesticides were initially 
effective, however their potent, sterilizing nature eventu-
ally led certain pests to develop resistance, and danger-
ous residues accumulated in food, water, and soil. The 
publication of  Rachel Carson’s Silent Spring in 1962 shed 

a harsh light on the impact of  
indiscriminate pesticide use, 
and despite criticism, sparked 
an environmental movement. 
The next generation of  

pesticides were designed with 
higher specificity. Insecticides 
(such as organophosphorus 
and carbamates) targeted 
insects, herbicides (including 
glyphosate) targeted plants, 

and fungicides and rodenticides targeted fungi and 
rodents, respectively. Along with a shift toward greater 
specificity, there was also a focus on integrated pest 
management (IPM). IPM is considered a more holistic 
approach that minimizes pesticide use and aims to man-
age, but not eradicate, pests. Since then, neonicotinoids 
and genetically modified organisms have been developed 
as defenses against pests.  

PESTICIDE REGULATION
Pesticide use has been instrumental for improving crop 

yields, thus supporting food production for humans and 

industry insights: pesticides

Pesticide Residue Testing
WHAT METHODS ARE USED FOR THE IDENTIFICATION AND QUANTIFICATION OF 
PESTICIDE RESIDUES ON DOMESTIC AND IMPORTED FOODS?   
by Michelle Dotzert, PhD

“Improved techniques and 
technologies facilitate faster, 

more accurate pesticide  
residue detection.”

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

DuraChill®

FULL COLOR TOUCH SCREEN DISPLAY
Our color touch screen display gives you all the information you 

need at a glance. The screen will display continuous status of 

set temperature, actual temperature, reservoir fill level and output 

pressure as well as the status of your air filter. System messages are 

provided in easy to read text instead of confusing error codes.

CONTINUOUS LIQUID 
LEVEL MONITORING
Because pump seals will fail in as 

little as 30 seconds of being run dry, 

DuraChill® chillers include a state-of-the-art 

capacitance liquid level sensor to protect 

the pump from premature failure. If the 

fluid level becomes low, the DuraChill® 

chiller will give you visual and audible 

alarms and if the fluid level reaches a 

point where there’s a risk of pulling air 

into the pump, DuraChill® will shut the 

chiller down and present another alarm.

INTELLIGENT SELF 
DIAGNOSTIC SYSTEM 
DuraChill® features an Intelligent Self 

Diagnostic system that allows each 

DuraChill® chiller to store its complete initial 

operating performance profile in onboard 

on the day it is built. At any time, users can 

initiate the Self Diagnostic System to compare 

current performance against data stored on 

the day the chiller was first manufactured 

allowing for quick and definitive 

troubleshooting of performance issues.

FRONT FILL RESERVOIR
DuraChill® Chillers offer a conveniently located 

front fill reservoir. You no longer have to go to the 

back of the chiller to open and fill the reservoir. 

DuraChill® has the fill port in the front, making it 

easy to access, avoiding spills and saving time.

WHISPERCOOL® NOISE 
REDUCTION
These high-performance chillers utilize our 

exclusive patent-pending noise reduction 

system. The Whispercool® system 

evaluates the demand for cooling from the 

application then slows the fan speed to 

the minimum necessary to achieve control 

point, making the chiller extremely quiet 

while maintaining optimal temperature 

control at the same time. 

UV LIGHT BIOLOGICAL 
GROWTH INHIBITOR
As a part of our commitment to the 

environment we developed a patent-

pending UV Light Biological Growth 

Inhibitor that will continuously control 

biological growth in the fluid path without 

the need to add chemical growth inhibitors 

and preventing algicides from being 

released into the world’s waterways.

OPTIMIZED REFRIGERATION 
SYSTEM READY FOR FUTURE 
MIGRATION TO NATURAL 
REFRIGERANTS
A highly optimized refrigeration system 

allows us to use less refrigerant than 

ever before, reducing the environmental 

footprint of the chiller. Everything in 

the DuraChill® line of chillers has been 

engineered for the future migration to 

natural, low global warming potential 

refrigerants: Isolation of power 

components, non-sparking relays and 

forward-thinking design go beyond  

current environmental guidelines.

This is not a single innovation but many innovations working together. It is a reflection of  today's most powerful 
engineering and a commitment to the belief  that anything is possible.

www.polyscience.com

DYNAMIC SELF CHANGING FILTER
DuraChill® is preprogrammed to change its own air 

filter once a month for a two year period and the 

change interval can be adjusted to suit your operating 

environment. This will dramatically reduce downtime and 

unnecessary service calls and relieve you of the burden of 

preventative maintenance on your new DuraChill® chiller.
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livestock. The desire for high yields coupled to consumer 
demand for visually appealing, unblemished produce 
has driven their continued use. As such, regulation and 
testing methods must be in place to limit exposure and 
ensure safety.
The United States Environmental Protection Agency 

(EPA), under the Food Quality Protection Act (FQPA), 
ensures that pesticides adhere to specific safety stan-
dards, and re-evaluates pesticides every 15 years. As part 
of  its regulatory activity, the EPA develops a maximum 
legal residue limit (tolerance) for each treated food using 
data obtained from the United States Department of  
Agriculture (USDA) Pesticide Data Program. The EPA 
determines a tolerance that ensures use of  a specific 
pesticide is associated with “reasonable certainty of  no 
harm,” factoring in toxicity, concentration, and residue. 
Since many food products are imported to the United 
States, the EPA tolerances are applied to both domestic 
and imported foods. 

SAMPLE PREPARATION TECHNIQUES
Gas and liquid chromatography (GC and LC) coupled 

to mass spectrometry (MS) are ideal for the identifica-
tion and quantification of  known and unknown com-
pounds within a sample. As such, these techniques are 
widely used for pesticide residue analysis. 
Sample preparation for pesticide analysis often neces-

sitates extraction steps to isolate the pesticides from the 
sample matrix and cleanup steps to isolate the com-
pound of  interest from co-extracts. The QuEChERS 
(Quick, Easy, Cheap, Effective, Rugged, and Safe) meth-
od was first published in 2003 by USDA scientists for the 
analysis of  fruits and vegetables, and has been expanded 
for use with animal products, grains, and other foods. 
Briefly, the original method involves the combination of  
sample with acetonitrile, magnesium sulfate, and sodium 
chloride. Cleanup is achieved with dispersive solid phase 
extraction (dSPE) using anhydrous magnesium sulfate 
and a primary secondary amine sorbent combined with 
the acetonitrile extract to remove polar matrix compo-
nents such as sugars and organic acids. The protocol has 
since been modified to include two additional versions, 
the AOAC 2007.01 and EN 15662. 
Jack Troester is the chemistry supervisor of  the 

Wyoming Department of  Agriculture Analytical Ser-
vices Laboratory, where they screen for pesticides in 
food commodities, plant material, soil, water, and bees. 

“Generally, we use a modified QuEChERS extraction 
with dSPE cleanup for the majority of  our samples. The 
type of  QuEChERS and dSPE is matrix and compound 
dependent,” says Troester. Different matrices and com-
pounds of  interest pose some challenges during sample 
preparation. “Complex matrices can cause reduced or 
amplified recovery. While cleanup processes are used, 
finding a balance of  maintaining low detection limits 
and dealing with complex matrices is always a chal-
lenge,” explains Troester. 

Choosing centrifuge tubes with the appropriate SPE 
sorbents is important for optimal cleanup. Supelco offers 
tubes with zirconia on silica to remove pigments and 
lipids or fats; primary secondary amine to remove sugars, 
fatty acids, organic acids, and lipids; and ENVI-Carb™, 
a strong sorbent that removes pigments and polyphenols. 
Waters offers the DisQuE™ Dispersive Sample Prepara-
tion Extraction Products that include pre-weighed sor-
bents and buffers described in regulatory protocols such 
as primary secondary amine, magnesium sulfate, and 
graphitized carbon black. QuEChERS extraction and 
dSPE cleanup produces an extract suitable for analysis 
via GC-MS or LC-MS-MS.

PESTICIDE IDENTIFICATION AND 
QUANTIFICATION
GC and LC are the most common techniques used 

for multiresidue pesticide analysis. Each technique has 
unique advantages and disadvantages, depending on 
the sample matrix and pesticides of  interest. Pesticide 
polarity is an important consideration, as GC-MS is best 
suited to less polar compounds while LC-MS is best for 
highly polar compounds. For GC analysis, a pesticide 
must be volatile or undergo derivatization while LC 
enables detection of  a much wider range of  pesticides. 
“We use either or both GC or LC for all of  our pesti-
cide methods,” says Troester. “Liquid chromatography 
extraction methods are typically easier and achieve 
lower detection limits, partially due to larger injection 
volumes. GC methods are rugged, reliable, and offer a 

industry insights: pesticides

"GC and LC are the most common 
techniques used for multiresidue 
pesticide analysis."
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different detection approach than LC. This can lead to identifica-
tion of  compounds LC may miss.” 
Detection methods are also an important consideration. MS quan-

tifies the mass-to-charge ratio of  ions, while MS-MS (tandem MS) 
breaks precursor ions into fragments, which are then separated and 
detected in a second stage. MS-MS offers greater selectivity, which 
is beneficial for the detection of  known compounds. According to 
Troester, “The obvious advantage of  MS-MS is the high level of  
selectivity leading to lower method detection limits. The advantage 
of  MS is the lack of  selectivity, which can be useful in identifying 
compounds that we were not necessarily even looking for and is 
helpful in identifying ‘unknown’ compounds.”

NEW TECHNOLOGY BRINGS TESTING  
TO THE FIELDS
Improved techniques and technologies facilitate faster, more ac-

curate pesticide residue detection. According to Eimear McCall, 
principal business development manager in food safety, Waters 
Corporation, “Older methods of  measuring glyphosate residues 
tend to be more time-and solvent-intensive. For this reason, more 
routine testing labs are adopting simpler and greener methods of  
measuring glyphosate. The HILIC [hydrophilic interaction liquid 
chromatography] method targets metabolites to address pending 
changes to the regulated residue definitions.”
McCall describes a trend toward field instrumentation for pesti-

cide analysis, “Laboratory-based LC-MS technologies have been 
employed for screening pesticides for years. However, interest 
is growing for more rapid screening techniques for deployment 
outside the lab. Such field-deployable technologies may mitigate 
risk at earlier points in the supply chain by allowing growers to 
screen crops pre-harvest to determine the best time to harvest 
them, thereby reducing the risk to consumers. And so, laboratories 
are challenging vendors to deliver rapid, field-deployable, portable 
technologies such as direct MS whereby samples are introduced 
into the mass spectrometer under atmospheric pressure without 
prior chromatographic separation, with automated chemometric 
statistics for obtaining results in real time.”
The impact of  pesticides used in conventional farming on human 

health remains unclear, and at this time, pesticides are still widely 
used to improve crop yields. Adherence to maximum residue limits, 
ongoing efforts to reduce the amount of  pesticides applied, and 
sensitive testing techniques all serve to ensure consumer health and 
safety. As technology improves, we may further reduce our reli-
ance on pesticides. In the meantime, vigilance is required to ensure 
environmental and human health.

Michelle Dotzert, scientific technical editor for Lab Manager, 
can be reached at mdotzert@labmanager.com or 226-376-2538.
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Starline helps Princeton 
Plasma Physics Laboratory 
plan ahead for future facility. 

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

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

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

Unfortunately, using traditional power 
methods often results in outlets that are 
hard wired in place. Not only do these 
inhibit layout changes, but in most 
cases they also lead to expensive
rewiring work in the future that wastes 
valuable resources and time.

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

and plug-in modules that can be 
rearranged for convenient access to 
power. Starline Track Busway is an 
overhead power distribution system 
that has a continuous access slot 
to plug into power. Available with a 
versatile selection of plug-in units, 
the busway gives PPPL the ability to 
access power when and where they 
need it.

With flexibility being a major concern 
for PPPL’s new lab space, it needed a 
customizable power system that could 
grow and change with its research 
needs. Plug-In Raceway and Track 
Busway were chosen as its products
of choice due to the systems flexibility 
and ease of installation and future 
modifications.

Result
By choosing Starline for its power 
distribution, PPPL ensured its 
access to power would never be an 
obstacle to the laboratory’s future 
arrangements. The Laboratory of 
Nano Synthesis will be able to 
accommodate whatever equipment 

layout is most efficient for its 
Research, without any costly electrical 
modifications.

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

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

Solution
PPPL ultimately chose Starline Plug-
In Raceway and Track Busway as the 
power distribution systems for its new 

Laboratory of Nano Synthesis. With 
Starline, PPPL is able to arrange its 
electrical outlets based upon the needs 
of its workspace, instead of arranging 
its workspace around the electrical 
outlets.

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

Plug-In Raceway comes with a 
prewired backplane and takes
approximately one third less time 
to install than similar products. The 
backplane can then be covered by an 
assortment of snap-on cover pieces 

The objective for 
the electrical design 
in the new lab space 
was to incorporate 

infrastructure flexibility 
for the changing 

environment of plasma 
research.

- Craig Shaw,
Power Engineer PPPL

StarlinePower.com/LabManager

http://www.starlinepower.com/labmanager
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Q: What applications/research 
fields are best suited for the 
use of gas chromatography 
methods? 

Joe Hedrick: GC and GC-MS 
have become fundamental tools in 
nearly all scientific, industrial, and 
regulatory fields. Gas chromatogra-
phy is best suited for the analysis of  
complex mixtures or target analysis of  
specific analytes in complex mixtures. 
As the name implies, it is applicable 
to any material or analyte that has a 
significant vapor pressure and is stable 
at elevated temperatures.

Q: Are there any new 
applications where GC is 
emerging as a useful technique?

Joe Hedrick: Gas chromatography 
applications are constantly growing as 
scientific fields expand, new materials 
are discovered, and the importance of  

different biologic pathways are explored. 
The basic use of  gas chromatography, 
the quantitative and qualitative analysis 
of  complex mixtures, has remained 
relatively constant. How and what that 
“use” is applied to continues to evolve. 
Metabolomic analysis in breath, bio-
markers in crude oil, identifications of  
cannabinoids in hemp extracts, to name 
a few. The list of  new applications of  an 
“old” tool is long and growing.

Q: How have GC instruments 
evolved in recent years? How do 
you anticipate they will continue 
to adapt or change in the future?

Eric Denoyer: GC is a mature 
technology, so while incremental 
performance and quality improvements 
have indeed been made over recent 
years, the major breakthroughs in GC 
development have involved the user ex-
perience. Specifically, GC systems have 
become smarter with more powerful 

automated troubleshooting and diag-
nostic functions. They are supported by 
much more intuitive user interfaces and 
consumables, so they are easier to use 
and operators can achieve better results 
faster, with fewer mistakes. 

GCs are also becoming more con-
nected and many are now designed 
as internet appliances. As such, they 
can be connected to by mobile devices 
such as tablets or phones, so managers 
and operators can view status, trouble-
shoot, and control operations remotely. 
Further development of  these smart 
connected IoT (internet of  things) 
functions is a major future trend for 
GC (and other analytical instrumenta-
tion) in the future.

Q: What are the most common 
challenges users of GC face?

Joe Hedrick: The most common 
challenges we hear are not directly 

ask the expert

Eric Denoyer, PhD

Joe Hedrick

Eric Denoyer, PhD, is the senior marketing director of the Gas Phase Solution Division 
at Agilent Technologies. He has been developing gas chromatography (GC) and mass 
spectrometry (MS) instrumentation over the last 15 and 18 years, respectively. During that  
time, Denoyer has also been responsible for developing software systems to support  
that instrumentation.  

Joe Hedrick is the outbound marketing manager of the Gas Phase Solution Division at 
Agilent Technologies. He has been with Agilent for almost 30 years, most of that time as a 
field application chemist, teaching and consulting on GC and GC-MS. Part of his team in 
his current role includes a group of chemists in Wilmington, Delaware, US; and Shanghai, 
China, that develop new gas phase applications as well as optimize older applications to 
take advantage of newer technology and techniques.
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related to GC but on either side of  the 
GC analysis. Sample preparation con-
tinues to be a challenge, especially with 
lower detection limits, sample tracking 
becomes more challenging as sample 
load increases, and along with that in-
terpreting and reporting of  results. Gas 
chromatographs continue to evolve and 
are becoming easier to use and more 
reliable, which is leading to higher 
sample loads. The higher sample loads 
in turn put pressure on other parts of  
the sample analysis chain.  

Q: What sort of obstacles 
arise when developing new, 
innovative GC instrumentation?

Eric Denoyer: All new tech-
nologies face adoption challenges, 
especially when replacing established 
mature technologies. Making sure the 
new technology is amenable to specific 
applications can take time and every-
one is busy. The more new, innovative 
GC instrumentation gets out there and 
proves its value, the more adoption 
will occur—it will build on itself.

Developing new, innovative GC 
instrumentation can be a challenge, 
and seeking end user input isn’t always 
easy. Henry Ford said if  you asked 
customers what they wanted in new 
transportation, they would have said a 
faster horse. That’s because it is not al-
ways evident to end users what might 
even be possible. They usually don’t 
have access to the high-end R&D 
teams who are dreaming up innovative 
new approaches that instrument man-
ufacturers do. So, voice of  customer 
usually focuses on what “needs” to be 
accomplished rather than on “how” 
it should be accomplished. And if  
the “how” ends up being significantly 
different than the established norm, 
it can be a surprise and potentially of  

concern to the end user. That’s why 
the benefits of  new, innovative instru-
mentation must be made very clear at 
the outset, to overcome this possible 
obstacle to adoption.

Q: How has automation played 
a role in GC development?

Eric Denoyer: Over the past 50 
years, more and more processes have 
become automated in GC.  Auto-
mation doesn’t necessarily replace 
operators, but instead frees them up 
for other more value-added activities. 
One of  the earliest and arguably one 
of  the most impactful was automatic 
integration of  GC peaks. Cutting 
and weighing GC peaks is difficult 
to imagine these days, especially for 
younger users, but for some it was real, 
and a real time sink as well.  

Automated sample injection was an-
other major leap forward. It not only 
untethered operators from the instru-
ment, but also led to a much higher 
degree of  precision and reproduc-
ibility. Surprisingly, it took decades 
to become fully accepted, but is de 
rigueur these days.

Probably the next big leap in automa-
tion is within the digital domain. Auto-
mated troubleshooting and diagnostics 
are now a reality and greatly reducing 
maintenance downtime. Automated 
system performance and status checks 
assure systems are fit and configured 
for purpose. This is not only important 
for streamlining quality control, but 
also for documentation in regulated 
environments, or in expert testimony. 
Automation in data analysis and 
review is a holy grail that is also being 
addressed, to help to reduce what 
many lab managers consider their 
greatest productivity bottleneck.

Q: Any advice for choosing 
the right GC equipment for a 
specific application, or any 
maintenance tips to keep 
equipment running efficiently?

Eric Denoyer: One of  the best 
words of  advice for keeping a GC up 
and running at its very best is to carry 
out regular preventive maintenance. 
While some lab managers fear this 
could increase running costs, it saves 
costs by reducing unplanned down-
time. Many modern GCs are equipped 
with early maintenance feedback 
systems and can alert users as the time 
for maintenance approaches. Having a 
liner or a septum reach the end of  its 
useful life in the middle of  a batch run 
is frustrating at best. It can not only 
result in sample reruns, increasing cost 
and decreasing productivity, it can also 
result in the loss of  precious sample 
which may be irreplaceable.

GCs can be configured in so many 
different ways to do so many different 
things. But there are many resources 
available to help choose the right GC. 
First, application notes from GC vendors 
are widely available and can identify the 
right configuration for the job. Online 
communities that some GC vendors host 
also can provide peer-to-peer advice that 
can be trusted to help in the decision 
process. Finally, most vendors have sales 
and support teams that are expertly 
trained and ready to provide professional 
advice on instrument configurations for 
different applications. In fact, one of  the 
best resources for discussing the right 
GC for you is the service engineer visit-
ing the lab for maintenance or repair on 
your existing GC.

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

ask the expert
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by Angelo DePalma, PhD

In creating a life-sustaining “bubble” within a 
hostile laboratory environment, biological safety 
cabinets (BSCs) protect workers, the environment, 

and processes involving cells or biological tissues. 

The first best-practice tip, directed mostly at chemists 
and analytical scientists, is that BSCs are not fume hoods. 
Air flow into hoods is more robust and does not protect 
products or processes from ambient air and its many 
contaminants. Fume hoods also vent to the outside, 
whereas BSCs may vent or recycle laboratory air through 
a HEPA filter, returning the scrubbed air to the laboratory. 
Knowing the type of  protection required for product, 
process, and worker is the key to selecting the right BSC. 

You’re not at the bench!
If  asked, most users would recognize that the spaces 
inside BSCs are potentially hazardous. Yet, Jeff  Serle, 
senior vice president at Germfree (Ormond Beach, 
FL), warns complacency easily replaces caution. “Be 
cognizant that you’re working in a BSC and not at your 
bench or at your desk. Plan your work so that when issues 
arise you can control what happens inside the cabinet.”

Users need to be aware that the principal safety feature 
on all BSCs is inward air flow. Unlike fume hoods, which 
only draw air through or away from the operator’s 
breathing zone, BSCs must also balance the HEPA-
filtered downflow air. “That balance can be affected by 
where users stand, or their movements,” Serle says.

Devon Kramer, a sales specialist at Air Science (Fort Myers, 
FL), notes that even “placement of  a BSC within a room 
is critical to assure optimal airflow.” Work planning should 
include each step of  a workflow or experiment, including 
how to handle waste and avoid cross contamination. Serle 
suggests working from “clean to dirty” or “dirty to clean,” 
depending on the technician’s handedness (left to right or 
vice versa). “Conventionally, dirty to clean is in the left-to-
right direction, so materials and equipment should never 
move in the opposite direction, from right to left.”

Avoiding airborne contaminants
BSCs work by purifying non-sterile ambient laboratory 
air through HEPA filtration. Purified air is then blown 

downward, toward the product or process on the BSC’s 
work surface. Since the product or process may have 
contaminated this air, it passes through a second HEPA 
filter before being exhausted to the outside or back into the 
lab. So, as a general tip, labs need to maintain those filters 
and assure that air flow remains within specifications.  

“Researchers often assume that working within a BSC 
guarantees a sterile work environment,” says Daniel 
Eisenman, PhD, director for Biosafety Services at Advarra 
(Research Triangle Park, NC). “However, the hood only 
protects from airborne particulate contaminants.”

For avoiding most sources of  contamination, Eisenman 
offers the following tips:
• Disinfect work surfaces before and after working to 

minimize or eliminate surface contamination
• Ensure that materials brought into the hood are 

either disinfected or sterilized 
• Wear personal protective equipment wherever 

appropriate to avoid introducing contamination from 
the researcher’s skin. “Humans are constantly shedding 
skin cells, which are covered in bacteria”

• Become familiar with aseptic technique to avoid 
introducing contamination

• Avoid blocking the air intake grills in front and in the 
back of  the work surface, as this may disrupt airflow

• BSCs are not storage bins! Avoid storing materials in 
the hood that may disrupt airflow

• Disinfect gloves or process contact surfaces whenever 
they touch a non-sterile surface outside the BSC

• Don’t assume the hood’s UV light effectively 
disinfects the hood’s work surface. Many BSCs are 
equipped with UV disinfection units, but UV is 
no substitute for aseptic technique and thorough 
disinfection. UV has poor penetrating capability 
to disinfect liquid or solids that may be protecting 
microbial contaminants

• Locate BSCs away from doors and high traffic areas 
to avoid turbulent airflow that interferes with airflow 
within the hood

• Avoid open flames, which also may disrupt airflow, within 
the hood. “HEPA filters have been known to catch fire”

• Avoid using volatile or dangerous chemicals within 
the BSC. The most common BSCs (Class II, Type 
A2) exhaust 70 percent back into the room and 
provide zero protection against chemical fumes
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Only as safe as the user
“Additionally, remember that BSCs must be certified upon 
installation, annually, and after repairs. National Sanitation 
Foundation (NSF) accredited certifiers ensure operation 
within the parameters specified by the manufacturer and the 
NSF49 standard for biosafety cabinets,” Eisenman adds.

As with any laboratory operation, safety is the primary 
concern when operating a BSC. Roger Pons, a product 
manager at Telstar (Bristol, PA), notes that BSC work often 
involves biohazards, so “regardless of  the agent the user 
is working with, the BSC is only as safe as the individual 
operating it. Users should keep up with maintenance and 
certification schedules, and clean or disinfect the cabinet 
through established cleaning protocols.” Additionally, Pons 
urges users to keep waste from spills in a biohazard bag inside 
the cabinet, never outside. “Cover spills with a disinfectant 
towel to prevent aerosolization, and give the disinfectant 
time to work. After cleanup, depending on the disinfectant, 
a sterile water rinse should be used to avoid corrosion of  the 
stainless steel inside the cabinet.”

Enough is enough
Scott Alderman, director of  operations at the Duke Human 
Vaccine Institute (Chapel Hill, NC), advises lab managers not 
to purchase more BSC than they need, and to base decisions on 
understanding the hazards their work entails. “Most activities 
conducted in a clinical or biomedical research laboratory 
require a Class II Type A2 BSC. Adding a canopy connection 
to the building’s exhaust system, or purchasing a Type B 
cabinet without a sound reason increases costs and possibly 
increases the risk of  cabinet malfunction.”

Alderman is also big on field-test certifying BSCs, per NSF/ANSI 
Standard 49, before initial use and at least annually thereafter. 
“Proper BSC performance requires balancing airflows throughout 
the unit.” Verifying proper function post-installation is important 
because “shipment and delivery subjects a BSC to shock and 
vibrations that can damage the unit’s integrity. Field testing is the 
only way to know for sure that a unit is performing as designed.”

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

http://www.eas.org
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FOR ADDITIONAL RESOURCES ON LABORATORY BALANCES, INCLUDING USEFUL ARTICLES AND A LIST OF 
MANUFACTURERS, VISIT WWW.LABMANAGER.COM/BALANCES

by Angelo DePalma, PhD

Recording laboratory data by hand is more than just 
mind-numbingly boring. Manual transcription 
of  multi-digit balance readings is a significant 

source of  errors which, when introduced early, can 
change the outcome of  an experiment or process. Hence 
the emergence, evolution, and coalescence of  laboratory 
data products like laboratory information management 
systems (LIMS, which are sample-centric) and electronic 
laboratory notebooks (ELNs, process-centered). 

Major instrument makers provide software for linking a 
lab’s spectrometers, chromatographs, and high sticker-
price process equipment with enterprise- or laboratory-
level information systems. Lab peripherals like rotary 
evaporators, dryers, and balances were the last pieces to 
join the networked ecosystem, which they are now doing 
to great benefit through the elimination of  drudgery and 
transcription errors. 

Today, almost every lab captures weighing data as it is 
generated, without operators as much as touching pen, paper, 
or electronic device (other than the instrument’s keypad). 
In regulated environments, particularly pharmaceutical 
and biotech service laboratories operating under “Good-X-
Practices” (GLP for labs, GMPs for production), adherence to 
relevant FDA regulations is a must.

At its most basic, lab balance software automates routine, 
repetitive operations like taring and calibration, while 
flawlessly copying, storing, and retrieving numbers that 
stretch to five or six significant figures.

In a review of  weighing automation and data acquisition, 
METTLER TOLEDO (Columbus, OH) discusses the data 
processing hierarchy as it relates to balances, emphasizing the 
company’s LabX software. LabX covers the aforementioned 
“peripheral” instruments that LIMS or ELN developers 
may have overlooked, like balances, pH meters, titrators, and 
densitometers. It provides the usual advantages of  scalability, 
security, and elimination of  human error but the applicability 
of  LabX to balances outside the METTLER TOLEDO 
product line is unknown.

Laboratories with LIMS, ELNs, enterprise- or operation-
level software already in place need not worry about 
ever missing a significant figure. LIMS/ELN and leading 

balance companies have already done the grunt work for 
you, providing more or less plug-and-play capability. 

However, academic or small labs with lots of  weighing to 
do but which have not yet taken (or are unlikely ever to 
take) the plunge into scientific data management systems 
are not without recourse, as several vendors sell data 
software specifically for balances. 

For example, Adam Equipment (Oxford, CT) offers AdamDU 
Data Collection software, which collects data from up to eight 
of  the company’s balances. AdamDU interfaces with more-
encompassing data systems or works as a standalone program, 
feeding data into familiar office programs. 

An older article on do-it-yourself  solutions suggests 
that someone with modest information technology skills 
can exploit the communications interfaces built into 
modern balances and computers to achieve automated 
data capture directly into an Excel spreadsheet. More 
recently, Progressive Scale & Software Solutions (Bethel, 
CT) introduced Soft Indicator 3.78 Scale Software, a 
configurable balance data collection system that works 
with any streaming bidirectional RS-232 indicator or 
balance. Data are exported into Excel or Microsoft Access.

Some labs with very specific data acquisition needs limited 
to balances might also consider one of  the many cloud-
based LIMS, ELN, or hybrid products. I know, you’re 
thinking “but I don’t need a LIMS or an ELN, and I have 
neither the time nor the money for that kind of  project.” 
If  that is your feeling, think again.

Sales staff  at every LIMS/ELN company will try their 
best to convince you that you’re wrong, that data integrity 
for all your workflows is your most valuable asset, and that 
you will undoubtedly find other instruments and processes 
(aside from weighing) that can benefit. They’re right, of  
course. What they don’t always advertise up front is that 
their systems are modular, with the capability of  adding 
or removing instruments and workflows as needed. Are 
these systems worth deploying, from either the vendor’s or 
customer’s perspective, only for weighing?

The only way to know for sure is to ask.

Angelo DePalma is a freelance writer living in Newton, New 
Jersey. You can reach him at angelo@angelodepalma.com.
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The Polymerase Chain Reaction (PCR) method is used to amplify target DNA sequences. Primer 
design, reaction mixtures, primer melting temperatures, and thermal cycling conditions contribute 
to the success of the experiment. Optimizing these conditions and taking steps to prevent 
contamination help to ensure successful outcomes. 

The primer is a short nucleic acid sequence, required as a starting point for DNA synthesis. 
Primers flank the DNA target region, with one annealing to the plus strand (5’ → 3’) and the 
other annealing to the minus strand (3’ → 5’). DNA polymerase then extends the primers. 

The PCR reaction mixture contains water, buffer, polymerase, dNTPs, MgCl2, primers, and the 
DNA template. 

To minimize the risk of pipetting errors, prepare a PCR master mix consisting of sterile distilled 
water, buffer, dNTPs, primers, and polymerase in a single tube. Aliquot the master mix, then 
add MgCl2 and DNA template.

Thermal cyclers heat and cool the reaction mixture to facilitate denaturation, annealing, and 
elongation. Cycle duration and temperature depend on characteristics of the polymerases, 
buffers, template size, and GC content of the DNA.

PCR EXPERIMENTS

DESIGN

MIXTURE

CONDITIONS

Primer

Reaction

Thermal C ycl ing 

Optimizing

PRIMER DESIGN

REACTION MIXTURE 
PREPARATION

~ GC content between 40-60%.

~ 3’ end of the primer should contain a  
C or G. The hydrogen bonds in GC pairs 
will promote binding and ensure DNA 
ends stay annealed.

~ Avoid primer dimers: ensure the 3’ ends 
of a primer set are not complimentary.

~ Avoid hairpin loops: ensure the 3’ end  
of a single primer is not complimentary 
to other sequences in the primer.

~ Avoid slipping: do not use single base 
runs of more than 4, and do not use 
dinucleotide repeats.

~ Magnesium is a DNA polymerase cofactor. 
Magnesium concentration must be 
optimized to ensure maximum yield  
and specificity.

~ When selecting a buffer, refer to 
the guidelines provided by the 
DNA polymerase supplier. Buffer 
recommendations will differ depending  
on the DNA polymerase in use.

~ Add reagents to the reaction mixture  
in the following order: 

o Sterile distilled water

o PCR buffer

o dNTPs

o MgCl2

o Forward primer

o Reverse primer

o Template DNA 

o Polymerase

  Tips for

  Tips for

There are many databases and 
primer design tools available to 

simplify the process.

It is important to optimize  
the input amount of DNA, as too 

much increases the risk of nonspecif ic 
amplif ication and too little wil l  

reduce yields.

Primer Tm is the temperature at which half the DNA duplex dissociates and becomes single 
stranded. The primer melting temperatures should differ by no more than 5°C of each other. 
The conventional calculation for Tm is as follows:

2°C (A + T) + 4°C (G + C)
The nearest-neighbor thermodynamic models are superior to the conventional calculation,  
as they take into consideration the stacking energy of neighboring base pairs.  

TEMPERATURE
Melting

There are several online resources for calculating Tm  
with the nearest-neighbor models.

PCR additives, co-solvents, and modified nucleotides can lower Tm.

tm

Tm
A+ ∆S + Rln

- 273.15 + 16.6LOG [NA+]
Sodium ion
concentration in M
or mol L-1

Oligonucleotide
concentration in M

or mol L -1Gas constant of
0.00199 kcal K -1.

mol-1
Entropy change in

kcal K-1. mol-1

Enthalpy change in
kcal mol-1

Conversion factor to change 
the expected temperature in

Kelvins to ºC

Constant of -0.0108
kcal K-1. mol-1

Melting 
temperature in ºC

∆H
C
4

=

Denature DNA

Extend Primers

Anneal Primers

SETTING THERMAL CYCLING CONDITIONS
~ The initial denaturation step occurs at 94°C to 98°C, depending on the size of the template  

and DNA GC content.

o High GC content (>65%) may require a longer incubation or higher temperature.

o Buffers containing high salts may also require a higher temperature.

~ The annealing step should occur approximately 5°C below the Tm of the primers.

~ Extension time depends on the DNA polymerase in use. Taq DNA polymerase requires  
1 min/kb and Pfu DNA polymerase requires 2 min/kb. Check manufacturer recommendations 
for temperature and time parameters specific to the DNA polymerase in use.

  Tips for

PCR contamination may result in the production of unexpected amplicons. Taking precautions 
throughout the experiment helps to ensure accurate results.

PCR CONTAMINATION
Avoiding

AVOIDING PCR 
CONTAMINATION
~ Use PCR plates made with low binding 

materials such as polypropylene to 
increase recovery.

~ Ensure plates, tubes, and pipette tips  
are certified to be free from DNA, 
DNase, RNase, and inhibitors.

~ Employ a unidirectional workflow 
during setup, separating pre- and post-
amplification space.

~ Work in a space dedicated to PCR,  
and work in separate PCR setup and  
PCR analysis areas.

~ Set aside dedicated equipment 
(pipettes, centrifuge, vortex, etc.)  
for PCR setup.

~ Decontaminate equipment regularly.

~ Open tubes carefully and as infrequently 
as possible to minimize aerosols. 

  Tips for

optimizing PCR

Sponsored by
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by Mike May, PhD

Light absorbed or emitted in nature reveals 
information about objects in, on, and around 
Earth, even into space. To analyze atmospheres 

and objects, scientists use both ultraviolet (UV) and 
visible (Vis) light, which have wavelengths of  10-400 
and 380-740 nanometers, respectively. Portable tools to 
detect these wavelengths provide even more information, 
because a scientist can take the device where it’s needed. 

Some scientists make use of  UV-Vis devices across their 
careers. Kimberly Strong, professor and chair of  the 
department of  physics at the University of  Toronto, first 
used UV-Vis spectrometers in 1992. She started using 
UV-Vis detection during her post-doctoral work at the 
University of  Cambridge and York University, and she 
continues to use this technology in many different ways. 
As she says, “I have worked with ground-based, balloon-
borne, and satellite-based UV-Vis instruments.”

Other scientists also benefit from portable options. “We 
use the portable UV-Vis spectrometer whenever testing 
gemstones, usually colored stones, for our clients on-
site—that is when we are testing abroad, for example, 
at our booth in trade shows,” says Michael Krzemnicki, 
director of  the Swiss Gemmological Institute SSEF in 
Basel, Switzerland. The device that he uses sits on a table 
and is connected to a laptop. Although it’s not handheld, 
Krzemnicki calls it “portable and easy to use.”

How portable a device needs to be depends on the 
application. The portability of  commercial devices 
ranges from being easy to move around to actually 
being handheld. In some cases, any mobility is enough; 
other times, scientists really need a UV-Vis device that 
can be carried in one hand.

The right fit for the project
When asked why she picked UV-Vis detection, Strong 
says, “The UV-Vis spectral range includes absorption 
features of  a number of  trace gases, making it well 
suited for retrieving their atmospheric abundance from 
atmospheric absorption spectra.” As examples of  trace 
gases, she mentions ozone, several halogen gases involved 
in ozone chemistry, nitrogen dioxide, and several other 

gases that affect air quality, as well as aerosols. “UV-Vis 
instruments are relatively compact, making them suitable 
for deployment on high-altitude balloons and satellite 
platforms, as well as on the ground as part of  long-term 
global networks, such as the Network for the Detection 
of  Atmospheric Composition Change and the Aerosol 
Robotic Network, AERONET,” Strong explains.

Krzemnicki and his colleagues use this technology 
for items on or in the earth. “The UV-Vis absorption 
spectra—and the UV-emission spectra, which we also can 
take with the same instrument—provide us with principle 
information, [like] spectra, about the color of  gemstones.”

These scientists use the spectrum to learn more about a 
stone. The analysis “may help to identify the material—
for example, sapphire or blue glass, copper-bearing 
‘Paraiba’ tourmaline or blue tourmaline without copper, 
blue spinel that is colored mostly by iron or cobalt-
spinel.” Krzemnicki and his colleagues also use UV-Vis 
detection to deduce how a stone has been treated, such 
as distinguishing green-dyed jadeite from naturally 
chromium-colored jadeite or heated from unheated spinel. 
“And finally,” he says, UV-Vis analysis “may support us in 
deducing the geographic origin of  a colored gemstone—
for example; sapphire from Kashmir versus sapphire from 
a Basaltic deposit, such as in Pailin, Cambodia; or emerald 
from Colombia versus emerald from Afghanistan.”

Picking a product
In selecting the right portable UV-Vis device, start 
by knowing how you plan to use it. “Know your 
measurement requirements,” Strong says. As she 
points out, this should include the required spectral 
range, spectral resolution, spectral stability, integration 
time, measurement frequency, temperature stability, 

FROM ANYWHERE ON EARTH TO OUTER SPACE, THESE PORTABLE 
DEVICES REVEAL MORE OF NATURE

U
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“In selecting the right portable 
UV-Vis device, start by knowing 
how you plan to use it.”

https://www.labmanager.com
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and factors associated with the type of  detector, including 
quantum efficiency, signal-to-noise ratio, and cooling.

“There are trade-offs between handheld UV-Vis devices 
and larger UV-Vis spectrometers,” Strong says. “Each has 
its benefits and disadvantages.” In some situations, scientists 
develop a custom solution. As an example, Krzemnicki says, 
“What we use is a portable and lightweight UV-Vis absorption 
spectrometer, which we (SSEF) developed in collaboration 
with the physics department of  the University Basel.”

When asked what a scientist should look for in a UV-Vis device, 
Krzemnicki says, “Buy quality!” It’s important, he says, to purchase 
a device with a very sensitive detector and “an excitation lamp 
with a broad and strong emission spectrum ranging deep into the 
UV range—down to about 300 nanometers.”

The unknown
To me, a biologist with experience in the field and the lab, the 
possible uses of  a portable UV-Vis detector are endless. It gets 
even better if  the device is handheld—something that I can 
take with me and aim at whatever I see.

What light do different plants reflect? How about bird feathers? 
What about insects? There is nothing in nature that I can’t 

point the device at and learn something. What will I learn? I’m 
not sure, but it’s a perfect tool for exploring. Any number of  
spectral readings from nature could trigger more questions, 
followed by experiments.

When a scientist needs to make UV-Vis measurements in 
the field, portability really matters. It’s not always possible 
to drag a big instrument to a site. Maybe a portable UV-Vis 
spectrometer is not as sensitive as a lab-based one. Maybe it 
lacks some of  the fancy features that a bigger device delivers. 
But a scientist can take this device to the samples.

Those samples range from gases in outer space, to gems 
around the world, and anything else that a scientist wants to 
analyze. Some of  the most exciting results might come from 
the completely unknown. Decades ago, Tom Eisner, the late 
chemical ecologist from Cornell University (Ithaca, NY), 
showed that insects home in on flowers by seeing UV patterns 
that look like a target. Who knows what else nature can teach 
us when scientists look deeper into places and things with 
UV-Vis spectroscopy. Portable devices will help us answer 
that question.

Mike May is a freelance writer and editor living in Texas. You can 
reach him at mike@techtyper.com.
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by Brandoch Cook, PhD

Ultra-high vacuum (UHV) systems are essential 
tools for researchers and engineers to 
achieve extremely low pressures in contained 

environments. They are powerful enough to accurately 
measure and alter the smallest semiconductors, or 
to unravel some of  the mysteries of  the vastness of  
space-time. Units of  pressure can be as confusing as 
units of  British currency. If  you live at sea level, you 
can reasonably assume a pressure of  roughly one 
atmosphere, unless you decide to climb a mountain, or 
the weather turns foul. One atmosphere corresponds 
to 760 millimeters of  mercury (mmHg), a unit your 
doctor uses when recording blood pressure. Scientific 
and engineering literature regularly report pressures in 
Torr, which are roughly equivalent to mmHg, although 
the international standard (SI) unit is the Pascal (Pa). For 
every Torr there are 133.3 Pa, so that one atmosphere 
equals about 101,300 Pa, which is also 1013 millibar 
(mbar). For Americans filling the tires of  your minivans, 
this is also about 14.7 pounds per square inch, or a little 
less than half  of  what you need. Do you follow? 

If  you dive in the ocean, the pressure increases one 
additional atmosphere for about every 10 meters you 
descend. Conversely, in the long line to reach Mount 
Everest’s death zone, the atmospheric pressure drops 
to less than 20 percent of  what it was at sea level, a 
precipitous decline related to a molecular gradient 
in which the majority of  mass in Earth’s atmosphere 
occupies the bottom few kilometers of  it. Pressure 
trends more slowly toward an asymptotic lower limit 
within the stratosphere. Gas molecules become much 
more widely dispersed, and hence less likely to collide.  

Ultra-high vacuum replicates conditions somewhere 
between the stratosphere and the most immediate 
reaches of  outer space, achieving pressures in the 
range of  10-7 to 10-12 Pa. Reaching pressures this low 
is necessarily a stepwise process. First, the receiving 
chamber has to be baked at high temperature, and so 

is most often made of  high quality stainless steel, or 
of  alloys that promote the exclusion of  gases. A rough 
vacuum obtains 10-3 Pa, then a turbo molecular pump 
reaches about 10-8 Pa. In the final step, a specialized 
pump with metallic seals and gaskets and a dedicated 
gauge brings it to its target. Like dust in a seemingly 
empty room, under ordinary high vacuum, residual 
gases will settle on chamber surfaces in a monolayer 
in milliseconds. Under UHV, monolayer deposition 
takes days, with the hypothetical remaining molecules 
needing to travel about 50 kilometers to find each 
other. This becomes very important for multimillion-
dollar particle physics experiments that might best be 
described as quantum existentialism, which depend 
greatly on the predictability of  the path of  a proton or 
ion beam through a long, sealed chamber. A lot is riding 
on ensuring the beam is not scattered by remnant gases. 

In the comparatively humble laboratory space, UHV 
is broadly applicable to many fields of  measurement 
and materials science. Notable among these are various 
iterations of  electron and atomic force microscopy, 
and the production and manipulation of  nanoscale 
constructions, for instance in the development of  thin 
film-based semiconductors for high-fidelity electronics. 
The combination of  these fields enables the alteration 
of  graphene- or transition metal-based two-dimensional 
nanomaterials, while characterizing those changes at the 
atomic level using transmission electron microscopy. 
Microscope companies such as Zeiss and Nikon offer 
transmission electron microscope platforms, however 
the upgrade to UHV requires customization with 
specialized pumps and gauges. Gamma Vacuum is an 
industry leader, providing a wide array of  ion, titanium 
sublimation, and non-evaporable getter pumps, as well as 
controllers and other accessories. Additionally, there is a 
wealth of  contractors that can customize UHV builds to 
the ideal specifications of  a given research goal. 

Brandoch Cook, PhD, is an assistant professor in the Weill 
Cornell Medicine Department of  Surgery in New York City. 
He can be reached at brandoch.cook@gmail.com.
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Variable air volume systems coupled with high-performance fume hoods have revolutionized energy conservation 
efforts and maintain containment and safety as a priority. The new Labconco Protector I-S line is ideal for 
organizations that do not require the quantity of  fume hoods to offset the expense of  a building ventilation 
management system, offering a conservation-based approach. 

LINKED FOR EFFICIENCY

I-S Hoods combine the high performance of  Labconco 
Protector® XStream®, Premier® and XL™ Hoods with 
the volume variability of  Intelli-Sense™ Multi-Speed 
Blowers. Not only are these hoods peak performers, 
but they also have an integrated Automatic Position 
Exhaust. I-S Hoods include a factory-installed sash 
position sensing system, so that when it is raised or 
lowered, the hood automatically adjusts the blower’s 
speed to maintain a safe face velocity without relying on 
a separate variable air volume (VAV) valve.

HOW I-S FUME HOODS ARE DIFFERENT

With the I-S option, the hood communicates with the 
blower to adjust air volume to keep a user safe without 
the need for human monitoring. For added safety 
and installation ease, the Guardian™ Digital Airflow 
Monitor, sensor switches, Intelli-Sense multi-speed 
controller and all associated wiring is factory installed. 
The energy saving fume hood design is completed with 
a work surface, a base cabinet(s) and an Intelli-Sense 
Coated Steel, Fiberglass or PVC blower.

Still on the fence about why I-S Hoods are the right 
choice? Consider a few examples:

1. LIMITED SUPPLY AIR:

A limited amount of  supply air directly affects fume 
hood quantity and capability. Consider a lab renovation 
project that has a supply air capacity of  2300 cubic feet 
per minute (CFM). Research needs dictate three 6’ fume 
hoods are necessary, and safety standards require testing 
hoods with the sash fully open at 100 feet per minute 
(fpm). Under these parameters, each traditional 6’ hood 
will require 1150-1250 CFM, and the lab would be 
limited to two fume hoods. Since many applications can 
be conducted with the sash at 18” open or less, an I-S hood 
can provide solutions for installing an additional hood.

At 18” open with 100 fpm face velocity, our I-S Hoods 
use 720 CFM, a savings of  430 CFM per hood; a 
constant volume hood will still require 1150-1250 CFM 
at any sash position. Three I-S Hoods at 18” sash height 
consume 2160 CFM, thus providing the right number 
of  hoods without major ventilation modifications and 
expense. This scenario will require the technicians to be 
conscious of  other hoods when needing to work at full 
open sash positions, but without the I-S solution, the 
renovation is limited to two fume hoods.

2. NIGHT SETBACK:

Perhaps this lab also wants to conserve energy when 
the lab is not in use. I-S Hoods can be calibrated to a 
low-flow setting when the sash is closed. If  the above 
lab is 6250 square feet and needs to accommodate 
4 air changes per hour (ACH) during lab vacancy, a 
total 25,000 cubic feet per hour needs to be exhausted, 
roughly 420 CFM. At this rate, the three I-S Hoods can 
be set to exhaust 140 CFM each to accommodate for 
unoccupied air change requirements for the lab––again 
an option unavailable with a constant volume system.

product in action

Labconco Protector I-S High Performance Fume Hoods 

I-S Fume Hoods, providing the exceptional high-performance fume hoods Labconco is known for, 
now with Automatic Position Exhaust.

Have a question about how I-S Hoods would fit into your lab? Contact one of our Project Development 
Managers for a free assessment: www.labconco.com/sales-and-support/project-management

Learn more about our I-S fume hoods at: www.labconco.com/sales-and-support/project-management
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FLOW CYTOMETRY DATA ANALYSIS SOFTWARE
FlowJo™ software version 10.6
• BD FACSDiva™ software integration enables researchers to 

streamline experimental design and analysis by importing and 

exporting compensation and gates separating cell populations of 

interest between BD instruments and FlowJo™ software

• Optimized spectral compensation enables a spectral analysis 

workflow allowing detection of fluors across all available channels 

• Additional heat mapping and overlays for kinetics, proliferation, 

and cell cycle analysis enhance visualization capabilities

BD 

www.flowjo.com

CRYO-EM SAMPLE PREP SYSTEM
chameleon
• Designed to enable consistent application of samples to 

high-quality foil grids for cryo-EM analysis, automating the 

current standard approach

• Provides high speed blot-free plunging and automated  

grid handling

• Offers grid screening based on ice thickness

• An algorithm calculates the optimal plunge time for freezing, 

to protect and conserve samples for improved 3D imaging

TTP Labtech 

www.ttplabtech.com

MASS SPECTROMETERS
Xevo TQ-S Micro & Xevo TQ-S Cronos
• The Xevo TQ-S micro features new performance enhancements that bring 

the quantitation of highly polar, ionic compounds in food to a higher level

• The Xevo TQ-S cronos is a new, tandem quadrupole mass spectrometer 

purposely-built for routine quantitation of large numbers of small-molecule 

organic compounds over a wide concentration range

Waters 

www.waters.com

technology news

technology NEWS
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AUTOMATION SCHEDULING  
SOFTWARE PLUG-IN
GBG Batch Planner™
• Accelerates lab productivity by automating schedules for 

high-value lab equipment

• Allows users to schedule the time and frequency to read 

the plate, as well as the duration of the experiment

• Users can also plan experiments over multiple days for 

time-course batches on the same workcell

• Compatible with Green Button Go 2019 and above

Biosero 

www.biosero.com

technology news

FINAL LINE MANIFOLD FOR BULK GAS SYSTEMS
Model 1030
• Regulates the pressure and flow of cryogenic gases from  

a bulk tank or micro bulk tank into facility pipeline

• Can be used for applications that involve nitrogen, oxygen, 

argon, and CO2 gases

• Able to deliver up to 250 psi (custom pressures are available)

• Designed for a variety of industrial, food packaging, and  

laser applications

The Harris Products Group 

www.harrisproductsgroup.com

CENTRIFUGE
General Purpose Pro Centrifuge Series
• Features a unique glass touchscreen that facilitates a sim-

pler user interface for immediate, effortless workflow and 

operation monitoring, and easy cleaning

• An ergonomically enhanced industrial design enables the 

quick and safe change of any of its 19 rotor types in just 

three seconds 

• Provides a compact separation solution featuring connectiv-

ity-ready technology, while optimizing benchtop space

Thermo Fisher Scientific 

www.thermofisher.com
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The adage “hindsight is 20/20” should not be used for 
health and safety. Finding and fixing problems and hazards 
before employees are hurt is always the best approach.
HASP, a health and safety plan template, contains essen-

tial elements developed by health and safety profession-
als based on research conducted by the National Safety 
Council. HASP represents a framework for building an  

effective injury and illness prevention program as promot-
ed by OSHA and, in fact, is required in some states.

Hazard recognition, evaluation, and control
Hazard recognition, evaluation, and control make up 

the core of  industrial hygiene and are key to a successful 
health and safety program. A good initial step entails per-
forming “job hazard analysis,” which assists with identifi-
cation and is integral to many of  the other elements listed 
below. For example, in a lab, the chemical hygiene plan 
calls for standard operating procedures that detail all the 
steps in a task or process. Once hazards have been identi-
fied and prioritized, control strategies are developed. The 
generally accepted hierarchy of  controls is elimination/
substitution, engineering controls, personal protective 
equipment, and administrative controls.

Motivation, behavior, and attitudes
The goal of  a good HASP is to encourage behavior and 

attitudes that promote a safer and healthier workplace. 
Great value should be placed on visible leadership from 
upper management and support for changing unsafe 
behaviors, attitudes, and work processes. Tip: Reinforce 
desired behaviors through recognition of  positive actions.

Training
After we have identified and evaluated the hazards, we 

need to ensure adequate training for all employees. Use a 
variety of  forms, from classroom style to hands-on, from 
general concepts to task-specific. It is critical that employ-
ees know what to do to perform their jobs correctly and 
safely. Tip: Develop a detailed orientation program for each 
different group to ensure initial training for specific tasks.

Regulatory compliance
Research laboratories face regulations from OSHA,  

the EPA, and the DOT, and often accreditation or other agen-
cy-specific standards. It is very important to have a mechanism 

the lab safety & survival guide

DEVELOPING A  
GOOD HASP  
by Vince McLeod

THE LAB SAFETY  
& SURVIVAL GUIDE

 T he laboratory is an evolving environment, con-
tinuously incorporating new team members, ideas, 
experiments, and equipment. However, fostering a 

safety culture within the laboratory should be a constant 
priority. Ensuring all staff  complete appropriate safety 
training, supplying personal protective equipment, adher-
ing to chemical safety guidelines, and evaluating worksta-
tion ergonomics are some of  the ways to ensure a safe 
laboratory environment. This guide will cover some of  
the most important aspects of  lab safety culture, as well as 
provide a list of  lab safety product manufacturers.

https://www.labmanager.com
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for staying informed and complying with existing regulations 
and standards.Tip: Perform a self-assessment or have an out-
side party conduct compliance audits at regular intervals.

Control and management of environmental and 
other external events
Environmental management is broad and complex, 

covering issues from proper permitting to preventing 
potential environmental liability. In addition, incident or 
emergency plans should be developed for severe weath-
er, incidents stemming from contractor or “neighborhood 
incidents,” and issues such as protestors or activists.

Audits, record keeping, and reporting
This last essential element of  a great HASP is focused on 

monitoring and measuring health and safety performance. It 
begins with good record keeping—a system of  collecting and 
recording accidents, incidents, close calls, and injuries. Accurate 
information is critical for good decision making. In addition to 
requiring accident and injury reporting and collecting specifics, 
data needs to be analyzed and the results distributed to manag-
ers and others who need to maintain regulatory compliance.

As labs become more sophisticated, their safety infrastruc-
ture must evolve, too. Whatever your lab’s objective, these 
insights will help you begin evaluating the latest and most ap-
propriate lab exposure control technology for your situation.

Biological Safety Cabinets
Today’s BSCs are more sophisticated, diverse, and 

efficient than ever, which means that well-informed 
lab owners are able to find and install cabinets that are 
uniquely suited to their needs.

A cabinet right-sized for your lab’s unique hazards. Your 
lab has a specific biosafety level that requires a certain 
degree of  exposure control. Of  the many choices avail-
able today, experts can help you identify which BSCs 
are right for your lab.

A cabinet that keeps workers safe and comfortable. Modern 
labs not only help protect workers from the hazards of  ex-
posure, but also from the hazards of  clocking long hours 
at a poorly designed workstation. Today’s BSCs mitigate 
this physical risk by offering ergonomic designs meant to 
improve working conditions and prevent chronic injury.

Fume Hoods
Lab owners can take advantage of  modern fume hood 

designs and innovations in two important ways:

A fume hood that reduces lab energy loads. Modern fume 
hoods feature improved sash designs and streamlined 
airfoils, which means they can safely evacuate chemicals at 
a lower face velocity than their traditional predecessors.

A ductless, recirculating fume hood. Using breakthrough 
carbon filter technology, modern fume hoods are able 
to purify and recirculate air internally, reducing a lab’s 
heating and cooling costs as well as the costs of  main-
taining an external exhaust fan.

Isolators
Lab managers can greatly reduce cycle times while keep-

ing workers safe by taking advantage of  new technology:

Isolators that use ionized hydrogen peroxide. By replacing 
traditional vaporized hydrogen peroxide (VHP) systems, 
these isolators can decontaminate materials much faster.

Isolators designed for personalized medicine. Highly indi-
vidual therapies require a completely closed internal 
environment. Modern isolators make this possible by 
using advanced robotics to keep small, compartmental-
ized batches completely isolated from one another and 
the surrounding environment.

FOUR TECHNOLOGIES 
THAT ARE CHANGING 
LAB SAFETY 
by Matt Decker, CRB

the lab safety & survival guide
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Ventilated Enclosures
Robotic installations are quickly rising to prominence 

in modern lab environments across nearly every indus-
try. Although they require far less safety infrastructure 
than the human worker, robotics do need an enclosed 
cleanroom to ensure safe and consistent sample handling. 
Today’s ventilated enclosures are designed with this in 
mind, ensuring only particulate-free air comes in contact 
with the robotic work surface.

The first step in identifying laboratory hazards is con-
ducting a thorough job hazard analysis (JHA). A thorough 
JHA will identify the potential risks associated with each 
particular job and devises ways to control or eliminate 
them before an injury or accident occurs. When the 
hazard cannot be removed or controlled adequately, for 
example, unexpected splashes or spills, personal protective 
equipment (PPE) must be used. The JHA uses a system 
that considers each body area: eyes, face, head, hands, feet, 
ears/hearing, respiratory system, and whole body. 

Basic laboratory PPE
Basic PPE requirements for all laboratories include long 

pants, closed-toe shoes, lab coats, and safety glasses. The 
primary piece is the lab coat, and the selection must be 
based on expected hazards. Those offering both flame resis-

tance and chemical splash protection cover many potential 
common incidents and are economical. Add gloves to your 
basic outfit if  prevention of  skin contact and contamination 
is needed. Consult chemical compatibility charts (available 
from all major chemical glove manufacturers or distribu-
tors) before deciding on type and material.

PPE use training
Workers need to know when PPE is necessary and what 

tasks or areas require use of  PPE. This should be spelled 
out in your JHA and list all the PPE required for specific 
tasks. When training employees on PPE use, be sure to 
show how to properly check, put on, take off, adjust, and 
wear the assigned PPE. Training should also cover the 
limitations of  PPE. Misunderstanding or confusion can 
lead to more serious injuries, or worse.

The following are rules that relate to almost every 
laboratory and should be included in most safety poli-
cies. They cover what you should know in the event of  an 
emergency, proper signage, safety equipment, safely using 
laboratory equipment, and basic common-sense rules.
1. Ensure you are fully aware of  your facility's/build-

ing's evacuation procedures. 
2. Make sure you know where your lab's safety equip-

ment—including first aid kit(s), fire extinguishers, eye 
wash stations, and safety showers—is located and how 
to properly use it.

GUIDANCE AND 
CONSISTENCY 
ENSURE EFFECTIVE PPE 
by Vince McLeod

TOP 10 GENERAL LAB 
SAFETY RULES 
by Lab Manager

the lab safety & survival guide
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3. A 36" diameter area must be kept clear at all times 
around all fire sprinkler heads.

4. Do not chew gum, drink, or eat while working in the lab.
5. If  an instrument or piece of  equipment fails during 

use, or isn't operating properly, report the issue to a 
technician right away. Never try to repair an equip-
ment problem on your own.

6. If  you are the last person to leave the lab, make sure 
to lock all the doors and turn off  all ignition sources.

7. Never leave an ongoing experiment unattended. 
8. Never lift any glassware, solutions, or other types of  

apparatus above eye level.
9. In the event of  a chemical splashing into your eye(s) 

or on your skin, immediately flush the affected area(s) 
with running water for at least 20 minutes.

10. If  you notice any unsafe conditions in the lab, let 
your supervisor know as soon as possible.
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According to the US Bureau of  Labor Statistics, 30 
percent of  people who have experienced a hand injury 
were wearing the wrong kind of  glove. Additionally, 
the average time off  from work as a result of  a hand 
injury is six days. 

Gloves are a critical component of  laboratory safety. 
The right choice of  gloves can have a positive impact 
on both employee satisfaction, and product and process 
yields. A few key characteristics to look for when se-
lecting a glove include:

• Comfort: Do the gloves offer tactile sensitivity and 
good grip? Glove material can have a dramatic im-
pact on comfort.

• Quality: Are the gloves strong enough to withstand 
the work conditions in your lab or cleanroom? Be 
sure that the gloves you pick are designed to protect 

against contamination from workers and protect 
workers from environmental hazards such as chemi-
cals, acids, or biologics.

• Fit: Gloves that are too small are more likely to rip, 
exposing researchers to contamination. If  a glove is 
too large, it can inhibit dexterity and also leave the 
wearer vulnerable to health risks.

• Disposal: With an increasing commitment from 
labs and research facilities to boost sustainability, 
glove recycling can help you reduce your environ-
mental footprint and enable you to reach or exceed 
your goals.

quick tips

QUICK TIPS FROM LINDA
SELECTING THE RIGHT 
GLOVES FOR YOUR STAFF

DID YOU KNOW:

Linda's Lab
Cybersecurity

!F5^j35XcL
Password:

11% complete

Lenny

International Science Conference

Lenny, you’re invited to be the keynote speaker 

at the Best International Science Conference for 

All Scientists Ever!

Registration is only $800!

Even individual choices 
can impact the security 
of our electronic lab 
data.

Why not? It’s easy 
to remember!

Lenny, your computer 
password can’t be “password”!

Use passwords with a 
combination of numbers, 
letters, and symbols 
and change them often.

Update your computer 
regularly to keep any 
security settings up to 
date.

Be wary of emails from 
people you don’t know and 
never share sensitive data 
over email.

But I just got invited to 
be the keynote speaker 
at the Best International 
Science Conference for 
All Scientists Ever!

FOR MORE INFORMATION, VISIT:  
LABMANAGER.COM/GLOVE-SAFETY



Register now at:
gulfcoastconference.com

Oct.
15-16,

2019
Moody Gardens
Convention Center
GALVESTON, TX

Questions?
(281) 256-8807

The world’s largest conference and exhibition for the
petrochemical, refining, and environmental markets.

Register now at:
gulfcoastconference.com

Oct.
15-16,
2019

Moody Gardens
Convention Center

GALVESTON, TX

Questions?
(281) 256-8807

The world’s largest conference and exhibition for the
petrochemical, refining, and environmental markets.

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.

ADVERTISER INDEX
Company  URL Page

Adam Equipment Inc. www.adamequipment.com 63

ALMA www.labmanagers.org 51

BioSurplus www.biosurplus.com 23

BioTek Instruments, Inc. www.biotek.com 9

Biotix® www.biotix.com 13

BMG LABTECH www.bmglabtech.com 2

DWK Life Sciences www.dwk.com 5

Eastern Analytical Symposium www.eas.org 47

GoIndustry DoveBid www.go-dove.auction 21

Gulf Coast Conference www.gulfcoastconference.com 61

HEMCO Corporation www.hemcocorp.com 37

Huber / Chemglass Life Sciences www.cglifesciences.com 35

INTEGRA www.integra-biosciences.com 27

International Equipment Trading Ltd. www.ietltd.com 61

KNF Neuberger Inc. www.knfusa.com 19

Labconco  www.labconco.com 11, 53

LabX www.labx.com 61

LECO Corporation www.leco.com 20

Memmert www.memmert.com 3

Metrohm USA, Inc. www.metrohm.com 29

MilliporeSigma www.sigmaldrich.com 15

Peak Scientific www.peakscientific.com 32, 33, 41

Pfeiffer Vacuum, Inc. www.pfeiffer-vacuum.com 31

PolyScience www.polyscience.com 39

Promega Corporation www.promega.com 7

Stirling Ultracold www.nocompressors.com 25

Universal Electric www.starlinelabs.com 42, 43

PR
E-

O
W

N
ED

 E
Q

U
IP

M
EN

T 
M

A
RK

ET
PL

A
CE

 

Refurbished 
Analytical 
Equipment

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

INTERNATIONAL EQUIPMENT TRADING LTD.

since 1979

Mass Specs    HPLC    NMR    Biotech

https://www.gulfcoastconference.com


62 Lab Manager    September 2019 LabManager.com

lab manager online

1 2 3

LabManager.com

Data-Driven Science
Decision making is one of  the key responsibilities of  leadership in any organization, 
and a laboratory facility is no exception. Although it is generally a more common 
tactic to base decisions off  of  gut feelings, laboratory managers can greatly improve 
the quality of  their decisions by being more aware of  the data available and learning 
how to use it effectively in the decision-making process.

1 The Science of Fermentation
Food fermentation has a long, complex 
history, and the consumption of  many fer-
mented foods and beverages has become a 
growing trend in recent years based on po-
tential health benefits. Modern biotechnol-
ogies, such as genetic engineering technol-
ogy and “electronic noses,” are now being 
developed to streamline the fermentation 
process, and help make these popular food 
and drink products even tastier.

Read more at LabManager.com/fermentation

2 Trending on Social Media: 
Managing Millennials, from  
a Millennial
As of  August 8, Lab Manager’s top July is-
sue article posted to social media was our 
Leadership & Staffing feature that outlined 
suggestions on how to provide growth op-
portunities for the next generation of  scien-
tists. Today in the laboratory, the millennial 
generation is in the age range of  22 to 38. 
To ensure success, leaders should take on the 
challenge to adapt to this group of  individu-
als with different ideas and priorities.

Read more at LabManager.com/millennials

3 Most Popular Webinar
Our most recent top webinar on LabMan-
ager.com with 336 registrants was “Safety 
First - Why PPE in the Lab Matters.” This 
Product Spotlight webinar discussed the 
most common and important personal pro-
tective equipment for lab staff, with a spe-
cial focus on lab coats. Due to the increase 
in awareness of  the number of  accidents 
and injuries related to fire and clothing ig-
nition, the use of  FR lab coats has become 
an increasingly crucial component to lab 
safety. Though it ran on August 6, you can 
still register to watch on-demand.

Read more at LabManager.com/PPE-safety

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

LM ONLINE
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how it works

Ensure Optimal and Reliable Balance  
Performance with an Anti-Vibration Table

Vibrations from nearby equipment are affecting my balance’s 
results. What can I do to make sure my readings don’t fluctuate?

Create a dedicated balance workstation using an anti-vibration 
table to ensure accurate readings.

Analytical and precision balances can be extremely susceptible to outside interference, whether 
from vibrations caused by nearby lab equipment, refrigerators, ventilation systems or air cur-
rents. Subtle, nearly imperceptible outside factors like movement can affect weighing results, 
especially with precise instruments like an analytical balance (which is meant to detect very 
fine increments) and small samples. The calibration process can also be affected by fluctuations 
from vibrations, which can alter readings even further.

Balances are highly sensitive and, ideally, should be used in a room with as few disturbances as 
possible. Space is often at a premium in laboratories, so a metrology room may not be possible. 
While disturbances from air currents can be eliminated with a draft shield, the best way to com-
pensate for movement or shock is with an anti-vibration table.

An anti-vibration table prevents the transfer of  motion between the tabletop and the work surface. 
The work surface, which is often made from stone, is separated from the tabletop by shock-absorb-
ing rubber mounts and the table itself  utilizes levelling feet to accommodate uneven flooring.

AVT ANTI-VIBRATION TABLE BY ADAM EQUIPMENT 

Create an ergonomically styled weighing and calibration station with Adam 

Equipment’s easy-to-set-up AVT (anti-vibration table). AVT offers a solid, stable 

surface developed specifically to help decrease vibration during measure-

ment and a 15.7” x 17.7” / 400 x 450mm internal working surface, 

allowing ample space for a balance. Its large, scratch-resistant dark granite 

slab sits on shock-absorbing rubber mounts. A balance, such as Adam Equip-

ment’s Equinox or Solis series, fits in the middle of the AVT’s granite surface, 

stabilizing the base and enabling greater precision.

For more information, please visit www.adamequipment.com 
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OCT 29-30, 2019
PHILADELPHIA 
PENNSYLVANIA

SUMMIT.LABMANAGER.COM/SAFETY

Lab Manager Safety Summit will focus on 
key management and safety issues affecting lab 
managers and safety specialists.

Expert speakers will offer practical tools to help 
laboratory leaders guide their teams to higher levels 
of safety engagement and commitment. 

Based on a keen knowledge of our readers and 
multiple readership studies, we know that our Safety 
Summit will be relevant, timely, lively, and on target.

SUMMIT.LABMANAGER.COM/SAFETY

REGISTRATION NOW OPEN!

Disaster Planning and 
Recovery for Research 
Operations

Laboratory Safety 
Inspections: Beyond 
Requirements and 
Best Practices

Developing a Successful 
Safety Training Program 
(Train the Trainer)

What Health & Safety 
Leadership Really 
Means

The Business Case for 
Creating a Safe and 
Healthy Workplace

Developing an Effective 
Chemical Hygiene Plan

Managing Stress and Avoiding 
Burnout by Creating Mentally 
Healthy Workplaces

https://summit.labmanager.com/safety
http://summit.labmanager.com

