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Google Maps, Instagram, and Waze are just a few of  the mobile 
apps that many of  us have come to rely on and can’t imagine how 
we lived without them. 

According to this month’s cover story, laboratories too are now 
making use of  scientific apps designed specifically for their needs 
and applications. Sridhar Iyengar, CEO and founder of  Elemental 
Machines, says, “Lab managers are looking for the same level of  
capability and performance in the lab as what they get from their 
daily, personal mobile experiences—seamless experiences and 
well-designed functionality that support how they work.”  

Michael Mahan, a professor in the Department of  Molecular, 
Cellular and Development Biology at UC Santa Barbara says, 
“The smartphone is a very powerful tool—detection (camera), 
quantitation (CPU), and internet connectivity—and these features 
can be applied to a wide range of  scientific disciplines.” Turn to 
page 10 to learn more.

Apps, AI, and automation are just a few cutting-edge technologies 
impacting the way research is being done today. Our technology ar-
ticle this month, “Robolab,” (page 26) looks at recent developments 
in the last of  those categories. According to David Pechter, who 
has 25 years of  experience in lab automation in the pharmaceutical 
industry, the biggest change in automation is that it is “something 
you now simply order, rather than going through a long specification 
and custom construction process.” Steve Yemm, CEO at Biodata 
(Cambridge, MA), says that what scientists are seeing today is only a 
glimpse of  what lies ahead in automation. “In the future, we expect 

to see more complete end-to-end lab automation suites, removing 
the need for entering the same piece of  data twice.” 

On the non-technology front, this month’s Leadership & Staffing 
article, “Internal Communication,” (page 22) addresses a some-
times-overlooked aspect of  running a lab, which is communicating 
your organization’s achievements and purpose to both inside and 
outside shareholders. Author and seasoned lab manager, Donna 
Kridelbaugh, offers up practical tips for empowering your staff  to 
become better ambassadors of  your organization. “Conduct in-
house communications training and provide other helpful how-to 
guides. These topics can include everything from the art of  story-
telling and an intro to social media to information on how to talk 
to the press and on media relations,” recommends Kridelbaugh.     

For a refresher course on the rules around safety showers and eye-
wash stations, turn to page 30. For the latest analytical techniques 
for detecting unsafe food dyes in snacks, treats, and spices, turn to 
page 34. And for developments in NMR, vacuum pumps, water 
purification, and much more, check out the TOC to find those 
topics that matter most to you.

Wishing you a peaceful, safe, and happy holiday season.

Best, 
Pam

Pamela Ahlberg
Editor-in-Chief

app app and away
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Young adults in the US spend on average nearly 
three-and-a-half  hours on their smartphones each 
day, according to data collected by Statista. Smart-

phones have evolved into a necessity in our daily lives—
they are the go-to tool we use to communicate, get direc-
tions, entertain ourselves with social media and games, 
capture photographs, and more. Smartphone users also 
have the luxury of  choosing 
between millions of  different 
apps for their everyday needs 
and entertainment.

Now, mobile apps are find-
ing purpose in laboratories, 
helping lab managers stay 
organized and keep track of  
their instruments. In recent 
years, many product manu-
facturers have built mobile 
apps designed to make inven-
tory management quick and 
easy and offer remote monitoring of  equipment. For 
example, data analytics company Elemental Machines 
(Cambridge, MA) offers a portfolio of  intelligent devices 
to monitor critical lab equipment such as refrigera-
tors, liquid nitrogen tanks, and incubators as well as to 
monitor the overall lab environment, including factors 
like humidity, temperature, and air pressure. All data 

collected from the Elemental devices can be viewed on 
a lab manager’s smartphone or tablet via the Insights 
Dashboard. This allows lab managers to know what is go-
ing on within the lab at all times and be notified of  any 
situations that require attention during off  hours.

“Virtually every scientist knows that the environment 
can affect the results of  an experiment—be it how the re-

agents or cells were stored, what 
the temperature or humidity 
of  the prep room was, and even 
what settings were used on 
instruments. Our products cap-
ture all that data, make it visible 
to the users, and pull out hidden 
patterns and relationships that 
could prove useful and critical 
for experimental reproduc-
ibility as [lab managers] evolve 
and refine their protocols,” 
explains Sridhar Iyengar, CEO 

and founder of  Elemental Machines. The company is 
looking to expand its core product by developing apps that 
provide in situ data and analytics, so that when lab staff  
members walk through their labs, they can view current 
stats for instruments using the app. “[Lab managers] are 
looking for the same level of  capability and performance 
in the lab as what they get from their daily, personal  

scientific apps

“Mobile apps are finding 
purpose in laboratories, 

helping lab managers stay 
organized and keep track 

of their instruments.”

scientific apps

by Lauren Everett

FOSTERING PRODUCTIVITY AT 
THE BENCH OR IN THE FIELD
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mobile experiences—seamless experiences and well-designed func-
tionality that support how they work,” says Iyengar.

The added value of  a dedicated app for specific instruments is 
becoming increasingly common and sought after. As another ex-
ample, the eLABInventory app from Bio-ITech (Cambridge, MA) 
enables sample identification through an individual’s smartphone 
or tablet. A phone’s camera can scan barcodes of  samples, sample 
series, storage compartments, and equipment. Users can then 
retrieve and display all information of  a sample directly on their 
mobile devices. Users can also receive notifications when samples 
or consumables in the lab inventory are running out of  stock. 

In addition to enhancing organization and efficiency in the daily 
workflow of  a lab, apps are also being employed as actual research 
tools for nearly all applications and fields, including clinical, food 
safety, contaminant testing, environmental monitoring, and more.

Bacteria testing
At the University of  California, Santa Barbara (UCSB), a re-

search team developed a smartphone app with a lab kit that enables 
doctors to diagnose diseases within one hour. In a study published 
in EbioMedicine, the team reported that the app and kit system, 
named SmaRT-LAMP, successfully diagnosed urinary tract infec-
tions (UTIs) within one hour. UTIs are one of  the most common 
types of  infections across the world, and this simple, low-cost test 
can improve health care in remote areas around the globe.

Michael Mahan, one of  the leaders on the project and a profes-
sor in the Department of  Molecular, Cellular and Development 
Biology at UCSB, explained to Lab Manager how SmaRT-LAMP 
reduces diagnostic time for UTIs from 18 to 28 hours to just one 
hour. A small volume of  a patient’s urine sample is collected and 
the app uses the smartphone’s camera to take pictures of  a fluores-
cent chemical reaction that detects the presence of  bacterial DNA 
in urine. “The more fluorescence, the more bacteria,” says Mahan. 

scientific apps

A custom-built app transforms a smartphone into a stand-alone device for 
rapid diagnosis and treatment of  urinary tract infections. Credit: Peter Allen 
& Brian Long/UC Santa Barbara.



The app converts the fluorescent signals into bacterial 
detection and quantification. “Traditional diagnostic 
techniques require prior culturing of  the bugs from 
the urine before biochemical characterization. SmaRT-
LAMP is a direct specimen testing method (no cell 
culturing) based on rapid DNA amplification,” he says.

After five years of  development, the app system can 
now be tailored to identify virtually any pathogen with 
the design of  appropriate DNA primer for amplification. 
The main appeal behind selecting a smartphone-based 
app for this project was the cost benefit and ease of  use. 
Current diagnostic technologies are expensive, which 
can prohibit those in resource-limited settings from pro-
viding rapid, affordable care. Looking toward the future, 
Mahan says the team hopes that international health 
organizations will adopt use of  the system, and the team 
would like to modify the system to detect bacteria in 
blood. “The smartphone is a very powerful tool—detec-
tion (camera), quantitation (CPU), and internet con-
nectivity—and these features can be applied to a wide 
range of  scientific disciplines. In the future, we envision 
smartphone-based kits for home use,” says Mahan.

Soldiers’ health
The Defense Advanced Research Projects Agency 

(DARPA) is also taking advantage of  the benefits of  mo-
bile apps for medical monitoring. Through its Warfighter 
Analytics using Smartphones for Health program, DAR-
PA is funding a four-year, $2.8 million project to build a 
mobile app that will act as an early warning system for 
soldiers who suffer from traumatic brain injuries (TBIs) 
and infectious diseases. According to the Department of  
Defense, about 22 percent of  all combat casualties from 
Iraq and Afghanistan suffer brain injuries, so the need for 
a method to quickly identify soldiers’ medical conditions 
is critical. A team from Worcester Polytechnic Institute 
(WPI), in Worcester, Massachusetts, is developing ma-
chine learning algorithms that will sort through data col-
lected by sensors already built into smartphones and use 
artificial intelligence to identify “smartphone biomark-
ers” that could be signs of  a medical condition requiring 
attention. “For example, a [serviceman] who has TBI 
may exhibit a slow step rate, disturbed sleep, and slurred 
speech, and avoid light and noise. A [marine] who has an 
infectious disease may use the bathroom more frequently 

or get up slowly after sitting or lying down. These are all 
signs of  ailments called ‘smartphone biomarkers,’ which 
can be detected by passively gathering sensor data on the 
smartphone and analyzing them,” explains Emmanuel 
Agu, professor of  computer science and director of  the 
Health Delivery Institute at WPI. Agu is leading the 
project with Elke Rundensteiner, director of  the univer-
sity’s Data Science Program.

As long as soldiers agree to let the app monitor their 
health, the only other requirement is for them to install 
the app on their phones. The app gathers data without 
any interaction and will alert the soldiers only if  they 
are showing signs of  a medical condition that requires 
attention. “This research will likely fuel further re-
search in this direction and gather more momentum. 
In military zones, this technology would augment (not 
replace) the periodic but infrequent medical checkups 
that [servicemen and women] currently get. It could 
save lives and reduce the number of  [soldiers] who 
have to suffer for the rest of  their lives because an ail-
ment was not caught early,” says Agu.

Crop harvest
The health care field isn’t the only one taking advantage 

of  mobile apps and technology. “Precision agriculture” 
is transforming how farmers grow, manage, and harvest 
crops and livestock. Modern technologies such as robotics, 
drones, and autonomous vehicles are fueling this evolu-
tion—and now mobile apps can be added to the list.

Farmers face many variables when growing and har-
vesting crops—including unexpected weather, insects 
and disease, and soil conditions—which can all affect 
the timeline of  when to harvest. A newly developed 

scientific apps

“[Lab managers] are looking for 
the same level of capability and 
performance in the lab as what 
they get from their daily, personal 
mobile experiences.”

http://www.proscientific.com
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app from the University of  Wisconsin (UW)-
Madison aims to better inform farmers who 
produce cracked corn cattle feed, saving them 
time and money. The app, named SilageSnap, 
can calculate corn kernel processing scores 
right in the field almost immediately. Cur-
rently, farmers have to send samples of  their 
cracked corn after harvest to a commercial lab 
to receive their processing scores. The higher 
the score, the easier the corn feed is to digest 
for cows and the more milk they will produce. 
For example, an “excellently scored” cracked 
corn can boost milk production by up to 32 
ounces per cow per day, according to studies 
conducted by UW-Madison’s Department of  
Dairy Science. But often, many farmers receive 
mediocre or even poor results, forcing them to 
feed their cows more grain each day to meet 
nutritional requirements.

The corn must be cracked to break up the 
tough outer kernel and expose the nutritious 
starch inside. But achieving the highest-quality 
cracked corn is a challenge. With SilageSnap, 
farmers can gather a small sample of  corn in 
the field, place a coin next to it to calibrate pixel 
size, and take a photo with their phone. The 
app’s image-processing algorithms calculate 
the kernel processing score in the field, letting 
farmers know whether they need to fine-tune 

their machinery to more effectively crack and harvest the corn. 
“It all comes down to data,” Brian Luck, assistant professor of  
biological systems engineering at UW-Madison, said in a press 
announcement about the app. “How much data can people 
gather to assess their operations and maximize efficiency?” While 
farmers don’t have access to lab equipment on their machinery 
or in the fields, they likely have their smartphones right in their 
pockets—and the smartphones are equipped with everything 
needed to test kernel quality that a lab would have. Initial results 
from UW-Madison suggested that scores returned from the app 
aligned very closely with official results from commercial corn 
silage processing score evaluations.

While the use of  smartphones and mobile apps has had a slow 
start in lab environments, managers and researchers are becom-
ing more comfortable with relying on the technology to alleviate 
some of  the burden of  their daily responsibilities and streamline 
processes. Whether you’re remotely monitoring equipment, seeking 
data and analytics for more informed decision making, keeping track 
of  inventory, or developing a solution to a real-world scientific chal-
lenge, mobile apps are a valuable tool both in and out of  the lab.

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

A screenshot of  
the SilageSnap app. 
Credit: University 
of  Wisconsin- 
Madison.
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labs less ordinary

W hen it comes to oil spill recovery, the 
Ohmsett facility is at the forefront of  new 
innovations. “Anything that you would see 

related to oil spill response on water, we most likely 
either tested it or have done research and development 
here related to it,” said Dave DeVitis, test director and 
engineer. The Ohmsett facility, located at the Naval 
Weapons Station Earle Waterfront in Leonardo, NJ is a 
national venue for government agencies, academia, and 
industry teams to test newly developed oil spill contain-
ment and clean-up equipment and techniques. 

Ohmsett is equipped with a variety of  heavy-duty 
equipment that enables teams to test their new equip-
ment and techniques in a controlled setting, with the 
ability to customize elements of  the environment for 
precise results. Examples of  these customizable test 

parameters include sea conditions (wave height, length, 
and period), tow speed, meteorological data, water tem-
perature and salinity, volume of  oil, and more. Testing 
is done in the Ohmsett tank, which is one of  the largest 
of  its kind. The concrete structure measures 670 feet 
long, 65 feet wide, and is filled with eight feet of  clear 
saltwater. Although similar tanks that are comparable 
or larger in size exist, this is the only one in the nation 
with towing and wave-generating capabilities. It’s also 
the only facility that can replicate real oil spills within a 
controlled environment.

“There are always challenges because it’s a very complex 
system, and There are a lot of  moving parts,” said Len 
Zabilansky, facility manager at Ohmsett. Aside from the 
regular maintenance and upkeep of  the tank, the system 
requires a team of  certified staff  who are required to 
understand the chemistry of  different types of  oil and how 
the oil will respond to waves and fresh water vs. saltwater. 
Although having saltwater in the tank is one of  the factors 
that sets Ohmsett apart, it can also create challenges. 

“Corrosion is always an issue for us,” said DeVitis. But the 
staff  takes numerous preventative measures to combat any 
potential issues. One of  their larger maintenance projects 
occurs approximately every five years, and requires removal 
of  all the water from the test basin. The team then recoats 
the interior of  the basin, replaces all integral seals, and 
works on any subsurface equipment that may need atten-
tion. “It’s a large-scale maintenance action, comparable to 
what you would do to a ship,” explained DeVitis. 

Ohmsett National Oil Spill 
Response Test Facility
SALTWATER TEST TANK MIMICS 
REAL-WORLD ENVIRONMENT  
by Lauren Everett

“Anything that you would see 
related to oil spill response on 
water, we most likely either tested 
it or have done research and  
development here related to it.”

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

“We want to be forward-leaning and make sure we get 
ahead of  it,” added Zabilansky.

Real-world conditions, real-time data
Without the Ohmsett facility, manufacturers would not 

be able to test their new designs and protypes against real-
world conditions, and researchers could not acquire real-
time data analysis that provides insight into the redesign 
of  more effective tools for future oil spills. Researchers are 
also able to utilize the facility to study oil behavior, pump-
ing strategies, chemical dispersants, and other factors that 
affect oil spill recovery efforts. “Our facility has proven to 
be the ideal facility for testing and analyzing the practi-
cal effectiveness of  equipment such as booms, skimmers, 
sorbents, temporary storage devices, pumping systems, 
and remote sensing devices,” the facility’s site reads.

In field tests, researchers don’t have the luxury of  control-
ling the test conditions, or of  even using real oil. At Ohm-
sett, researchers get accurate and reliable results and can use 
full-size equipment, eliminating the hassle of  building scale 
models for testing. To test if  new equipment or technologies 
are going to be effective in the field, DeVitis and others at 
Ohmsett develop rigorous test protocols that are unique to 
the system being tested. For example, they need to consider 
where the equipment could potentially be deployed—
whether it’s open ocean, a river, or lake—and whether they 
anticipate using the equipment for diesel or fuel oil vs. crude 
oil, for example. Environmental factors combined with the 
type of  oil spilled can determine what equipment will be 
most effective. “In some cases, there are ASTM standards 
that are employed for the testing method itself, in which you 
quantify the performance of  the system given a defined set 
of  parameters as per ASTM,” explained DeVitis.

1. Staff provides independent objective per-
formance testing of innovative spill recovery 
technologies in a simulated marine environ-
ment with real oil.   2. Staff experiments with 
various test methods and sorbent materials 
to quantify performance characteristics of 
sorbent products.   3. An aerial view of the 
Ohmsett facility.  

 Credit for all photos: Ohmsett

1. 2. 

3. 
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The facility also offers oil spill 
response training for responders to 
become familiar with new equipment, 
so that in the event of  an emergency, 
they will know what tool is best for 
that particular response. Members of  
the US Coast Guard frequently take 
advantage of  this training, but regula-
tors and those in industry also attend 
to experience what it would be like out 
in the field during a response effort, 
and to obtain a basic knowledge of  the 
containment and clean-up work and 
what it entails.

Renewable energy testing
In addition to oil spill recovery test-

ing and research, the facility also acts 
as a venue for testing wave and current 
energy systems. The Ohmsett tank can 
simulate ocean current flow and has 
three movable bridges with tow speeds 
of  up to six knots, which are program-
mable to 1/100th knot increments. 
According to Ohmsett, the tow bridges 
are able to accommodate the torque 
and forces of  the largest current 
turbines and wave energy converter 
(WEC) equipment. Data is collected 
from various sensors and video cam-
eras for synthesis and analysis. Some 
of  the on-site sensors and instrumen-
tation include wave height altimeters, 
pressure transducers, in-situ fluorom-
etery, surface thermal imaging, and 

more. The facility offers additional support through a machine shop that 
can provide fabrication and welding services, and ample work space to 
prep and modify test equipment. An on-site chemistry lab and complete 
meteorological station are also at researchers’ disposal. 

“We look at this facility as the UL [Unbiased Laboratory] of  the oil 
industry. The facility has evolved from the boom and skimmer days when 
the EPA operated it, to now being able to test and evaluate basically all 
types of  remediation equipment and techniques that are used for oil 
spill response,” said DeVitis. Looking long-term, Zabilansky and DeVitis 
envision the facility expanding its capabilities even further to become 
an international center of  excellence. Future initiatives will focus on 
improving the flexibility of  the facility’s systems, so that they can accom-
modate a wider spectrum of  testing than is done currently.

“Wherever the industry goes, we’ll always try to be ahead of  it,” said 
Zabilansky.

Lauren Everett, associate editor for Lab Manager, can be reached at  
leverett@labmanager.com or 973-721-4070.“There’s always  

challenges because  
it’s a very complex  
system, and there’s  
a lot of moving parts.”

http://www.cleatech.com
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Lean tools are engineering  evaluation techniques that 
can be integrated into chemical process development 
labs in order to reduce different types of  waste.1 

One of  these tools is an online pull or kanban (schedul-
ing) system that allows lab managers to create a list of  
requests. Failure mode and effects analysis (FMEA) can 
also be applied to reduce hazards while allowing flexibility 
in the layout of  materials and equipment for developing 
chemical processes. 

Types of waste
Examples of  the types of  waste and hazards in 

chemical process labs are: (1) waiting for supplies and 
chemicals and instrument calibration by a manufacturer; 
(2) correcting laboratory procedures when they are not 
within instrument calibration; (3) increased workload for 
analytical instruments; (4) waiting for online orders from 
vendors; (5) transporting chemical reagents, samples, and 
waste through the labs; (6) searching for items not prop-
erly labeled in storage cabinets; (7) overproduction of  
waste without storage containers and secondary contain-
ers for spills from overfilled containers; and (8) underuti-
lized staff  due to lack of  training. Table 1 presents the 
action items for each type of  waste and identifies which 
lean tools can be applied to each scenario.

Lean tools
Quality at the source can identify suppliers that can 

list certificates of  analysis of  their batches of  reagents 
on their purity, efficacy, and type of  chemical test used 
to determine their chemical composition. 

The pull system can be used for addressing issues of  
overproduction of  waste, waiting for supplies and instrument 

business management

Smarter Systems 
THE APPLICATION OF LEAN TOOLS TO CHEMICAL PROCESS DEVELOPMENT  
by Remil Aguda

Type of 
Waste

Scenario Lean 
Tool

Action Items

Reduce Defects Chemical supplies do not 
meet chemical specifications

Quality at 
the Source

Create a list of suppliers who meet chemical 
specifications according to lot numbers and 
certificate of analysis prior to purchasing

Overproduction Overproduction of  
hazardous waste without 
any storage containers and 
secondary containers to 
prevent spilling

Pull 
System

Request for waste containers when chemicals 
and lab supplies are ordered for experiments 
and pilot-plant projects

Waiting • Waiting for supplies 
and chemicals to arrive 

• Waiting for calibration 
of an instrument
by the manufacturer

Pull  
System

•  Create an inventory of supplies from
similar projects  

•  Order supplies and chemicals when they
are 75% consumed from the list of 
suppliers with chemical specifications

•  Allocation of the number of samples tested
on an instrument allows the project leader 
to be aware of the funds needed for 
chemical analysis and the routine
calibration and preventive 
maintenance needed

Overprocessing or 
increased workload on 
analytical instruments

Pull  
System 5S

•  Online reservation system for scheduling
use of instruments

•  Preventive maintenance according to SOPs
or prior documentation of its use by other
operators in logbooks

•  Logbooks would indicate the time for
maintenance based on the lifetime and 
recommendations from the SOPs or 
user’s manual

Transportation Conveyance of chemical 
reagents, samples, and 
waste through the lab to 
reduce exposure

Value 
Stream 
Mapping

Layout of the laboratory or pilot-plant for 
ease of processing in an equipment, sampling 
beside the instrument, storage of samples, and 
disposal of waste

Reduce Motion Wasted motion due to 
searching for items in the 
laboratories

5S Storage cabinets and chemical containers 
should be properly labeled

Under
Utilized 
Employees

Part-time student workers 
waiting for tasks and work 
assignments 

Training 
and 
Motivation

• Training for new skills that are in demand
by prospective employees

•  Motivating them to learn by assigning 
tasks  that apply science and engineering 
principles from their coursework 

•  Recognition in meetings and giving credit 
in presentations

Table 1. Lean tools and action items for addressing the types of  
waste in chemical process development labs.
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calibration, and reducing inventory. For example, an online 
laboratory request form can be a pull system platform. 
A laboratory manager can use the pull system to learn 
the immediate needs versus the most frequent needs of  
workers. An online form gathers the requests from staff  
in predetermined categories. The form also asks users 
when they need it (whether one to two days, one week, 
or one month) in order for the lab manager to prioritize 
tasks and delegate them to the staff. This online Google 
form compiles the information on a spreadsheet that 
the department head, staff, faculty, and student work-
ers can access to get the tasks done according to their 
job descriptions and responsibilities. Data from each 
category gathered from a research facility from the pull 
system can be shown on a Pareto diagram as a basis for 
making decisions about the allocation of  people, time, 
and budget. For example, a series of  Pareto diagrams 
over a 12-month period from a biomaterials academic-
industry consortia lab identified that facility improve-
ments are the most requested and comprise 30 percent to 

40 percent of  the online requests. Facility improvements 
include repairs, requests for compliance with university 
regulations, or project-sponsored specifications. These 
diagrams also showed that the top 80 percent of  the 
requests involved research activities of  new hires who 
create materials or install instruments in experiments 
with potential economic benefit as value-added products. 

The Pareto diagram data from the pull system can 
be reinforced with Gemba Kaizen or management by 
wandering around (MBWA). “Adopting MBWA as a 
participatory management style encourages employees to 
ask questions by making managers available to employees 
in casual discussions.”2 MBWA also reinforces continuous 
improvement of  the safety, efficiency, and productivity 
of  the laboratory. 

The 5S methodology in laboratory management 
involves the following practices: sort, sweep, straighten, 
shine, and sustain. It involves sorting chemical reagents 
(acids, bases, solid, liquids, waste) into different storage 
containers; sweeping any spilled items or disposing of  
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hazardous chemical waste in appropriately labeled con-
tainers for routine pickup; straightening the glassware, 
plasticware, and instruments in place; shining the labora-
tory workplace by removing clutter, wiping spills, and 
routine cleaning; and sustaining the operation by training 
workers to use online standard operating procedures, 
instrument users’ manuals, and experimental procedures 
(SOPs). The 5S approach reduces searching for items in 
the laboratory by labeling storage cabinets and chemical 
containers, reduces hazards and inefficiencies by routine 
cleaning and straightening.

Underutilized student workers can be motivated to 
learn by assigning them tasks that 
apply science and engineering 
principles from their coursework 
and recognizing them in research 
group meetings, on posters, and 
in presentations. Hiring part-time 
workers could enable important 
laboratory management work to 
be done less expensively.2 Standard 
operating procedures can facilitate 
the learning process and prevent 
nonvalue Gemba Kaizen–added 
steps in worker’s activities.

Value stream mapping provides 
a layout of  processing equipment 
placed beside sample testing instru-
ments and for disposal of  waste. A 
layout for process development can 
also reduce trips and falls. However, 
when the process is being devel-
oped and there are changes in the setup, moving different 
experimental setups or modules should be allowed. Flex-
ibility of  the equipment and workbenches reduces motion. 
Hence, the proposed process should involve a process map 
to reduce motion but allow flexibility to add or remove 
parts when improving the process. For example, biophar-
maceutical process development laboratories utilize single 
use flexible systems for scale-up of  disposable bioreactors, 
filtration membranes, and chromatography systems to 
reduce waste in workflows.3

Occupational hazards in research and teaching labs 
that might affect the health and safety of  researchers 
and students include chemical, physical, electrical, and 
mechanical risk factor.4 To reduce these to an acceptable 
level and control routine inspection, corrective and pre-
ventive actions, group trainings, and to identify potential 

hazards in the scale-up of  a chemical process, FMEA can 
be used as an assessment tool. FMEA ranks the different 
instruments, chemical storage, and workbenches in terms 
of  their severity (S), occurrence (O), and detectability 
(D). The severity score is set according to the Hazardous 
Materials Identification System and material safety data 
sheets found in the occupational safety database. Oc-
currence and detectability scores are gathered by biased 
visual inspections. The sums of  the scores are posted 
online for faster data collection and ranking. For example, 
from FMEA scores in a bioenergy process analytics 
laboratory, the top three risks identified were: (1) possible 

explosions due to the flammable 
gases (methane, hydrogen, pro-
pane) in high-pressure tanks, (2) 
contact of  the metal tanks with 
live electrical parts, and (3) sharp 
cuts when capping used syringes 
and disposing of  them in sharps 
containers, or broken glass from 
disposable broken glass pipets or 
broken glass containers. From this 
FMEA, safety measures involve 
installing an emergency power-
off  switch, gas monitoring using 
a pressure relief  device, an emer-
gency gas-off  switch, exhaust 
flow monitoring, and having a 
ventilated enclosure, gas cabinet, 
and fume hood. Laboratory man-
agers can identify the top risks 
for allocating time, money, and 

personnel to prevent violations of  university or govern-
ment laboratory regulations. However, chemical process 
safety risk mitigation involves cost as a constraint. 
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S cience organizations rely on creative marketing and 
outreach strategies to attract top lab talent, showcase 
research products and services to potential clients or 

funders, and engage the general public in science. However, 
many organizations overlook the importance of  effective 
internal communications for these marketing and outreach 
efforts. For example, one difficulty faced by communica-
tions staff  is staying updated on the latest research news 
and developments in order to have regular content to share 
with the public. Thus, organizations would benefit from 
maintaining open lines of  communication and promot-
ing cross talk among staff  to ensure information is shared 
throughout the organization. This article provides some 
ideas on how organizations can use best practices for inter-
nal communications to capture content from employees for 
marketing needs, train lab staff  to be brand ambassadors, 
and get group buy-in for these communication efforts. 

Ways to capture content for marketing and 
outreach efforts

One of  the biggest challenges for any organization’s 
marketing and outreach efforts is how to capture current 
and relevant content to feed into external communica-
tion products (e.g., social media posts, newsletters, annual 
reports). In many cases, laboratories operate as individual 
units, which can make it difficult for the rest of  the orga-
nization to know what everyone is up to. Therefore, it is 
paramount for lab managers to make a concerted effort to 
keep senior managers and communications staff  informed 
of  the most recent lab developments and accomplish-
ments. Here are some suggestions for how organizations 
can use internal communications to streamline this process: 

• Consider setting up a project or team site that can serve 
as a portal for internal communication efforts and gath-
ering content from employees. If  an in-house applica-
tion is not available, there are many free and low-cost 
options (e.g., Asana, Basecamp) that can be tailored to 
such needs. Be sure to include help guides and other 
resources to train staff  on how to use the website, along 
with other guidelines (e.g., file-naming conventions). 

• Require individual laboratories or other operational 
units to submit periodic updates with relevant news 
and information. This update can be a simple online 
form with a few outlined categories (e.g., recent publi-
cations and presentations, staff  awards) of  information 
to be collected and then submitted electronically to a 
central database and/or appropriate team members, 
including communications staff.

• Maintain a shared calendar where lab staff  can add 
upcoming events (e.g., conferences, talks, outreach 
events) that they will be attending or sponsoring. This 
resource will allow communications staff  to publicize 
the organization’s presence at these events. It also 
gives managers an opportunity to touch base with lab 
personnel in advance of  the event to see whether they 
need any marketing materials or other information to 
effectively promote the organization. 

• Ask lab managers and staff  to regularly share already 
prepared materials and files that can provide ideas for 
promotions and/or can be repurposed for inclusion in 
marketing collateral. These materials may include open 

leadership & staffing
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meeting minutes, presentation slides, and other related 
files (e.g., event pictures). Files can be deposited in a cen-
tral repository for a project or team site, and this process 
can be simplified by creating an easy way to drop informa-
tion into designated folders via email or a short form. 

• Facilitate ways for staff  to talk and share their science 
in an informal setting. Some ways to do so include 
adding a quick roundtable discussion at regular meet-
ings where employees can share updates or news, 
moderating an online discussion board, and scheduling 
coffee breaks with managers. Also consider hosting in-
house research presentations or symposia to provide 
a platform for employees across the organization to 
engage in scientific discussion about their latest work.  

• From a business development standpoint, provide 
employees with internal communication guidelines 
on how to make business referrals of  potential clients, 
collaborators, and other interested parties (e.g., event 
sponsors, funding agencies) to the organization. These 
guidelines may include holding debriefs with staff  
after events to collect contact information, using 
a shared contact management system, and making 
prompt and effective follow-ups with contacts. 

Training lab employees to be brand ambassadors 
Staff  members are the outward extension of  any 

laboratory who commonly interface with target audi-
ences, from presenting at scientific conferences to shar-
ing updates on social media about their work. Therefore, 
they can be the best brand ambassadors to positively 
represent and promote the organization. In order to do 
so, it is essential to ensure lab staff  are delivering consis-
tent messages, equipped with the tools and resources to 
effectively communicate, and trained in science commu-
nication skills. Here are a few ideas on how to transform 
staff  into brand ambassadors for the organization: 

• Conduct in-house communications training and provide 
other helpful how-to guides. These topics can include ev-
erything from the art of  storytelling and an intro to social 
media to information on how to talk to the press and on 
media relations. There are a number of  online resources 
available through professional organizations that can be 
used, or outside experts and consultants can be brought in 
to facilitate such trainings with staff  members. 

• Leverage the networks of  staff  members to spread the 
reach of  marketing efforts. For example, provide regular 
reminders requesting that employees share materi-
als (e.g., forward email newsletters, share social media 
posts) with their contacts. Additionally, when consider-
ing what social media platforms to use, look at where 
employees are most active online. There also are ap-
plications (e.g., Dynamic Signal) that enable employees 
to subscribe to an organization’s social media feeds and 
easily share them through their own online accounts. 

• Create a downloadable communications toolkit to supply 
employees with the tools and resources to promote the orga-
nization’s brand. Sample contents of  such a toolkit may in-
clude presentation and poster templates, logos and artwork, 
standard text for acknowledgments, marketing materials 
(e.g., brochures and fact sheets), and general talking points 
with key messages about the organization. Also, provide a 
way for employees to request printed copies of  any of  the 
materials to take along to conferences and other events. 

• Use the onboarding process of  new hires as a time to 
distribute the communications toolkit and educate em-
ployees on standard branding and messaging and internal 
communication processes. The onboarding process also is 
a good time to capture content for future marketing needs 
by collecting key information (e.g., bio/picture, social me-
dia accounts, professional affiliations) that can be used to 
create a staff  profile. As an example, marketing staff  can 
then follow these employees online to stay updated on 
their activities and have an additional source of  content. 

How to get group buy-in for communications efforts
Laboratory staff  are often consumed with the impor-

tant science required to keep organizations moving for-
ward; therefore, employees may think they don’t have the 
time or may not see the value in working on communica-
tion tasks. Thus, it is important to get group buy-in from 
employees as a starting point before implementing any 
new internal communications systems or requirements. 

leadership & staffing
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Here are some final thoughts on how manag-
ers can work with staff  toward a shared goal 
of  being effective communicators within 
and outside the organization: 

• Adopt a company culture that promotes open 
lines of  communication and transparency 
within the organization. For example, con-
sider sharing any news and updates collected 
from other labs with the rest of  the organi-
zation by making these files accessible on a 
project or team site and/or providing a sum-
mary of  highlights via an internal employee 
newsletter. This effort ensures information 
is being shared with any employee who may 
need it to do his or her job, and it also pro-
motes collaboration across the organization. 

• Take the time to promote staff  (e.g., lab 
member profiles, employee award an-
nouncements) in the organization’s com-
munication channels, and use any poten-
tial marketing content that is provided by 
staff  whenever possible. This will help 
employees recognize their contributions 
are valued, know everyone within the or-
ganization is being promoted equally, and 
see how the information is being used to 
advertise their work in marketing efforts. 

• Show the tangible results of  marketing and 
outreach efforts to get more group buy-in 
and acknowledge staff  efforts. These results 
can include summaries of  relevant marketing 
metrics (e.g., social media statistics, number 
of  publications downloaded) and highlights 
of  outreach events. Also, case studies and 
related information can be presented on how 
business referrals have resulted in successful 
projects and collaborations. 

• Demonstrate to employees that managers 
also value communications and staff  time 
spent on these efforts by including related 
tasks as part of  regular roles and respon-
sibilities, allocating adequate time and 
resources for this work, and directly tying 
these activities to performance objectives. 

• As communications activities take time and effort, provide staff  
with information on what communications resources (e.g., writ-
ing and editorial support, graphics design) are available to them, 
whom they can contact for help in this area, and any organizational 
approvals required before communicating to external audiences. In 
line with encouraging employees to communicate with the public, 
it is suggested to keep any media approvals to a minimum and 
instead default to training on best practices in media relations. 

• Finally, seek out lab employees who may have special interest 
in science communications and in gaining skills in this area for 
career growth opportunities. These staff  members can help co-
ordinate communication efforts among laboratories, train fellow 
employees in science communications, prepare draft marketing 
materials for external use, and serve as a technical liaison to any 
public relations and marketing staff.

Donna Kridelbaugh holds an advanced degree in microbiology and is a 
former lab manager. Connect with her on Twitter (@science_mentor) and 
visit her website at http://ScienceMentor.Me.

leadership & staffing
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P utting robots to work in a lab, automating various 
processes, is much easier than it used to be. “As a 
historian of  the field, the single most important 

advance has been that laboratory robots are increasingly 
easy to use and more reliable,” says Kevin Olsen, instru-
mentation specialist in the chemistry and biochemistry 
department at New Jersey’s Montclair State University. 
“There is no single feature [or single development] that 
made this possible.”

Instead, many changes in both science and robotics 
merged to make automation what it is today, opening new 
opportunities for researchers and clinical lab workers alike. 
The biggest change—according to David Pechter, who has 
25 years of  experience in lab automation in the pharmaceu-
tical industry—is “that automation is something you now 
simply order, rather than going through a long specification 
and custom construction process.” The platforms that can 
be ordered offer expanding options, even in the labware 
that can be used. “1536 is now standard for many in-depth, 
cell-based assays that would have been off  limits,” he points 
out. “Alternative testing regimes, like organ-on-a-chip and 
droplet microfluidics, are changing the game.”

In the technology itself, many advances also pushed 
lab automation ahead. For example, liquid handling can 
now employ ultrasonic noncontact techniques. The in-
strumentation can run advanced methods, like the digital 
polymerase chain reaction and automated microscopy 
for high-content cell analysis. Plus, the computer science 
side continues to make many aspects of  automation eas-
ier. “Clusters and cloud computing mean that comput-
ability is no longer an issue for all but the most esoteric 
or bold problems in modeling,” Pechter explains.

Beyond all the robotic, computing, and labware im-
provements, what goes into the methods is also changing. 
Today’s automation systems work with many samples 
including primary cell cultures, stem-cell libraries, 
three-dimensional cell cultures such as organoids, and 
gene-editing processes such as CRISPR. As Pechter 
notes, “Each is a world of  change in itself.” 

Creating customizations
Even as automation gets easier to use, many plat-

forms make it possible for scientists to create custom-
ized workflows. When asked about the latest advance 
in automation from Hamilton Robotics (Reno, NV), 
product manager Del Ray Jackson says, “With the newest 
version of  INSTINCT V software—used to control the 
Microlab VANTAGE Liquid Handling System—the 
realm of  workflow customization extends beyond robotic 
and deck configurations.” Through a graphical interface, 
scientists can build processes that, Jackson says, “tailor 
actions to the assay type.” This software even provides 
3-D simulations of  a process, which helps users see just 
how it would work.

technology

RoboLab
LABORATORY ROBOTICS OFFER NEW OPPORTUNITIES FOR BOTH 
RESEARCHERS AND CLINICAL LAB WORKERS  by Mike May, PhD

“Clusters and cloud computing 
mean that computability is no longer 
an issue for all but the most esoteric 
or bold problems in modeling.”
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technology

The robotics in a lab also need to be connected to 
software, but it needs to be designed for this kind of  
work. As an example, Steve Yemm, CEO at Biodata 

(Cambridge, MA), says that his company’s Labguru—a 
web- and cloud-based electronic lab notebook—was de-
veloped for “integration with laboratory instruments that 
allows us to capture data directly from them.” That pro-
cess uses a scientific data management system solution 
called Labguru UpFolder. “This allows us to connect 
Labguru to plate readers, for example, and in this case, 
it captures a CSV file from the plate reader and inserts 
it directly into a Labguru experiment,” Yemm explains. 
This system can compile the data for statistical analysis. 
For example, an R-based analysis can fit a dose-response 
curve to the data points and calculate various metrics, 
including line slopes and intercepts. The analysis can 
also determine values like the IC50, which is an efficacy 
measure that is often used in drug discovery research. 
Yemm says that an IC50 measurement “is of  particular 
importance to scientists across the drug discovery field, 
as it defines the biological activity of  a new molecule.”

Yemm believes that what scientists are seeing today is 
only a glimpse of  what lies ahead in automation. “In the 

The Microlab VANTAGE Liquid Handling System lets 
scientists customize many aspects of  workflows. (Image courtesy 
of  Hamilton Robotics.)
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future, we anticipate a completely networked lab where all 
samples will be barcoded and scanned,” he says. “We expect 
to see more complete end-to-end lab automation suites, re-
moving the need for entering the same piece of  data twice.”

Kudos for collaboration
It’s not just devices, software, and samples that must 

work together in an efficiently automated lab. How 
scientists work with all that technology, and maybe 
together, comes into play as well. Even robotics can be 
designed for improved teamwork.

“Collaborative robots are designed to work alongside 
scientists in a shared environment,” says Dean Mulyk, prod-
uct manager, lab automation solutions, at Thermo Fisher 
Scientific (Waltham, MA). “While they have led to systems 
that are more open, they haven’t fundamentally changed the 
human interaction with automation.” That could change 
with the Thermo Scientific inSPIRE, which is a collabora-
tive system. “The touch-enabled inSPIRE incorporates in-
novative features to provide scientists [with] an automation 
system that truly partners with them,” he says.

Making the best collaborative system starts with that con-
cept in mind. “The inSPIRE is designed from the ground 
up to work well with humans,” says Mulyk. For example, 
it includes touch-enabled control through which users can 
share access to instruments using the SmartHandle. “The 
SmartHandle’s color changes based on whether the user or 

the robot is in control of  the instrument,” he explains. “The 
color changes combined with haptic feedback allow users 
to intuitively take control of  an instrument by swinging 
out the SmartShelf.” When the user is done, just return 
the shelf  and the Thermo Scientific Momentum control 
software puts the instrument back online. 

This system also provides a lab with flexibility. “The in-
SPIRE can be used across virtually any scientific workflow 
or process,” Mulyk says. “Customers have already looked 
to the inSPIRE to address their biochemical screening, 
ELISA assays, nucleic-acid extraction, sample preparation, 

high-content imaging, siRNA, ADME-Tox, and many 
other workflows across a wide variety of  disciplines.”

Sometimes, robot-advancing collaboration comes from 
company teamwork, such as Bruker BioSpin (Billerica, 
MA) teaming up with UK-based TTP Labtech. Bruker 
Biospin’s Lab2NMR—an automated system for schedul-
ing nuclear magnetic resonance (NMR) samples—inte-
grates TTP Labtech’s lab2lab, which pneumatically trans-
ports barcoded samples. “In many pharmaceutical and 
chemistry laboratories, individual scientists need access to 
analytical equipment such as HPLC, LC-MS, and NMR 
to perform analysis on their samples,” says Sandra Wiktor, 
technical product manager, automation, at Bruker Bio-
Spin. “Such analytical instrumentation is often complex, 
very specialized, and expensive; therefore, it is grouped in 
analytical laboratories—or centers—throughout facili-
ties.” That means that scientists must manually transport 
samples to their closest analytical center to be queued for 
analysis. The problem is that this center may not have the 
optimal instrument selection or the sample queue may be 
very long, lengthening time to results. However, this can 
be alleviated with lab2lab. “The system enables scientists 
to send samples from their own laboratories, allowing [it] 
to prioritize resources, select the best instrument for the 
task, and analyze samples much more efficiently, there[by] 
optimizing instrumentation time,” Wiktor explains.

In a collaborative system, like the Thermo Scientific inSPIRE, 
scientists and machines work together by design. (Image courtesy 
of  Thermo Fisher Scientific.)

“In the future, we anticipate a 
completely networked lab where 
all samples will be barcoded  
and scanned.”
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The Lab2NMR system with the integrated lab2lab 
transports prepared samples dissolved in dimethyl 
sulfoxide-d6 in 2-D barcoded vials from any chemistry 
lab to a centralized robotic station. There, the sys-
tem puts the sample in an NMR tube and transfers it 
directly to the NMR probe. A scientist can keep track 
of  the process through automated emails or text mes-
sages, which even provide warnings if  a solvent needs 
refilling, a source rack is empty, or a waste rack is full.

When asked about applying the Lab2NMR system, 
Wiktor says, “It eliminates the ‘sneaker net’ between 
labor-intensive sample preparation and the NMR 
laboratory, either within a single building or even 
across larger distances within [a] research campus.”

Into the clinic
New innovations in laboratory automation and 

connectivity are making their way to the clinic. For 
example, BD Diagnostic Systems (Franklin Lakes, 
NJ) offers a line of  modular microbiology laborato-
ry automation solutions. “The BD Kiestra products 
are customizable, automated modules ranging from 
standalone pieces to total lab automation solutions 
connected through the scalable and secure BD 
Synapsys informatics solution,” says David New-
some, global marketing leader, lab automation, for 
BD Diagnostic Systems. “The modular approach al-
lows clinical microbiology laboratories to automate 
either specific steps or the entire workflow.” For 
instance, these systems include modules for sample 
processing, incubation and imaging, culture reading, 
and interpreting images.

In microbiology, a BD Kiestra system streaks plates with 
a rolling bead. This technique generates “three to five times 
more isolated colonies than any loop-based method,” New-
some says. The isolated colonies can be identified and used in 
antibiotic susceptibility testing. This workflow can be com-
bined with BD Kiestra Optis technology to capture images.

“New solutions will enable more robust processing of  
clinical samples and faster, more comprehensive reporting 
of  results back to clinicians,” he adds. Indeed, as connectiv-
ity using robots, AI, and other tools becomes more robust, 
the applicability of  these solutions across clinical labora-
tory settings will become more ubiquitous. 

In fact, lots of  things have been changing for some time 
in robotics for lab automation. As Olsen recalls, “When I 
started in this area, a person had to be a mechanic, pro-
grammer, metrologist, and tinkerer, and have a good sense 
of  humor.” Some of  those skills still come in handy for 
many scientific endeavors, but lab robotics sure make it 
easier for scientists to laugh their way to the results.

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

The BD Kiestra provides modular capabilities in automa-
tion, from standalone pieces to total lab automation solutions. 
(Image courtesy of  BD Diagnostic Systems.)
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health & safety

W 
e understand, as laboratory managers and 
employees, that after the chemical fume 
hood our next most important safety items 

are the safety shower and eyewash station. But do you 
know what constitutes a proper setup? Which require-
ments apply? Where do we locate them? How much 
flow is needed? We hope these questions are pondered 
and answered well before the need for using your safety 
shower or eyewash station arises.

Far too often, we read about 
serious injuries resulting from 
simple laboratory tasks that should 
have been prevented. Recently, 
the American Industrial Hygiene 
Association pages for Lab Safety 
Chemical Exposure Incidents posted a 
few prime examples.1

Several incidents have been 
reported in which lab workers have 
spilled chemicals (usually phenol, 
for some reason) on their clothes 
and bypassed the safety shower to get to a restroom to re-
move the contaminated clothing. Some have even put the 
contaminated clothing back on after rinsing it before going 
home. All incidents resulted in second-degree burns.

A lab worker picked up a container of  trifluoroacetic acid 
(TFAA) with her ungloved hand to move it. She was un-
aware that TFAA forms hydrofluoric acid upon contact with 
moisture. Hours later, she experienced pain in her palm and 
thumb and had a serious burn requiring skin grafts.

A postdoc was working with concentrated sulfuric acid 
and splashed some onto one of  her latex gloves. The acid 

quickly burned a hole through the glove and resulted 
in a second-degree burn. Fortunately, she removed her 
gloves and flushed her hand for the recommended 15 
minutes, reducing the impact.

What are the OSHA regulations?
29 CFR 1910.151, Medical Services and First Aid, 

states that “Where the eyes or body of  any person may be 
exposed to injurious corrosive materials, suitable facilities 

for quick drenching or flushing of  
the eyes and body shall be provided 
within the work area for immediate 
emergency use.”2 OSHA doesn’t 
provide more specifics regarding 
what “suitable” means or what 
defines “immediate.” So how do we 
know whether we are meeting the 
intent of  the law?

Fortunately, the American Na-
tional Standards Institute (ANSI) 
developed and recently updated 

its consensus standard Z358.1, latest edition 2014. This 
ANSI standard is very detailed in terms of  defining what 
is appropriate for safety showers and eyewash stations. In 
fact, OSHA uses this reference as a guide when inspect-
ing facilities.3 So let’s review what is recommended for 
acceptable safety equipment.

Safety shower specifications
We suggest checking your facilities for the proper 

hardware recommended by Z358.1. Should OSHA visit 
and audit your labs, they will look for it. For safety 

health & safety

SAFETY REQUIREMENTS FOR SAFETY SHOWERS AND EYEWASH STATIONS  
by Vince McLeod

“Activation valves 
must open within one 

second and remain 
open until intentionally 
closed or turned off.”
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showers, the showerhead must flow 20 gallons per minute (gpm) at 30 
psi and produce a 20-inch diameter spray pattern at 60 inches above 
the surface where the user stands. The center of  the sprayhead pattern 
should be at least 16 inches from any wall, door, or obstruction. It is rec-
ommended that the showerhead be mounted between 82 and 96 inches 
off  the floor, with the valve no higher than 69 inches.

Eyewash station specifications
Eyewash stations target just the eyes 

and therefore have a lower flow re-
quirement. ANSI Z358.1 recommends 
a flow of  0.4 gpm, also at 30 psi. Mount 
nozzles at least six inches from any ob-
struction and between 33 and 45 inches 
above the floor. Use an eyewash gauge 
to verify and test the flow pattern.

Requirements for both
Both safety showers and eyewash sta-

tions must provide the recommended 
flow for at least 15 minutes. This usu-
ally equates to having the equipment 
directly plumbed with hard connections 
to the water supply. For example, a quick 
calculation for the safety shower at 20 
gpm for 15 minutes yields 300 gallons. 
Self-contained or personal wash devices 
are allowed but considered supplemental 
units that can provide immediate flushing 
while transiting to the permanent fixture.

If  the local climate presents potential 
for freezing conditions, design the equip-
ment to avoid freezing or consider the new 
recirculating systems to protect against 
that situation. An excellent white paper 
on these is given in the references below.4 
Activation valves must open within one 
second and remain open until intention-
ally closed or turned off. That these safety 
devices be constructed with corrosion-re-
sistant materials should go without saying.

The 2014 update to Z358.1 added 
two important criteria. The first is that 
tepid water is now defined as having 
a temperature between 60 and 100 
degrees Fahrenheit (15 to 37 degrees 
Celsius). The second change addresses 
simultaneous operation for combina-
tion units. This means that if  you 
have a drench shower combined with 
an eyewash station, both devices must 
provide adequate flows at the same time.

Finally, and most important, plan the 
location of  the equipment. Anyone need-
ing to flush corrosive chemicals from their 

http://us.analytik-jena.com
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eyes or skin must be able to reach the safety shower or 
eyewash station within 10 seconds. Travel to the unit must 
take less than 10 seconds, with an unencumbered and 
direct path. This equates to about 55 feet for most people. 
We strongly recommend painting or marking the floor 
area underneath the shower to help keep it clear. Z358.1 
also recommends installing equipment in brightly lit areas 
and marking it with highly visible safety signs.

Maintenance and training
If  you ever need to rush to the safety shower or eye-

wash station, the last thing you want is a drenching with 
nasty, sediment-laden water. ANSI recommends flushing 
all equipment weekly to verify proper flow and clear the 
plumbing of  any deposits. If  your facility does not have 
floor drains installed, remember to bring a large plastic 
trash can to catch the water. The weekly flushing can 
also provide a great training opportunity to refresh the 
operation and travel paths for your employees.

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’  experience in industrial hygiene and envi-
ronmental engineering services, including 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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Sphere 1 — The User
Check if your pipetting equipment is ergonomic 

  Your pipette should have an ergonomic hand grip as well as a light 
weight — as you use that device up to several hours per day.

  Volume setting function of pipette: The volume setting ring should be 
large, offer high friction with fingers and require low torsion force and  
a low number of rotations to enable easy and fast resetting.

  Is the volume display easy to read? The display should not be covered  
by your hand; it should be intuitive and readable also when the pipette  
is held in the left hand.

  Electronic pipettes: Is your pipette balanced? The center of gravity  
should be in the middle. The pipette should not be top-heavy, and only 
exert slight pressure on the 4th and 5th finger to reduce user effort.

  Electronic pipettes: The handling and programming should  
be user-friendly — intuitive without having to read a manual.

  Use pipettes with spring-loaded tip cones for lower tip attachment  
forces. Avoid “rocking” during tip fitting for lower strain on wrists.

  Use color-coding for fitting pipette tip boxes to reduce your search  
for the correct tip size.

  Position your pipette carousel within direct reach on your bench  
for easy access.

  Keep the small bench-top wastebin in arm-reach.
  Use multi-channel pipettes or Multipettes / Repeaters when microplates  

must be filled to save time and effort
  Use microplates with high-contrast labeling of wells  

for better orientation.
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Check if your pipetting is ergonomic 

  Avoid placing your arms and elbows on hard  
surfaces or the edge of the bench to reduce the 
strain on these areas.

  Locate bigger instruments at some central location 
in the lab so that everyone has easy access.

  Your lab chair should be adjustable in height and 
angle for ergonomic sitting position.

  If you work in a sitting position, keep the leg-room 
free of boxes to have a comfortable sitting area.

  Take care about how you sit at the bench.

Check if your personal lab is ergonomic 

  Store small equipment which is not constantly  
in use in drawers.

  Keep your personal bench space clean and  
tidied up — limit  yourself to the equipment  
which is mandatory.

  Train all users in proper working conditions.
  Use your own personal set of pipettes.

Sphere 2 — The Lab Sphere 3 — The  
Laboratory Workflow
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R ed is one of  the key colors that brings holiday 
cheer—from candy canes and cookies to Santa’s 
suit and a crimson cocktail. For foods and bever-

ages, natural ingredients provide some of  this reddish 
color, but much of  it comes from synthetic substances. 
Some of  these red dyes pose health concerns, but the 
story is more complicated than that. 
Coloring foods started thousands of  years ago, accord-

ing to scientists from Sichuan University writing in a 
2018 issue of  the Journal of  AOAC International: “In the 
past decades, a large number of  food safety incidents 
caused by the illegal addition of  ined-
ible dyes have occurred all over the 
world and have received increasing 
attention as one of  the major issues 
of  food safety.”
A food maker can’t throw in just 

anything to add color, because 
these additives are regulated by the 
European Food Safety Authority; 
Health Canada; Japan’s Ministry of  Health, Labour and 
Welfare; the U.S. Food and Drug Administration (FDA); 
and others. For red dyes in foods, the FDA’s approved 
list includes FD&C (Food, Drug, and Cosmetic Act) 
Nos. 3 and 40.
Different countries categorize food dyes in different 

ways, but with some usual consistencies. “It’s important 
to understand that ‘red food dyes’ are primarily broken 
down into two with distinct physicochemical character-
istics and different concerns,” explains Nicolas Mottier, 
lab manager at the State Laboratory for Consumer Pro-

tection in Canton Vaud, Switzerland. The two catego-
ries of  red dyes are illegal and authorized. The illegal 
ones, such as Sudan dyes I-IV, can be carcinogenic and 
are thus banned from foods. “Despite this, they are still 
used fraudulently, as they enhance the appearance of  
various foods, such as spices, tomato sauces, palm oil, 
salami, olive oil, etc.,” Mottier says. Although Swiss 
laws include authorized red dyes, food colors (except 
Quinoline Yellow in curry and tandoori foods) cannot 
be added to spices in Switzerland.
Some food makers also make changes in food coloring 

on their own. Rather than dumping 
dye into goodies without a thought, 
some food makers are rethinking the 
best way to add color, even to the most 
scrumptious things, like donuts. By 
January 2018, for example, Dunkin’ 
had removed artificial dyes from its 
donuts, except for some limited-
edition and custom-image ones. This 

was “part of  the brand’s ongoing efforts to offer guests 
great-tasting, high-quality products and cleaner menu 
labels,” says Justin Drake, senior manager of  public rela-
tions at Dunkin’ Brands (Canton, MA). “After years of  
research and development, Dunkin’ is taking a big step 
in providing guests with simpler ingredients while still 
delivering the delicious taste and vivid colors expected 
from our donuts.” When it comes to keeping the holi-
days—and other days—a little red, Dunkin’ uses “colors 
sourced from natural ingredients where possible, such as 
beet extract,” Drake explains. 

industry insights: food science

Get the Red Out
NEW TAKES ON SCARLET SNACKS FOR THE HOLIDAYS AND BEYOND  
by Mike May, PhD

“There are many 
different red food 

dyes in use.”

http://www.labmanager.com


ergonomics safety

December 2018    Lab Manager 37

LabManager.com/ergonomics-safety

ERGONOMICS
ERGONOMICS

• Use a chair with good back support and sit against the back of the 
chair.

• Lower the chair or adjust the foot ring or get a footrest if the feet 
dangle.

• Use supportive shoes and cushioned mats if standing for long 
periods.

• Keep frequently used supplies within close reach.

• Keep shoulders relaxed and elbows close to your sides when 
working.

• Maintain neutral wrist and arm postures when working.

• Sit close to your work area and adjust your chair to match the 
height of the bench.

• Avoid repetitive or forceful twisting and turning motions.

• Use thin, flexible gloves that fit properly; Ill-fitting gloves increase 
pinch and grip forces when working.

© 2018 Lab Manager

POSTURE, ARMS, 
AND HANDS

• Sit close to the work surface.

• Pad forearms and edges.

• Adjust chair, workbench, or microscope as needed to maintain an 
upright head position.

• Elevate, tilt, or move the microscope to the edge of the counter to 
avoid bending your neck.

• Use adjustable eyepieces or mount your microscope on a 30° 
angle stand for easier viewing.

• Spread microscope work throughout the day and among several 
people, if possible. 

• Every 15 minutes, close the eyes or focus on something distant; 
every 30-60 minutes, get up to stretch and move.

MICROSCOPE 
WORK

• Shift your weight often when standing to work. 

• Alternate how you hold objects like forceps; to vary the task, 
alternate holding with the thumb and index finger, and with the 
index and middle fingers.

STATIC
POSITIONS

• Elevate your chair rather than reaching up to pipette.

• Do not twist or rotate your wrist while pipetting.

• Alternate hands or use both hands to pipette.

• Hold the pipetter with a relaxed grip.

• Use electronic pipettes or light touch models whenever possible.

• Use minimal pressure while pipetting.

• Use a light amount of force or two hands to change tips.

• Take a 1-2 minute break after every 20 minutes of pipetting.

PIPETTING

• Use adjustable keyboard platforms under lab benches that 
accommodate use of the mouse beside the keyboard.

• Place monitors so their viewing distance is between 18 and 30 inches.

• Place your monitor so the top of the screen is approximately at eye 
level.

• Use a document holder placed adjacent to and in the same plane as 
the computer screen. 

• Use footrests, where possible, to easily change leg positions 
throughout the day. 

• Take mini-breaks of 3 to 5 minutes for every 20- 30 minutes of 
keyboarding or mouse work.

COMPUTERS

• Position work supplies in their order of use, with those most 
frequently used near the front of the hood, but not closer than six 
inches from the face of the hood.

• Place equipment on approved elevated turntables for easy retrieval.

• Use diffused lighting to limit glare.

• Take short breaks to stretch muscles and relieve forearm and wrist 
pressure.

• Adjust your chair/stool to a height that allows your shoulders to 
relax.

HOOD OR
BIOSAFETY CABINET

1

4

2

3

5

6

http://www.labmanager.com/ergonomics-safety
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industry insights: food science

In every case, a food maker should consider the safest 
way to make even a morsel red.

INFLAMED OR REALLY RISKY
There must be good reasons to invest so many resources 

into regulating how foods can be colored. Some of  the 
concerns revolve around potential health consequences 
for consumers. For red dyes, part of  the challenge is the 
variety. “There are many different red food dyes in use,” 
says Gerlinde Metz, professor of  neuroscience at the 
University of  Lethbridge (Alberta, Canada). Red food 
dyes made from extracts from cochineal insects, for in-
stance, may cause allergies, she notes. In 2014, Metz and 
her colleagues reported in PLoS One that consuming a 
combination of  artificial food dyes created hyperactivity, 
but it “subsided following termination of  treatment.”

In many cases, the health consequences of  food dyes 
appear only in elevated doses. As an example, Jana Ruda-
Kucerova, associate professor of  pharmacology at Ma-
saryk University (Brno, Czech Republic), points out that 
the red dye erythrosine at high doses “is well-documented 
to have negative health influences, particularly on thyroid 
function.” But that takes about a thousandfold higher dose 
than the acceptable daily intake of  erythrosine. 
Although usual levels of  erythrosine are fine, Ruda-

Kucerova notes, “a notion of  connection between aller-
gies, asthma, or attention deficit hyperactivity disorder 
in children with consumption of  azo dyes in food is still 
alive.” She adds, “There is only limited clinical evidence 
evaluating [the] safety of  azo dyes in food and their 
potential health effects.” 
The impact of  dyes can also go beyond human health. 

When asked about the main environmental concerns 
with food dyes, Anthony Dichiara, assistant professor of  
environmental and forest sciences at the University of  
Washington, says, “In general, acid dyes are considered 
less toxic than basic dyes but still can cause eye and skin 
irritation, blood changes, vomiting, nausea, diarrhea, 
profuse sweating, mental confusion, and gastritis.” He 
adds, “In the environment, color dyes can block sunlight 
and prevent plant photosynthesis, which disrupts the 
entire aquatic ecosystem.”

TRACKING WITH TECHNOLOGY
The complexity of  analyzing dyes in foods depends on 

many factors. Methods often start with some form of  
extraction process. This can be done with a solvent, such 
as ethanol, solid-phase extraction, or another technique. 
After sample preparation, some form of  analysis is used, 
which could involve electrophoresis, spectroscopy, or 
another technique. Here are a few specific examples:
Asked about the challenges in testing red food dye, Mot-

tier says, “When it comes to Sudan dyes, there are matrix 
effects: ion suppression or ion enhancement.” Mottier 
and his colleagues wanted an end-to-end method—from 
sample preparation through analysis—that would work 
with illegal or authorized dyes. “To our best knowledge, 
this has never been done before,” he explains. “By creating 
our in-house library grouping more than 100 dyes of  all 
types, we can tackle both issues mentioned above.”
To do that, Mottier’s team collaborated with SCIEX 

(Framingham, MA). Using time-of-flight mass spectrom-
etry (MS) and SCIEX’s SWATH acquisition method 

Dunkin’  opts for natural ingredients as much as possible and 
uses artificial dyes only in very limited circumstances. (Image 
courtesy of  Dunkin’  Brands.)

http://www.labmanager.com
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of  collecting all the data from a sample, the 
scientists can screen a sample for targeted 
and nontargeted dyes. “The flexibility of  the 
software—SCIEX OS—enabled us to create a 
custom spectral library using standards that can 
be employed to identify unknown component 
peaks in a sample,” Mottier explains. “The fact 
that the data-processing software automatically 
identified the compounds against our in-house 
library meant that the routine workload was di-
minished—especially as the need for the injec-
tion of  reference compounds was only required 
in the case of  confirmatory analyses.”
Other scientists also apply MS methods to an-

alyzing dyes. Scientists from Taiwan’s Food and 
Drug Administration and Ministry of  Health 
and Welfare, for example, described a method 
of  testing food for 20 synthetic dyes with liquid 
chromatography and tandem MS. As reported 
in the Journal of  Food and Drug Analysis in 2015, 
this method could reveal many red dyes and 
ones that added other colors. The scientists 
tested this method on 18 commercial chili 
powders and six commercial syrup-preserved 
fruits. Most of  the results revealed the use of  
legal dyes, but some of  the fruits included ama-
ranth, a red dye that is illegal in some countries, 
including the United States.
Other technologies can also be used to analyze 

dyes in foods. For instance, scientists from the 
University of  Oklahoma and Louisiana State 
University of  Alexandria combined spectro-
photometry for ultraviolet and visible light 
with the partial least squares chemometric 
method to detect erythrosine B, plus a blue and 
yellow dye. As the scientists reported in Applied 
Spectroscopy in 2017, they trained the process 
with 64 samples and then tested its accuracy. 
For the results, the scientists concluded that 
the “relative error of  prediction for the test set 
were 11.73 percent, 19.52 percent, and 19.38 
percent for blue, red, and yellow dyes, respec-
tively.” Then, the team applied the same pro-
cess to real samples of  candy and reported that 
“replicated synthetic spectra were also obtained 
indicating the model as a potentially accurate 
method for determining concentrations of  dyes 
in food samples.”

As this relatively short assessment shows, even analyzing red 
dyes in foods can be complicated. Likewise, the health risks 
might not be as clear as we’d like, especially for imported food 
products. As shown, a dye can be legal for use in foods in some 
countries but not in others. So, even the experts don’t always 
agree on which dyes are safe and which ones are dangerous. The 
best idea might be to follow Ruda-Kucerova’s advice: “I would 
sum up that moderation is the best approach when it comes to 
intake of  food colorants.”
There’s more work to do in determining the safety of  dyes to 

humans and the environment. This work will continue as some 
underhanded food makers keep cutting corners with illegal 
industrial dyes when possible—all to save money, even if  the 
results could be dangerous. Fortunately, some food vendors, like 
Dunkin’, set a good example—proactively improving the food 
dyes in products. 
To some, though, the red dye concern might seem like nothing 

but clatter. Still, we researched this topic to see what was the mat-
ter. From reviewing all the evidence that was in sight, I’ve come to 
the conclusion that Ruda-Kucerova is right, which leaves just one 
last line to write: Happy holidays to all and to all a good night!

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

http://www.labmanager.com/webinars
http://www.labmanager.com/data-management
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Q: What type of work does 
the Industrial Pharmacy Lab 
specialize in, and how does 
your team stay at the forefront of 
research?

A: The IPhL specializes in pharmaceu-
tical research, including preformula-
tion and formulation studies, analytical 
method development, and PK/PD 
modeling. Our location at the Univer-
sity of  the Sciences helps keep us up 
to date with the latest techniques and 
research. We are very fortunate to have 
accomplished faculty willing to share 
their expertise and facilities with IPhL.

Q: What are some of the key 
instrumentation/technologies 
used in the lab and what are 
they used for?

A: Some of  the key instrumenta-
tion and technologies used in the lab 
include both our processing and ana-
lytical equipment, such as the micro-
fluidizer, spray dryer, and tablet press, 
as well as our dissolution apparatus, 
HPLC, and LC/MS/MS, to name a 
few. We have used our microfluidizer 
and spray dryer extensively while re-
searching liposome and microparticle 
drug delivery systems. Once the for-
mulations are made, we can determine 
how much of  the drug is either loaded 

or released through HPLC analysis. 
The LC/MS/MS is particularly useful 
in separating and identifying com-
pounds and giving us information on 
how much there is.

Q: What type of workflow man-
agement system or methods do 
you have in place to keep track 
of projects? 

A: Our system consists of  scheduling 
with shared calendars and weekly meet-
ings to keep track of  project timelines 
and planning experiments.

Q: How has the continued devel-
opment of informatics tools such 
as LIMS and Lab Information Sys-
tems in recent years helped lab 
managers and lab staff stream-
line their processes? 

A: For IPhL, it has helped us manage 
our internal stockroom and chemical 
purchases as we grow. IPhL has grown 

over the past few years, and having a 
LIMS in place has been useful to track 
purchases of  our chemicals and con-
sumables, especially as new equipment 
is acquired and projects are started.

Q: Are there any pain points 
to these systems or workflow 
management in general that 
could be further improved upon?

A: These systems are great tools—
when used by everyone in the labora-
tory. Something we are working on 
improving is using the system and 
keeping it updated so that we can get 
the most we can out of  the LIMS. We 
recognize that this will further stream-
line processes and allow us to make 
smarter decisions regarding vendors 
and purchasing, but have yet to fully 
implement it. These systems are still 
relatively new to labs, and there is a 
learning curve to it. We believe with 
increased use among everyone in IPhL, 
it can be a powerful system.

ask the expert

Andrea Ong

Andrea Ong is the lab manager of the Industrial Pharmacy Laboratory (IPhL) at the University 
of the Sciences in Philadelphia, Pennsylvania. Ong is also a PhD candidate in Pharmaceutics 
at USciences. She has experience in the cosmetic and pharmaceutical industries, and worked 
as a research assistant in IPhL prior to becoming lab manager.

ASK THE EXPERT
MANAGING WORKFLOWS 
by Lauren Everett

“A small group is both a blessing and a curse  
in that it is much easier to coordinate and plan  
experiments, but at the same time, there are a 
limited number of us.”

http://www.labmanager.com


ask the expert

Q: As the lab continues to evolve 
and research progresses, are 
there any challenges in managing 
workflow among your team?

A: Right now, our group is small 
enough that we can communicate easily 
about planned experiments, upcoming 
deadlines, and equipment and instru-
ment usage. The challenge lies in time 
management and planning experiments 
in advance to accommodate multiple 
research projects.

Q: How do you deal with  
those challenges?

A: To deal with the challenges really 
takes some planning at the beginning 
of  the week or advanced notice to all 
users if  the equipment will be used for 
an extended period of  time. A small 
group is both a blessing and a curse in 
that it is much easier to coordinate and 
plan experiments, but at the same time, 
there are a limited number of  us. To 
help with this, we designate one or two 
people to be the “instrument expert” in 
the laboratory to keep a piece of  equip-
ment running smoothly and efficiently to 
minimize downtime. 

Q: Any advice for lab 
professionals struggling to 
manage workflow or that  
want to improve their system? 

A: The important thing is to find a 
system that works for your lab, which 
may mean trying out a system for a bit. 
There are so many different programs 
to choose from that not all will work 
for every lab. A LIMS allows us to keep 
track of  our chemicals in our stock-
room and make appropriate purchasing 
decisions, and as an expanding labora-
tory, it is essential for us to keep track 
of  chemical usage and vendors. It’s also 

important to communicate with labmates to keep everyone on the same 
page. Online and cloud-based systems have the potential to work well, but 
they are only as good as the users.

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

http://www.apricotdesigns.com
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by Angelo DePalma, PhD

A chemist waking from a 30-year nap would 
notice many changes in laboratory equipment, 
most notably the migration of  instrumentation 

from centralized or core locations to the benchtop. 
The “democratization” of  nuclear magnetic resonance 
(NMR) spectrometers has been accompanied by 
multiprobe, multi-nuclide capability. 

Fluorine-19 (19F) is in many ways an ideal NMR 
nuclide. It has the same sensitivity as protons, has 
a wide range of  chemical shifts, displays easily 
recognizable coupling with itself  and other NMR-
active nuclei, and is capable of  multidimensional 
experiments familiar to spectroscopists who work with 
13C or 1H. And fortuitously, every fluorine atom in the 
universe, save trace levels of  18F generated for medical 
imaging, is NMR-susceptible.

Although fluorine is approximately the same size as 
hydrogen, its electronegativity—the highest of  any 
element—affects the reactivity of  almost any molecule 
in which it is found. This property has been used to full 
effect by pharmaceutical companies.

Fluorine in pharma
Approximately 15 percent of  all drugs approved in 
the United States contain at least one fluorine atom. 
Common attachment modes are fluorinated aromatics, 
trifluoromethyl, and aliphatic monofluorides. Drug 
discovery scientists use fluorination strategically to 
improve a drug’s pKa, lipophilicity, stability, binding 
affinity, permeability, metabolic oxidation potential, and 
more subtle activity features such as molecular recognition 
and conformation. A strategically positioned fluorine atom 
can alter the reactivity or metabolism of  a drug by pulling 
electrons away from reactive carbon molecules. 

Given the prevalence of  hetero (noncarbon) elements 
in small-molecule pharmaceuticals, today’s NMR 
spectrometers can perform orthogonal analyses in one 
experiment by focusing on fluorine and two or three 
other nuclides. 

“Fluorine is a billion-dollar segment of  the 
pharmaceutical business,” says Clemens Anklin, PhD, 
VP of  NMR applications at Bruker (Billerica, MA).

Since every fluorine in a molecule has a unique 
magnetic resonance signal, in just a few minutes 
fluorine NMR reveals the purity of  a fluorinated 
compound and the identities of  side products, 
contaminants, or unused starting materials. Detection 
down to ppm levels is not extraordinary. 

Fluorine is also exquisitely sensitive to its environment. 
A fluorinated drug, for example, will show a different 
signal when bound to a target than when unbound, even 
if  the fluorine did not participate in the binding. 

This raises interesting possibilities for drug screening. 
It is possible to compare the well-resolved NMR 
spectrum of, say, 30 fluorinated drug candidates in 
the presence and absence of  a receptor or protein. 
Fluorines in unbound compounds will retain their 
original resonance, while those attached to molecules 
that bind will experience a shift and broadening.

“In proton-based or ligand-based drug discovery 
based on NMR, six compounds is the limit for one 
experiment,” Anklin notes. “If  you set up the experiment 
correctly and binding is strong, the fluorine peaks may 
apparently disappear. Determinations of  drug-receptor 
dissociation constants may be calculated in this manner.”

Multidimensional analysis
Coupling between fluorine and carbon or hydrogen 
is predictably clean and confirmatory with respect 
to molecular structure and fluorine location in the 
molecule. Higher-level two-dimensional NMR 
experiments are also possible using fluorine NMR. 
Possibilities include fluorine-fluorine interactions and 
coupling among fluorine, hydrogen, carbon, and other 
active NMR nuclei. 

As with proton NMR, interactions between fluorine 
and other active nuclei fall off  rapidly as the distance 
between the two atoms increases.

product focus | fluorine NMR
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FOR ADDITIONAL RESOURCES ON FLUORINE NMR, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS, 
VISIT WWW.LABMANAGER.COM/NMR

Flourine-19 can serve as both a structural probe and a means 
of  characterizing a molecule’s interactions with proteins 
or other targets simply by observing changes in fluorine 
resonance when its parent molecule  
binds to proteins. 

Additionally, fluorine may be 
incorporated directly into proteins to 
observe such events as conformational 
changes, binding, and aggregation. 
Fluorine is introduced into intact 
proteins chemically through site-
specific incorporation of  fluorinated 
ligands or during biosynthesis where  
the only version of  a particular amino 
acid is fluorinated.

In similar fashion, the combination 
of  fluorine labeling and NMR may 
be used to probe the behavior of  
oligonucleotides, polymers, and sugars. 

Overcoming proton limitations
Some may argue that all the benefits of  fluorine NMR 
mentioned above are within the realm of  proton or 13C NMR. 
While it is true that modern NMR, particularly experiments 
run under two-dimensional protocols, facilitates structure 
elucidation from proton spectra alone, the capabilities of  
mononuclear spectrometry are limited.

“As the molecular weight increases, the spectral complexity 
and peak overlap begin to be limiting conditions in proton 
NMR,” says Bruce Lix, director of  business development 
at Nanalysis Corp. (Calgary, Alberta). “At that point, your 
options include moving to higher dimensionality in the NMR 
experiment and/or analyzing additional nuclides in the 
detection scheme.”

Fluorine happens to be one of  those “additional nuclides” that 
can help clear the cobwebs from NMR spectra. 

“The main advantage of  19F NMR over 1H NMR alone is 
the much broader spectral range for fluorine, more than 20 

times that of  hydrogen,” Lix says, “so the chance that any two 
resonances will overlap is very low. Fluorine NMR is also very 
sensitive to its molecular or chemical environment, which is 
reflected by spectral changes.”

Today’s benchtop, multiprobe NMR 
instruments typically focus on elements 
of  interest to the life sciences, typically 
nuclides of  hydrogen, carbon, nitrogen, 
and phosphorous. Purchasers can specify 
a fifth element, for example, fluorine. “It 
is also possible to get hydrogen/fluorine 
combinations only,” Lix says. “Many 
of  these probes are swappable, but at a 
lower field, the desired nuclides must 
be specified at the time of  purchase.” 
Ordering a fluorine probe as an add-on to 
an instrument lacking the capability for 
that nuclide is possible, but expensive.

Lix describes the workflow for using fluorine NMR to 
determine the structure of  a large, complex, fluorinated 
molecule. “You would start by running homonuclear proton 
two-dimensional correlation experiments such as COSY 
[correlation spectroscopy] and TOCSY [total correlation 
spectroscopy] to determine connectivity.”

The position of  the fluorine will jump right out, since the 
coupling constants between fluorine and hydrogen are very 
large compared with hydrogen-hydrogen couplings. 

“You can then determine the carbon backbone by using C-H 
correlation experiments and then determining the structure 
by measuring through-space proximity using the nuclear 
Overhauser effect [NOESY]. If  the material is labeled with 
13C or 15N, it is possible to collect even more information 
with three-dimensional experiments, although this probably 
would not be necessary. Since fluorine is strongly susceptible to 
changes in its chemical environment—for example, if  it were 
absorbed into a cell or passed the blood-brain barrier—the 
fluorine spectrum can be used further to determine the fate of  
the molecule in a biological setting,” Lix says.

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

FIND OUT WHICH SEPARATION MODES 
ARE MOST POPULAR

Separation modes used by survey respondents:

Reversed phase 68%

Ion exchange 40%

Normal phase 37%

Ion chromatography 29%

Hydrophilic interaction (HILIC) 23%

Chiral 18%

Gel filtration (GFC) 18%

Gel permeation (GPC) 17%

Affinity 14%

Ion exclusion 8%

Other 3%

Column phases used by survey respondents:

C18 55%

Anion exchange 33%

C18 (polar endcapped) 30%

C8 27%

Cation exchange 25%

Phenyl 23%

Cyano 22%

Silica 22%

Biphenyl 17%

Amino 14%

C4 10%

PFP 10%

IBD 2%

Other 15%

The wide spectrum of columns available makes selecting this most-important component of an 
LC system extremely difficult. Column choices span normal phase, reverse phase, size exclusion, 
ion exchange, hydrophobic interaction, and affinity chromatography. One is hard-pressed to find 
a more innovative, self-reflective instrument market.

TOP 7 QUESTIONS 
You Should Ask When Buying Chromatography Columns

1. Based on your analyte(s), matrix, separation goals, and instrumentation, what column does the vendor recommend?

2. What benefits does this column offer over your current column? Performance, lifetime, reproducibility, etc.

3. How should you clean/prepare your sample prior to injection on the column?

4. How do you care for the column? Conditioning, cleaning, storage, etc.

5. What type of chromatographic media (fully porous, monolithic, core-shell) is going to provide the most benefit for 
your separation?

6. Do you need a unique selectivity (HILIC, polar endcapped, etc.) to separate any very polar and/ or nonpolar compo-
nents in your mixture?

7. What column dimension is going to be most suitable for your loading requirement?

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

TECHNICAL PERFORMANCE

LOT TO LOT REPRODUCIBILITY

RUGGEDNESS / DURABILITY

APPLICATIONS SUPPORT

INITIAL PURCHASE PRICE OF COLUMN

REPUTATION OF COLUMN MANUFACTURER

METHOD VALIDATION / COMPLIANCE SUPPORT

SPECIALS AND PROMOTIONS

COLUMN DISCOUNT PROGRAM

AVAILABLE APPLICATIONS LITERATURE

830=

770=

740=

480=

430=

430=

400=

350=

330=

320=

TOP 10 FEATURES/FACTORS 
Respondents Look For When Purchasing a Chromatography Columns:

83%

77%

74%

48%

43%

43%

40%

35%

33%

32%

http://www.labmanager.com
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balances

WWW.LABMANAGER.COM/ERROR-FREE-BALANCING

4 WAYS TO KEEP YOUR BALANCE ERROR FREE

Keep Temperature Constant
•  Changes in temperature, humidity, and air 
pressure all affect balances, but temperature 

changes are the most serious.
•  Temperature effects are mostly insignificant 
for top loaders, but a difference of 1.5° C can 

cause sensitivity and zero point to shift
in analytical balances. 

•  Operators should be wary of warming or 
cooling of tare vessels during removal from

the balance.
•  Temperature difference effects apply to 
balance and sample, and particularly to

glassware that has recently been removed
from a dishwasher.

Avoid Transport
•  Think twice about moving analytical balances; 

transport can throw instruments out of
calibration and balance.

•  To clean spills, use a cloth or towel that fits into 
the space between the bottom and benchtop 

while disturbing the balance as little as possible. 
•  When moving is unavoidable, have an SOP in 

place that covers powering down, removing, and 
securing the weighing pan, and handling

the instrument.

Clean Properly
•  Taring vessels made of stainless steel or 

glass can go into the dishwasher or a 
dedicated cleaning tub.

•  Almost any noncorrosive cleaner can be 
used for main balance structure and 

weighing chamber.
•  Avoid sprays that might get into crevices 

or external weighing mechanisms. 
If you remove the pan to clean it or the 
weighing area, make sure to protect the 

uncovered area.

Pick the Right Location
•  Position all balances away from drafts.

•  Weighing tables should be decoupled from 
the environment.

•  For ultrasensitive work, managers must 
consider every element that might affect 

weighing results e.g. the middle of a floor bends 
more than areas closer to outside walls, and 

upper floors sway.
•  Consider purchasing balances that self-correct 

for or filter out external mechanical or 
gravitational influences.

Practices for keeping your laboratory balances up to snuff range from the sublimely simple to surprisingly complex. At the most basic level, balances must be 

kept clean. But users must also consider where the balance is located, the temperatures it’s exposed to, and whether it requires transportation.  All of these 

factors can impact a balance’s ability to perform its functions. Here are some best practices that will help to minimize the error in your weighing.

Sponsored By
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Q: What are some of the main 
challenges when working with 
and differentiating stem cells in 
the lab and then scaling them for 
manufacturing purposes?

A: I started stem cell work at the Univer-
sity of  Wisconsin–Madison in the year 
2000. At that time, the field of  induced 
pluripotent stem cells (iPSC) was just 
developing, and since then, tremendous 
progress has been made. Initially, we had 
difficulty just growing the cells, and over 
the past decades, we have learned how 
to differentiate the iPSC into different 
cell types that have clinical potential. We 
now have the ability to make cells of  the 
central nervous system (CNS), heart, pan-
creas, liver, and a number of  other organs. 
Now that we know how to grow and dif-
ferentiate them, we are trying to find out 
how to use them to cure diseases. 

Some of  the challenges unique to cell-
based therapies, compared with molecular 
therapeutics, include dealing with an en-
tity you need to keep alive after transplan-
tation. There are immune system consid-
erations, and there is also the environment. 
For instance, if  you put cells into a part of  
the body that has lost its vascularization, 
the cells won’t receive the nutrients they 
need to survive. That is the medical side, 
but my lab focuses more on the challenges 
with the manufacturing side of  things. It is 
hard to go from growing a million cells in 
a dish to growing the number of  cells you 
might need to treat a disease. For example, 

people who have a heart attack can lose a 
quarter of  the cells in their heart, which is 
about a billion cells. Going from making a 
million to a billion cells requires rethink-
ing how to differentiate and grow the 
cells. Instead of  plates, you need to think 
bioreactors. The processes that work on 
the research scale need some tweaking to 
get to the clinical scale. 

There is also the question of  cell quality, 
in terms of  both efficacy and safety. A lot 
of  the processes developed for research 
use animal serum and Matrigel. We would 
like to get rid of  those animal-derived 
products from our manufacturing plat-
forms. Animal products have problems 
with consistency due to batch-to-batch 
variability, and they also increase the 
chance of  immune system rejection. Try-
ing to replace those products with fully 
defined, xeno-free differentiation pro-
cesses is important. Another aspect on the 
manufacturing side is, how do you predict 
which cells will work and which will not? 
With a small molecule or protein thera-
peutic, you know the chemical structure 
or sequence of  the drug. With a cell, it’s a 
little more complicated than that. How do 
you define the critical quality attributes of  
the cell? How do you measure those dur-
ing the manufacturing process? These are 
some issues that the field is dealing with. 

Q: What are scientists and 
clinicians doing to get around 
some of these issues with 
translation from bench to clinic?

A: It’s a chicken-and-egg problem: How 
do you develop a manufacturing process 
unless you know what the cell-based ther-
apeutic will be? On the other hand, how 
do you develop cell therapies unless you 
have the manufacturing issues addressed? 
So, the field is looking to first address 
some common problems involved in mak-
ing many cell types before a mainstream 
stem cell therapeutic is developed. Each 
of  the cell types, whether it’s for treating 
cardiovascular disease, diabetes, or blind-
ness, will have other specific requirements, 
and those can be addressed as products 
move toward and through clinical trials.

Q: Are certain cell types more 
likely to work well in the clinic?

A: That’s a tough one to answer. There are 
exciting results related to treating blindness, 
because you don’t need vascularization for 
the retinal cells, and the delivery is easy. 
Another example is beta cells in the pancre-
as that are used to treat diabetes. They can 
be delivered in clusters and don’t need vas-
cularization either. For cardiovascular and 
CNS disorders, the scope and impact of  
therapy are tremendous, but there are some 
complex challenges in terms of  how the 
iPSC can integrate into the tissue. Hence, 
those therapies may be a little further away 
from the clinic. Eventually, there will be 
several cell therapies being developed, and 
some may definitely be closer to the clinic 
than others, but all these therapies have the 
potential to regenerate tissue, which current 
treatments cannot offer.

ask the expert

Sean Palecek, PhD

Sean Palecek, PhD, professor in the Department of Chemical & Biological Engineering at the 
University of Wisconsin—Madison, talks to contributing editor Tanuja Koppal, PhD, about recent 
innovations and trends in using stem cells for regenerative medicine. He discusses some of the 
existing challenges with translating and scaling methods from the research lab to manufacturing 
and how recent advances in technology have helped bring cell therapies to the forefront.
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Q: Can you talk about some 
of the recent advances in tissue 
engineering and gene editing 
and how that is helping stem 
cell research? 

A: Genome editing is a game changer 
and allows us to design certain properties 
into a cell. For instance, you can reduce 
immunogenicity or increase efficacy of  
the cell if  you know which pathways 
to edit. We can make changes at the 
molecular level and create ‘designer’ cells. 
A number of  other technologies are be-
coming important as well. Omics analysis, 
such as single-cell RNA sequencing, 
allows us to probe into the composition 
of  a single cell. We can begin to identify 
populations of  cells that are safer and 
more potent. With imaging, we can track 
cells and see what is happening to them 
inside the body. If  we know where the 
cells go, how many survive, and what they 
turn into, then we don’t have to just sit 
around hoping for the best. So, there are a 
lot of  technologies that the stem cell field 
is adopting, which is pushing us forward.

Q: Can you discuss some of the 
stem cell work your lab is doing 
and where you see its impact?

A: We are interested in studying how me-
tabolism changes as cells differentiate. We 
use certain genetic or protein markers and 
functional changes to monitor how the cell 
is changing. As the cell goes from a stem 
cell into a differentiated state, its metabolic 
needs change. We are profiling the cells to 
see what these metabolic changes are so 
that in the manufacturing process we can 
sample the medium, see what the cells are 
secreting, and then determine what needs 
to be adjusted to get the process where it 
needs to be. This is a good way to monitor 
the cell differentiation process. 

One of  the challenges that we have 
with different cell lines or with different 

batches in the same cell line is that the dif-
ferentiation process can move at different 
rates. Or the differentiation may fail, and 
you want to know that early. By monitor-
ing the media to identify metabolites 
the cells are utilizing or secreting, or by 
sampling the cells and looking at the 
lysates, we can determine in real time 
the differentiation states of  the cells and 
adjust our process using that information. 
Right now, most of  our protocols read like 
cookbooks, where you add a certain factor 
after a certain time. Instead, we would 
like to have protocols based on certain 
milestones that the cells reach during 
differentiation. Having all this automated, 
and having the information collected and 
processed, is where we would like to be, 
and we are still in the early stages of  hav-
ing those close-looped systems developed.

Another project that we are working on 
is to find ways to build tissues. Stem cell 
manufacturing has generally focused on 
generating pure populations of  a certain 
cell type. For instance, we grow cardio-
myocytes and endothelial cells and then 
find a way to combine them. However, in 
the body, cells grow from their progenitor 
cells and organize themselves into tissues 
as they develop. So rather than growing 
individual cell types and then build-
ing tissues, we are starting to engineer a 
system where cells can differentiate and 
organize as they develop. For example, 
can we build a heart tissue where we have 
the cardiac cells, endothelial cells, and 
supporting fibroblasts all together? This 
requires us not only to provide the cues to 
make a certain cell type, but also to pro-
vide spatially organized signals. We can 
use materials, microfluidic delivery, and 
a number of  engineering technologies 
to try and create these spatial gradients. 
The cells have the innate capacity to 
form complex tissues and organs in the 
body, and what we are trying to do is just 
support their ability to do that. There has 
been success in this field with developing 

organoids; however, we are in very early 
stages of  this work with cell therapy.

Q: Can you comment on how the 
regulatory agencies are handling 
issues surrounding cell therapies?

A: The regulatory agencies are learn-
ing about what these cells can do and the 
unique challenges they bring along with 
them. At the same time, we are learning 
about how the manufacturing pro-
cesses can be made better. With new cell 
therapies like Chimeric Antigen Receptor 
T-cell moving to the forefront, we need 
guidance from the regulatory agencies 
to ensure the safety of  these cells. What 
assays need to be done to ensure safety? 
What needs to be tested to determine cell 
potency? Regulatory processes are evolv-
ing but moving in the right direction. If  
both sides, scientists and regulators, keep 
an open mind and stay open to discussions, 
the road to further success will be paved.

Sean Palecek, PhD, is the Milton J. and 
Maude Shoemaker Professor and a 
Vilas Distinguished Achievement Pro-
fessor in the Department of Chemical & 
Biological Engineering at the University 
of Wisconsin–Madison. He received a 
bachelor’s degree in chemical engi-
neering at the University of Delaware, 
an MS in chemical engineering from 
the University of Illinois at Urbana-
Champaign, and a PhD in chemical 
engineering from MIT, and performed 
postdoctoral research in molecular 
genetics and cell biology at the Univer-
sity of Chicago. Sean’s lab engages in 
team-based research working with labs 
in biology, medicine, physical sciences, 
and engineering to tackle problems at 
the forefront of regenerative medicine. 

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

The accomplishments of  biomedical science in 
the past two generations have been staggering 
and profound. Some highlights include the 

unraveling of  cancer biology, from oncogene and 
tumor suppressor functions to tumor immunology 
and the promise of  biologics; the unlocking of  
literally billions of  avenues of  new information 
via genomic sequencing of  humans, mice, yeast, 
microbes, and seemingly everything in between; and 
the uncoupling of  genetics from destiny, with first the 
knockout mouse and later the at-will interrogative 
and architectural power of  CRISPR and induced 
pluripotency. However, our ability to translate these 
and other revelations into broadly transformative 
medicine rests on a fragile skein of  protection from 
infectious agents both exotic and mundane. 

There is a recent upsurge in hospital-oriented 
contractions of  multidrug-resistant bacterial infections. 
There’s also been a resurgence of  long-defeated 
microbial foes such as gonorrhea, syphilis, and 
tuberculosis. This long-term trend has been gathering 
momentum, with approximately two million infections 
and 23,000 deaths annually in the United States and an 
associated health care cost of  $20 billion. Without the 
aid of  novel antimicrobial drugs, the arc will skyrocket 
upward, with perhaps a 10-fold increase by the year 
2050. Simply and obviously put, a new golden age of  
antibiotic discovery is needed. The good news is that we 
may be on the verge of  one.

The original golden age was spurred by the 
widespread use of  penicillin and streptomycin by 
the end of  World War II to mitigate battlefield and 
communicable infections. Over the next quarter 

century, 20 distinct classes of  antibiotic compounds 
were discovered, primarily via screening for natural 
metabolic products in actinomycetes in soil samples. 
Thus, although pathogenic species typically begin 
demonstrating resistance to new antibiotics within 
two years, the steady profusion of  novel products, 
along with modified analogs of  existing ones, allowed 
medicine to outflank microbes for almost 50 years. 
Unfortunately, the microbes quietly spent that time 
catching up, for several reasons: (1) medical crises 
prompted regulatory changes that prolonged clinical 
trial and approval processes, greatly increasing the 
associated cost and failure rates of  new drugs before 
entry to market; (2) microbiology research programs 
and academic departments turned their attention to 
tropical and emerging diseases, resulting in a scientific 
detraining of  potential future antibiotic investigators; 
and (3) stagnation in government funding for antibiotic 
research and an exodus from the field by the pharma 
giants to target more profitable ventures combined to 
promote the design of  analogs at the expense of  novel 
compound discovery. 

This third point is perhaps most salient, because analog 
design is intrinsically a finite endeavor, strictly bounded 
by the ingenuity of  medicinal chemists, whereas natural 
product discovery is potentially limitless, especially 
because approximately 99 percent of  bacterial species 
have never been cultivated in laboratory settings. 
This is partly due to the great plate count anomaly, 
the observation that bacterial cultivation generates 
substantially fewer colonies than can be detected 
microscopically within samples allowed to grow 
ungoverned in their natural environment. Therefore, 
there is evidently something special, beyond current 
understanding, brewing within either the direct 
surroundings or the close interactions between adjacent 
symbiotic or competitive species. The anomaly has been 
conquered only empirically in isolated instances through 
modification of  growth media. This stepwise approach, 
while informative, is laborious and in the end inadequate 
when it comes to target-driven drug discovery. However, 
a recent innovation has bypassed it and perhaps rendered 
the anomaly obsolete, allowing the propagation and 
analysis of  previously uncultivable species. 

The isolation chip (iChip) is a microwell diffusion 
chamber device containing a restrictive membrane 
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“A new golden age of antibiotic 
discovery is needed. The good 
news is that we may be on the 
verge of one.”
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that traps individual bacterial cells within each well after they 
are extracted from the environment, for instance from the soil 
or sea floor. A portion of  the native environment is removed 
along with the sample and maintained surrounding the iChip 
to promote normal bacterial growth in a way not feasible with 
agar or liquid media. The result is a many fold increase in 

efficiency of  cultivation, and the approach has yielded the novel 
antibiotic class teixobactin, which can kill S. aureus, among other 
pathogenic species. NovoBiotic Pharmaceuticals (Cambridge, 
MA) is currently developing products with this technology, but 
its founders note that the iChip can be produced for minimal 
cost using readily available materials such as pipette tip boxes 
and 3-D printers. This opens up great possibilities for individual 
laboratories to contribute supportive innovation, for instance 
via bacterial coculture using more permissive membranes to 
identify novel metabolic products that are activated through 
competition or cooperation of  adjacent microbes. 

Additionally, metagenomics approaches have stimulated 
antibiotic discovery. While the efforts of  the Human Genome 
Project received the bulk of  the press, the full genomic sequence 
of  S. coelicolor was quietly revealed. This is a nonpathogenic 
species with a large genome (for bacteria), and one of  the 
resulting discoveries was the existence of  silent synthetic gene 
clusters that can be activated by coculture to produce novel 
secondary metabolites. The new antibiotic class of  malacidins 
was discovered by metagenomics strategies to identify calcium-
dependent genes. The benefit of  this type of  approach is that 
it is largely culture-independent and allows one to derive 
diverse information directly from an environmental sample. For 
example, Oxford Nanopore Technologies (Oxford, England) 
has combined its benchtop sequencer MinION™ with an 
iChip culture platform to allow direct and rapid identification 
of  previously uncultivable species and, by extension, potential 
novel metabolites and synthetic gene clusters.

There are several small companies, including Entasis 
Therapeutics (Waltham, MA) and Melinta Therapeutics 
(Chapel Hill, NC), in startup, venture, and early product 
phases dedicated to these and other strategies. Additionally, 
there are open-source genome-mining platforms, including 
Anti-SMASH, NaPDoS, and MIBiG, that are constantly 
evolving and improving and provide metadata such as 
annotation on synthetic gene clusters and secondary 
metabolites. They and others are at the leading edge of  what 
may turn out to be a second golden age of  antibiotic discovery. 
Most excitingly, this territory is open and new to innovators 
and researchers, as it has yet to be consumed by the large 
biomedical research suppliers or the major biotech and pharma 
firms that continue to leave the field.

Brandoch Cook, PhD, is an assistant professor in the Weill Cornell 
Medicine Department of  Surgery in New York, New York. He can be 
reached at brandoch.cook@gmail.com.
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“Analog design is intrinsically a finite 
endeavor, whereas natural product 
discovery is potentially limitless.”
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survey says

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

Homogenizer types used by survey respondents:

Rotor-stator 53%
Ultrasonic 50%
Bead mill 28%
Fluidized bed 3%
Other 38%

Homogenizer applications as reported by survey 
respondents:
Homogenization 82%
Mixing 55%
Extraction 39%
Cell disruption 36%
Emulsification 33%
Dissolving 24%
Shredding 15%
Precipitation 9%
Wetting 9%
Process Reactions 6%
Other 12%

Turning a sample into a suspension—the essence of homogenizing—occurs in a wide range of 
laboratory applications. In life science and clinical research, scientists often homogenize tissue 
samples for various analytical studies.

TOP 5 QUESTIONS 
You Should Ask When Buying a Homogenizer:

1. How does this homogenizer differ from the competition? What makes it superior in quality and cost effectiveness for the scientist?

2. What accessories are necessary to run the unit? Are there pre-assembled bead kits to use that will simplify the homog-
enization process?

3. Does the company offer demo units for the scientist to test out?

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

5. Can parts be replaced if they break down over time?

ARE YOU IN THE MARKET FOR 
A HOMOGENIZER?

Nearly 52% of respondents are engaged in 
purchasing a homogenizer. The reasons for these 
purchases are as follows:
 Addition to existing systems, increase capacity 45%
 Replacement of aging instrument 30%
 Setting up a new lab 6%
 First time purchase 6%
 Other 12%

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

70%

64%

61%

61%

58%

55%

52%

42%

41%

39%

DURABILITY OF PRODUCT

LOW MAINTENANCE - EASY TO USE AND CLEAN

RELIABILITY OF VENDOR

RESULTS WITH MINIMUM DEVIATION

REPUTATION OF VENDOR

VALUE FOR PRICE PAID

VARIABLE SPEED CONTROLS

SAFETY FEATURES

SERVICE AND SUPPORT

SMALL FOOTPRINT

700=

640=

610=

610=

580=

550=

520=

420=

410=

390=
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by Erica Tennenhouse, PhD

T here are many ways to ruin an experiment. 
Incorrect labels, misread protocols, measur-
ing mishaps, data errors, and flawed research 

design all can turn an otherwise decent experiment into 
a big waste of  time and resources. 

Contamination is another common source of  experimen-
tal error. Coughing or breathing into a petri dish, failing to 
wipe down the work area, and touching a pipette tip are all 
sure ways to introduce contaminants into your experiment. 
In addition, water is known to harbor a range of  contami-
nants that can potentially impact lab experiments. Because 
water is so pervasive in laboratory processes, it is impor-
tant to know what’s in your water, how it can impact your 
experiments, and how to get rid of  contaminants.  

The culprits
On its website, MilliporeSigma (Burlington, MA) 
outlines five major classes of  water contaminants: gases, 
bacteria and their by-products, inorganic ions, organics, 
and particulates and colloids. The following are brief  
summaries of  the impacts these contaminants can have 
on laboratory experiments: 

Gases
Water contains dissolved gases such as nitrogen, oxygen, 
and carbon dioxide. Ammonia and carbon dioxide can 
be ionized to form weak acids and bases, which change 
the pH of  the solutions they are in; even a slight altera-
tion in pH can inhibit a desired reaction. Nitrogen gas 
can also form bubbles that block optical sensors of  
spectrophotometers and hinder particulate counting.

Bacteria and their by-products
It is not only the bacteria in water that can interfere with 
experiments, but also the compounds they release. Bac-
teria and their by-products can contaminate cell cultures 
and prevent cell growth. Endotoxins, DNAses, RNAses, 
and proteases can make DNA and RNA unstable in a 
polymerase chain reaction (PCR) and microarrays.

Inorganic ions
In water, inorganic ions such as sodium, calcium, 
magnesium, zinc, and sulfate can affect biochemical 
reactions by acting as catalysts, inhibit enzyme im-
munoassays, and interfere with colorimetric methods. 

Certain ions, such as phosphate, can also bind to DNA 
or RNA, and heavy metals are toxic to certain cell types 
in cell culture.

Organics
Naturally occurring and human-made organic com-
pounds can be found in water. Naturally occurring con-
taminants include fulvic acids, humic acids, and tannins 
originating from plants, while human-made contami-
nants are from detergents, solvents, oils, pesticides, and 
other sources. These contaminants can interfere with 
experiments by aiding microbial growth, increasing 
background noise, and fouling media. 

Particulates and colloids
Particulates—including vegetable debris, sand, and 
rock—and colloids in lab water can potentially inter-
fere with many assays and instruments. For example, 
particulates can damage high-performance liquid chro-
matography (HPLC) pumps and injectors and increase 
back pressure in the system. 

Keeping water clean
To avoid the negative impacts of  water contaminants, 
a water purification system is required. Which system a 
lab should choose depends on the level of  purification 
required for the instruments in the lab and experiments 
being run. Type III water is the most common grade 
and is typically used to supply equipment like glassware 
washers and autoclaves. Type II water is used primarily 
for making buffers, in culture media, and for prepara-
tion of  reagents for chemical analysis. Type I (ultra-
pure) water is used for analytical techniques including 
HPLC, gas chromatography, and inductively coupled 
plasma mass spectrometry; molecular techniques like 
PCR and sequencing; and preparation of  media for 
mammalian cell culture and in vitro fertilization.

Though there are many potential sources of  error in 
any given lab experiment, impure lab water doesn’t 
have to be one of  them. By knowing which contami-
nants might impact your instruments and experiments 
and selecting the appropriate water purification system 
for your lab, you come one step closer to obtaining 
high-quality, robust results.  

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

Milli-Q® IQ 7003/7005
Integrated Ultrapure and Pure Water System 

• Simple and intuitive Q-POD® and  
E-POD® dispensers 

• Touchscreen display for unparalleled  
ease of use

• Effortless data management and  
ensured traceability 

• Compact and versatile to  
optimize lab space

To find out more, visit:  
EMDMillipore.com/labwater

The life science business of Merck 
KGaA, Darmstadt,  Germany operates as 
 MilliporeSigma in the U.S. and Canada.

MilliporeSigma, the vibrant M, Milli-Q, E-POD and Q-POD 
are trademarks of Merck KGaA, Darmstadt, Germany or 
its affiliates. All other trademarks are the property of their 
respective owners. Detailed information on trademarks  
is available via publicly accessible resources.

© 2018 Merck KGaA, Darmstadt, Germany and/or 
its affiliates. All Rights Reserved.
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by Angelo DePalma, PhD

V acuum pumps drive a large number of  laborato-
ry processes, from distillation to drying, lyophi-
lization, the transfer of  hazardous chemicals 

within vacuum manifolds, flash chromatography, and 
others. Some of  these applications are critical, some are 
not, but they all share one characteristic: If  the pump 
goes down, so does the process.

Vac Aero (Burlington, Ontario, Canada), which special-
izes in large industrial processes that rely on depend-
able pump performance, suggests instituting a formal 
pump maintenance program to prevent pump failure. 
In a 2016 blog post outlining its philosophy of  mainte-
nance to optimize a lab’s investments in vacuum tech-
nology, the company noted that “In a pump’s normal 
operating life, nearly all unexpected vacuum pump fail-
ures can be prevented, and when carefully maintained, 
a vacuum pump will provide years of  reliable service.” 

The right pump for the job
The first step in avoiding pump problems is to select the 
right pump for your specific application. “Freeze dryers, 
gel dryers, centrifuges, rotary evaporators, and vacuum 
ovens all require different vacuum levels,” notes Dave 
Rolph, president of  Mass-Vac (North Billerica, MA).

An oil-lubricated, two-stage rotary vane vacuum pump, for 
example, runs comfortably below 100 millitorr. “This type 
of  pump is suitable for freeze dryers, but not for the other 
mentioned applications that typically require a vacuum lev-
el in the torr or inches-of-mercury pressure range. A two-
stage, oil-lubricated rotary vane pump running in the torr 
range for extended periods will get extremely hot, throw oil 
mist out the exhaust, and eventually fail prematurely.”

By contrast, single-stage, oil-lubricated rotary vane 
vacuum pumps are designed to run comfortably in the 
torr or inches-of-mercury pressure range.

“These pumps are used successfully on centrifuges and vac-
uum ovens, while dry-running diaphragm vacuum pumps 
are used successfully on gel dryers and rotary evaporators, 
which require a much higher pressure,” Rolph says.

Keeping it running
Once you’ve chosen the right pump, your goal should 
be protecting and maintaining your investment. 

“Vacuum pumps in many laboratories are exposed to all 
sorts of  chemicals that can destroy your vacuum pump 
in short order,” Rolph says. Organic solvents, acid, water 
vapor, and particulate matter are of  particular concern. 
“Using a vacuum pump inlet trap to [catch] contami-
nants before they enter your pump is critical.”

Vacuum inlet traps are available with replaceable media 
that adsorb organic solvent vapors, neutralize acids, or 
remove particulates, water vapor, or oils. Mass-Vac touts 
its traps as devices that protect pumps from contami-
nants and the laboratory environment from the pump’s 
oil vapors. Several vendors, including Mass-Vac, offer 
transparent trap housings that allow visual examination 
of  trap media. 

Many laboratory pumps use oil to lubricate mov-
ing parts. For these, Rolph advises checking the oil 
regularly for signs of  contamination. “Contamination 
that degrades or thins your vacuum pump oil will lead 
to increased pressure and eventually vacuum pump 
failure. Changing the oil frequently will help ensure a 
long vacuum pump life.”

Users can tell whether their vacuum pump’s oil needs 
to be changed by observing the oil’s color. “Vacuum 
pump oil should be the color of  honey. If  it changes 
to the color of  maple syrup, you should change it.” If  
it’s coffee-colored, you probably should have changed 
it a month ago. 

Users should never assume a pump’s oil doesn’t require 
changing because they’re using a vacuum inlet trap or 
because the trap itself  looks OK. “Even when using 
a vacuum inlet trap, trace amounts of  contamination 
can build up in the oil over time and begin to degrade 
the oil,” Rolph warns. “Oil may be the least-expensive 
component of  your vacuum pump, but it’s definitely 
the single most important one.”

As vacuum pump oil ages during its duty cycle, it 
concentrates any gaseous or vaporized contaminants 
from its environment, thereby becoming a hazardous 
material. “When performing routine maintenance on 
industrial vacuum equipment, it is critical to use proper 
personal protective equipment,” says Cassie Carlson, 
marketing manager at DEKKER Vacuum Technologies 
(Michigan City, IN). “It is also crucial to dispose of  air 
filters, oil, and other parts or accessories properly, as 
you would any other hazardous waste.”

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

I just learned that one of  my responsibili-
ties as the newly hired lab manager for our 
small research facility is creating a budget 
for next year. While I have some experi-
ence putting together a budget from a 
previous non-lab related job, I’m wonder-
ing if  there are unique things to know and 
consider when putting one together for the 
lab. Fortunately, in its current state, our 
personnel and equipment requirements are 
fairly fixed and I don’t expect big changes 
or expenditures in the near future. That 
being said, I would still welcome any advice 
you can offer.  

Thanks in advance.

Peter

ask linda

ASK LINDA

MANAGING 
LABORATORY 
DOLLARS

QUESTION: ANSWER:

Dear Peter, 

As you know, the purpose of  a budget is to estab-
lish a forecast of  revenues and expenditures to 
guide your efforts during the next fiscal period. 

Prior to creating your budget, you should meet 
with senior management to learn of  any possible 
constraint issues and funding requirements.

It is helpful to include staff  members in the 
budgeting process or at least to make them 
aware of  its progress. They might have ideas 
on the need for new equipment or additional 
staffing. Inclusion in the budgeting process 
can also make them feel part of  the team, 
which may improve morale.

Items included in budgeting are total person-
nel costs, capital equipment, materials, sup-
plies, and consumables. Additional budgeted 
items might include conferences and trade 
show attendance, and literature.

Once all the required input is collected, the 
proposed projects can be grouped into three 
categories: essential, nice to do, and do only 
after the first two categories are budgeted. 

It also helps to develop fallback positions. 
Should higher-level managers require budget 
cuts, you can delete some of  the third-cate-
gory projects (to be funded only after the first 
two categories are funded) from the budget. 
This can eliminate tedious, sometimes ac-
rimonious budget disagreements with higher-
level managers.

Some people think their superiors will be 
pleased if  the actual spending of  their group 
is substantially under-budget. However, 
spending drastically under one’s budget can 
result in understaffing, low morale, and poor 
productivity from overworked staff  members. 

However, having the actual spending come 
close to the budgeted amount indicates that 
you understand your business and its spend-
ing requirements.

Happy numbers crunching.

Cheers, 

Linda

Linda's Lab
lines of communication

Great, my taq 
polymerase has 
arrived!

But Lenny, we already 
have some in the 
freezer. I ordered it 
last week!

This sounds like a case of 
miscommunication. Before 
replacing a reagent that’s 
running low, ask your lab 
mates if they’ve already 
re-ordered it. 

Having open lines of 
communication with your 
lab mates is the best way 
to avoid ordering-related 
problems in the lab.

But I told Lenny a 
week ago that I was 
re-ordering the taq!

The first step to 
open communication 
in the lab is REMOVE 
YOUR HEADPHONES!

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

http://www.labmanager.com/lab-budgets
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FIND OUT WHAT QUESTIONS TO ASK WHEN 
BUYING A LIMS

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

Types of LIMS configuration used by survey respondents:

Client/server 44%
Web based 34%
Stand alone 20%
Thin client/server 6%
Other 12%

Most common LIMS applications reported by survey 
respondents:

Sample Management 70%
User reporting 57%
QA/QC 56%
Workflow automation 48%
Instrument connection 42%
Regulatory management 31%
Chemical inventory 29%
Invoicing 22%
Other 14%

A laboratory information management system (LIMS) serves as the interface to a 
laboratory’s data, instruments, analyses, and reports. For many analytical laboratories, a 
LIMS is an important investment that assists management in evaluating the efficiency of the 
laboratory’s operations and reducing costs.

TOP 7 QUESTIONS 
You Should Ask When Buying a LIMS:

1. Why does your organization need a LIMS? You and your staff should come up with a cost-benefit list to help you de-
cide if a LIMS is worth investing in.

2. What are your current user requirements and how do you expect those to change five to 10 years down the road?

3. What capabilities do you need your LIMS to have? Requirements can include labeling, sample registration, etc.

4. Is the LIMS flexible? Will it be able to adapt as your needs change over time?

5. Do you need a consultant to help you decide whether a LIMS is a good fit for you or not? Examine the pros and cons 
and make sure you properly research potential consultants.

6. How does the company’s LIMS differ from other products out there? Make sure you do your homework and 
phone each company you’re interested in. If they can’t answer your questions, they probably aren’t a good fit for you.

7. Are fact sheets, feature lists, and case studies available from the company? This literature is a starting point for 
picking the best LIMS for you. A product demonstration is essential.

Nearly 43% of respondents are engaged in 
purchasing a new LIMS. The reasons for these 
purchases are as follows:

 Upgrading to a new system 35%
 First time purchase 17%
 Adding to an existing system 14%
 Setting up a new lab 10%
 Other 23%

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

74%

73%

69%

68%

66%

63%

63%

61%

58%

58%

SERVICE AND SUPPORT

EASY DATA MIGRATION

EASILY UPGRADED

FLEXIBILITY

POWERFUL REPORTING FUNCTIONS

EASE OF INSTALLATION

VENDOR SUPPORTED TRAINING

VENDOR REPUTATION

PRICE

SIMPLE INTERFACE

740=

730=

690=

680=

660=

630=

630=

610=

580=

580=

http://www.labmanager.com
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WHAT YOU NEED TO KNOW BEFORE 
BUYING A FUME HOOD

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

Fume hood types used by survey respondents:

Conventional ducted fume hood 74%

Laminar flow hood 27%

Benchtop ductless fume hood 20%

Variable air volume ducted fume hood 13%

Canopy ducted fume hood 10%

Portable ductless fume hood 5%

Other 5%

One of the primary safety devices in laboratories where chemicals are used is the laboratory 
fume hood. It allows a researcher to work with—but not be exposed to—materials that create 
toxic fumes or particles when it is properly installed and maintained.

TOP 6 QUESTIONS 
You Should Ask When Buying a Fume Hood:

1. Can your lab go ductless? Ductless hoods are a viable solution for most routine laboratory applications.

2. What is the hood constructed from and how is it constructed? Will the chemicals you use attack, degrade, or physi-
cally alter the material of the hood?

3. What types of safety controls are included in the base cost of the unit?

4. Has the manufacturer/distributor gone through a thorough application review process? Does the suggested filtration 
make sense?

5. How hard is installation? Will there be a future/potential need to move the hood after initial installation? Should 
the hood be portable?

6. What are the capital, installation, and operational costs? From the lab manager’s perspective, capital costs are but 
a fraction of the overall budget.

Nearly 53% of respondents are engaged in 
purchasing a new fume hood. The reasons for these 
purchases are as follows:

 Replacement of aging fume hood 47%
 Addition to existing systems, increase capacity 21%
 Setting up a new lab / developing a brand new 

method
13%

 Changing from a ducted fume hood to ductless 
fume hood

1%

 Changing from a ductless fume hood to a ducted 
fume hood

1%

 Other 18%

TOP 10 FEATURES/FACTORS 
Respondents Look For When Purchasing a Fume Hood:

89%

88%

87%

82%

78%

68%

60%

58%

56%

53%

890=

880=

870=

820=

780=

680=

600=

580=

560=

530=

PERFORMANCE OF PRODUCT

DURABILITY OF PRODUCT

SAFETY AND HEALTH FEATURES

LOW MAINTENANCE / EASY TO CLEAN

EASE OF USE; ERGONOMIC OPERATION

VALUE FOR PRICE PAID

LOW OPERATING COSTS

SERVICE AND SUPPORT

WARRANTIES

TOTAL COST OF OWNERSHIP



58 Lab Manager    December 2018 LabManager.com

Water Purification System
Milli-Q® IQ 7003/7005
• Redesign makes the system easy to use, compact, and sustainable
• Delivers consistently superior quality Type 1 and Type 2 water  

directly from tap water
• Integrated vent filter improves protection against airborne contaminants

MilliporeSigma www.emdmillipore.com

TECHNOLOGYNEWS
ANALYTICAL

ICP-MS Water Analyzer
• Enables environmental laboratories to set up and run 

regulated methods in a matter of days
• Includes preset method templates, consumables, and 

documented operating procedures
• Represents an end-to-end workflow for analyzing water 

quality based on regulations established by the EPA and 
International Organization for Standardization

Agilent Technologies www.agilent.com

Mass Spectrometer 
ISQ EM
• Offers application flexibility and reliable results for 

challenging mass confirmation analyses
• Facilitates the measurement of polar and non-polar analytes
• Integrated with HPLC systems and fully controlled by Thermo 

Scientific Chromeleon Chromatography Data System

Thermo Scientific www.thermofisher.com

Oxygen Gas Analyzer 
Rapidox 1100Z
• Updated flagship product relaunched with 

new look, features, and fully upgraded 
software

• Includes a new OLED screen that delivers 
improved visibility from every angle

• Capable of being connected directly to a 
network with the use of an Ethernet adaptor

Cambridge Sensotec www.cambridge-sensotec.co.uk

Gas Chromatograph 
500 Series
• Performs conventional, fast, and ultra-fast GC, removing 

the requirement for multiple instruments
• Modular design restricts servicing times to a minimum, 

keeping downtime very low compared to conventional 
pieces of equipment

• Low cost and small footprint allows instrument to 
be installed on the same bench space as a single 
traditional GC

Ellutia www.ellutia.com

Particle Size Analyzer 
Zetasizer Ultra
• Represents the most intelligent and flexible instrument 

in the company’s Zetasizer range
• Features Multi-Angle Dynamic Light Scattering (MADLS) 

scheme for absolute confidence in particle and molecular size 
distribution analysis guarantees precise measurements 

• Includes ZS Xplorer software suite for simple method setup and data analysis

Malvern Panalytical www.malvernpanalytical.com

BASIC

Bench Scales
Latitude
• Deliver an excellent value for production, warehouse, or field use  

in industries like food processing, packaging, and veterinary
• Feature a sleek, compact design associated with silicon  

oil baths or heating mantles
• Contain just five keys that are color-coded to highlight  

the most frequently used functions

Adam Equipment www.adamequipment.com

Vacuum
VAC-EX-120-9-SS
• Powerful yet compact solution designed for collecting dry, 

combustible powders such as flour, sugar, and additives
• Certified for use in hazardous locations
• Boasts a nine-gallon detachable collection tank for added 

productivity
• Includes HEPA filter and stainless steel tank

Goodway Technologies www.goodway.com

Decontamination Booth
• Fully assembled and ready for installation to water 

supply and waste systems
• Molded seamlessly with chemical-resistant fiberglass 

and equipped with a pull rod activated shower and push 
handle eye/face wash

• Includes frosted front strip curtains, interior grab bars, 
raised deck grating, and bottom or rear drain outlet

HEMCO www.EmergencyShowerBooths.com

http://www.labmanager.com
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Rotary Vane Pump
Pascal 2021 HW
• Optimally suited for all applications where water vapor 

is expected native state, without the need for surfaces 
or matrices

• Resists aggressive chemicals such as hydrogen peroxide
• Ready to deliver vapor in just a few minutes due to a 

customized temperature management

Pfeiffer Vacuum www.pfeiffer-vacuum.com

Freeze Dryer
AdVantage Pro
• Provides users the benefit of ethernet 

communication to allow monitoring of cycles 
from anywhere with email access

• Requires a minimal amount of a lab’s valu-
able bench space

• Offers the versatility to freeze dry bulk 
product or be configured for applications in stoppered vials

SP Scientific www.spscientific.comUltra-Low Temp Freezers
VIP Series 
• Constructed with thin-wall VIP Plus insulation for greater 

space efficiency and a higher insulation rating than 
conventionally insulated cabinets

• Rely on compressors that are specially designed for ultra-
low temperature refrigeration

• Demonstrate greater than 99% uptime

PHC Corporation of North America www.phchd.com

Mass Spectrometer
TripleTOF® 6600
• Delivers high performance and reproducibility that can 

detect virtually every peptide in every run when executing 
SWATHTM Acquisition 2.0

• Maximizes productivity with real-time management of 
MS/MS acquisition time, based on the intensity of selected precursors

• Features broader linear dynamic range

SCIEX www.sciex.com

NMR & EPR Explosion 
Protection Chamber
• Shields researchers from flying debris and brings a new level 

of safety to the lab
• One-size-fits-all design allows the chamber to be assembled 

in double barrel mode for Bruker spectrometers or single 
barrel mode for Varian, Agilent, and JEOL spectrometers

• Delivered with all accessories needed to begin use  
immediately

Wilmad-LabGlass – SP Scienceware www.wilmad-labglass.com

Hot Plates & Stirrers
• Multi-position analog stirring hot 

plates and stirrers feature five or nine 
stirring positions

• The 5-position stirring units can stir 
5-800ml beakers, and the 9-position 
units can stir 9-500ml beakers of 
aqueous solutions from 100 to 
1500 rpm

• Individually controlled so different 
vessels can be stirred at different speeds at the same time on one plate surface

Torrey Pines Scientific, Inc. www.torreypinesscientific.com

Flow Meters
Atrato
• Easy to clean between experiments
• Available in 60°C and 110°C temperature  

versions and a 30 bar higher pressure model
• Use patented time-of-flight ultrasonic technology  

that enables the instruments to operate with  
unmatched accuracy over very wide flow ranges

• Users can select from a wide variety of functions  
and time periods over which to store their results

Titan Enterprises www.flowmeters.co.uk

MULTIPLE EXPERIMENTS DONE 
SIMULTANEOUSLY
SEVENTY YEARS OF INSIGHT LEADS TO FASTER, 
MORE ROBUST SYSTEM
Agilent’s Cary 3500 UV-Vis system is an 
innovative spectrophotometer designed to help 
life science, pharma, and biopharma research 
communities simplify their analyses, optimize 
laboratory productivity, and ultimately help 
bring new therapeutics to market faster. “Our 
spectroscopy unit drew upon 70 years of insight 
and customer collaborations to create a faster, 
more robust system—with a lower cost of 
ownership,” said Phil Binns, vice president and general manager of Agilent's Spectroscopy division. 
The new system enables laboratories to make substantial gains in efficiency as it can run multiple 
experiments simultaneously, allowing labs to obtain more results in the same amount of time—and 
it also extends the opportunity to design experiments in ways that have not been possible before. The 
Cary 3500 harnesses the power of a state-of-the-art software platform and a fast and powerful Xenon 
flash lamp that is redefining UV-Vis spectrophotometry.

For more information, visit www.agilent.com.

PRODUCT SPOTLIGHT
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Micropumps
XP Series
• Award-winning Disc Pump range expanded to 

address a broader range of applications
• Offers improved performance, efficiency, and 

wider operating temperature range
• Delivers high pressure and flow, silent 

operation, and rapid response time

TTP Ventus www.ttpventus.com

Particle Characterization Software
Particle Solutions
• New version integrates characterization of  

five different particle measurement 
technologies

• Includes LIMS support, health mode  
post-measurement analysis, and 
other new features

• Measurements made with earlier versions 
of software can be imported and analyzed

Testa Analytical www.testa-analytical.com

INFORMATICS

Laboratory Information 
Management System
STARLIMS CL 11.0 QM 11.1
• Two new systems enable laboratories to make data 

management simpler, better integrated, and more 
user friendly

• Life Sciences Solution CL 11.0 features intuitive enhance-
ments for streamlining sample management and simplifying accessioning

• STARLIMS Quality Manufacturing Solution QM 11.1 supports laboratory productivity and 
efficiency across diverse sectors of the global manufacturing industry

Abbott www.abbott.com

Analytical Knowledge Management 
Software
v2018.1
• Significant updates added to the company’s ACD/

Spectrus and ACD/Percepta platforms
• Delivers greater functionality to all products, includ-

ing key tools for analytical and process chemists in 
pharmaceutical development, NMR spectroscopists, and mass spectrometrists

• Helps improve productivity, provide deep scientific insight, and facilitate decision making

ACD/Labs www.acdlabs.com

Wireless Data Logger
LogBox
• Targeted at temperature and environmental  

monitoring applications
• Easy to connect to most common sensors
• Data can be accessed remotely through the Novus 

cloud, SCADA, or IoT applications, or on a PC via the 
NXperience software

• Equipped with three universal analog inputs

Novus Automation / CAS DataLoggers www.dataloggerinc.com

IoT Data Collection Device
Element-D
• Connects OEM instruments to the cloud to automate collection of scientific data, 

metadata, and critical performance and 
utilization metrics

• Ingests data from a variety of instruments
• Audit reporting facilitates compliance with 

quality management systems and 
regulatory agencies

Elemental Machines www.elementalmachines.io

Chemical Management Software
MSDSonline
• Newly designed platform driven by user 

feedback includes more than 350 new and 
improved features

• Helps companies who work with hazardous 
chemicals simplify compliance and improve 
worker safety

• Makes it faster and easier for users to find what they are looking for in just a few clicks

VelocityEHS www.MSDSonline.com

KITS

Purification Kit
EB Pure Tissue DNA Kit
• Features binding buffer, activation buffer, 

elution buffer, washing buffer, spin columns, protease solution, and collection tubes
• Binds DNA or RNA under optimized conditions, allowing proteins and other contaminants 

to be removed
• Allows for the binding of DNA in high-salt and elution in a low-salt buffer, no organic 

extractions or additional precipitations are necessary

Empirical Bioscience www.empiricalbioscience.com

http://www.labmanager.com
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Biopharmaceutical Platform
BioContinuum™
• Platform of products, applications, and 

expertise allows researchers to bring new 
therapies to patients in need

• Helps to simplify customers’ processes, 
save time, and prevent risk

• Represents the evolution in the  
biopharmaceutical industry

MilliporeSigma www.emdgroup.com

Biological Sample Pretreatment Kit
QuEChERS
• Intended for the field of forensic medicine
• Biological samples can be 

pretreated even if an ample sample 
volume cannot be ensured

• Composition of extraction salt complies 
with AOAC2007.01 

Shimadzu Scientific Instruments www.shimadzu.com

Purified Proteins
• Used for the analysis and testing of Hepatitis
• Designed for use as integral components 

within enzyme immunoassay (EIA) test 
procedures

• Feature outstanding levels of purity, demon-
strate exceptional lot-to-lot consistencies, and display exceptional  
shelf-life stability claims

Binding Site www.immunologicals.com

Cell Imager
CELLAVISTA® 4
• Capable of scanning one 96-well 

microplate at 10X 
magnification in 3-4 minutes

• Features enhanced harmonic 
motion for microplate scanning 
without agitation

• Enables shorter exposures and less photobleaching

SYNENTEC www.synentec.com

Plasma Gel Separator Tube
• Provides the precision on glass with the safety of a  

Mylar® over-wrap
• Ideal for isolating plasma in small animal studies since 

the amount of blood extracted is significantly reduced
• Plasma gel migrates during centrifugation between blood 

and plasma, forming a barrier for easily dispensing the full 
amount of pure plasma

Drummond Scientific Company www.drummondsci.com

SUPPLIES & CONSUMABLES

TB Panel
BD MAXTM

• Intended to help in the detection and 
diagnosis of tuberculosis (TB),  
and INH- and RIF- resistance

• Directs the optimal treatment for patients
• Complements BD’s automated liquid culture system

Becton, Dickinson and Company www.bd.com

LIFE SCIENCE

Screw Thread NMR 
Sample Tubes
• Useful for air- and moisture-sensitive samples
• Include an open-top cap and a teflon/silicon 

septum
• Provide easy access for kinetic studies
• Optional lengths also available

New Era www.newera-spectro.com

UHPLC Guard Column Cartridges
EXP
• Made specifically for the company’s Raptor 

1.8 μm LC columns
• Provide enhanced protection from particulates 

and matrix contamination
• Offer a useful alternative when using 

dilute-and-shoot or other minimal sample 
preparation techniques

Restek Corp. www.restek.com
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Automated Liquid Handling

Safety Tip

Automated liquid handling instru-
ments offer safety advantages 
to operators by helping them 
prevent repetitive stress injury from 
repeated pipetting. However, they 
also pose risks should an operator 
try to adjust their samples while 
the instrument is in use. Many 
automated liquid handling instru-
ments come with safety features 
designed to protect the operator 
while the instrument is running. 
When considering instruments, 
look for shields that will prevent 
the operator from putting their 
hands in the instrument while it is 
running. Additionally, look for sen-
sors that will stop the instrument 
should any foreign objects enter 
the work area. 

6   Questions to Ask When 
Buying an Automated 
Liquid Handling System

1. What range of volumes can 
the instrument pipette and how 
many channels can be pipetted 
at once?

2. What vessel types can be used 
with the instrument (e.g. tubes or 
microplates)?

3. How much operator intervention 
does the instrument require? 
How many deck positions does 
it accommodate and does it 
have a gripping tool to move 
samples?

4. Is the instrument customizable? 
Can it be adapted to meet your 
future needs?

5. Does the instrument have ther-
mal control, UV/HEPA filters, 
or other features to help protect 
your samples?

6. How user-friendly is the soft-
ware? Does it allow for both 
custom and pre-programmed 
protocols?

Are you noticing variations in your 
experimental results? It may be 
time to call your service provider to 
re-calibrate your automated liquid 
handling instrument. Because of 
the sensitivity of these instruments, 
calibration should always be con-
ducted by a trained professional to 
ensure accurate pipetting.  

Maintenance Tip

Manufacturers

Agilent www.agilent.com
Analytik Jena www.analytik-jena.de
Andrew Alliance www.andrewalliance.com
APRICOT DESIGNS www.apricotdesigns.com
Art Robbins Instruments www.artrobbins.com
Aurora Biomed www.aurorabiomed.com
Beckman Coulter www.beckmancoulter.com
BioTek Instruments www.biotek.com
BrandTech Scientific Inc. www.brandtech.com
Dynamic Devices www.dynamicdevices.com
Eppendorf www.eppendorf.com
Gilson www.gilson.com
Hamilton Robotics www.hamiltoncompany.com
INTEGRA www.interga-biosciences.com
LABCYTE www.labcyte.com
METTLER TOLEDO www.mt.com
Opentrons opentrons.com
PerkinElmer www.perkinelmer.com
Phenix Research Products www.phenixresearch.com
ProGroup Instrument www.serialdilution.com
Promega www.promega.com
Questron Technologies qtechcorp.com
Sartorius www.sartorius.com
Tecan www.tecan.com
Thermo Fisher Scientific www.thermoscientific.com
TriContinent Scientific www.tricontinent.com
TTP LabTech www.ttplabtech.com
Zinsser North America www.zinsserna.com

Zizers, Switzerland | 41 81 286 95 30
www.integra-biosciences.com

Sunnyvale, California | (408) 542-7855
www.labcyte.com

Automated liquid handling systems 
in their simplest form are designed 
to dispense an allotted volume of 
liquid from a motorized pipette 
or syringe. Automated liquid han-
dling instruments can dramatically 
reduce the amount of time spent 
performing manual liquid transfers 
while significantly increasing both 
accuracy and repeatability.

Covina, California | (626) 966-3299
www.apricotdesigns.com

If you are using your instrument for 
a specific application, you may 
want to request that calibration be 
conducted with your specific assay 
parameters to ensure reproducible 
results every time you run the assay.
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Autosamplers

A common issue with autosam-
plers is leaks. Problems such as 
usage of the incorrect needle 
or blockage of the waste line 
can result in samples and waste 
leaking from the autosampler. 
Uncontained leaks may expose 
the operator to hazardous  
materials without their knowledge. 
Autosamplers are available that 
can detect leaks and handle them 
safely, keeping the users safe. This 
is done by siphoning leaks into 
a single tray and triggering an 
alarm when the instrument detects 
liquid in the tray.

Autosamplers are commonly  
coupled to analytical devices to 
quickly and accurately load samples 
for analysis. Austosamplers can be 
equipped to perform simple liquid, 
solid, headspace, or solid phase 
microextraction (SPME) injections.

6   Questions to  
Ask When Purchasing 
Autosamplers

1. Is the autosampler compatible with 
your current analytical instruments?

2. How many samples can the 
instrument accommodate? Can 
you expand this number?

3. What is the injection volume 
range of the autosampler?

4. Which injection method does 
the instrument use?

5. What range of speeds are avail-
able for injection? What is the 
maximum back pressure during 
injection?

6. Which samples is your instru-
ment capable of analyzing? 
Is the instrument designed for 
liquid or headspace injection?

Autosamplers come with compre-
hensive maintenance schedules 
and instructions. By following the 
instructions and timeline for your 
instrument, lab members can per-
form weekly, monthly, and annual 
maintenance without a service 
provider. This will help your lab 
save money on a service plan. 
Service providers can be contact-
ed for more complex issues or if 
you are not comfortable replacing 
parts on the instrument.

Maintenance Tip

Safety Tip

Manufacturers

Agilent www.agilent.com

Analytik Jena www.analytik-jena.de

Anton-Paar www.anton-paar.com

Aurora Biomed www.aurorabiomed.com

Cecil Instruments www.cecilinstruments.com

Costech www.costechanalytical.com

Distek www.distekinc.com

Eicom USA www.eicom-usa.com

Elemental Scientific www.icpms.com

Ellutia www.ellutia.com

EST Analytical www.estanalytical.com

Fluidigm www.fluidigm.com

FRITSCH www.fritsch-international.com

GBC Scientific Equipment www.gbcsci.com

GE Healthcare Life Sciences www.gelifesciences.com

Gerstel Inc. www.gerstel.com

Gilson www.gilson.com

Hitachi www.hitachi.us

iChrom www.ichrom.com

Jasco www.jascoinc.com

KNAUER www.knauer.net

LABCYTE www.labcyte.com

Lumacyte www.lumacyte.com

Markes International www.markes.com

METTLER TOLEDO www.mt.com

OI Analytical www.oico.com

PerkinElmer www.perkinelmer.com

Reichert Technologies Life Sciences www.reichertspr.com

Spark Holland www.sparkholland.com

Teledyne Cetac www.teledynecetac.com

Thermo Fisher Scientific www.thermoscientific.com

Waters  www.waters.com

Pittsboro, North Carolina | (919) 229-0599
www.fritsch-international.com

Sunnyvale, California | (408) 542-7855
www.labcyte.com

http://www.labmanager.com
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Pittsboro, North Carolina | (919) 229-0599
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benchtop automation

Benchtop Automation

If the instrument you decide to 
purchase does not have a safety 
shield separating the work area 
from the operator, make sure 
other measures are in place 
to protect the user. The instru-
ment should have a sensor to 
make sure it stops if any foreign 
objects enter the work area, pre-
venting mechanical injuries. You 
should also place the instrument 
in an area that is easily deco-
mantinated in case any splashes 
happen while the instrument is 
running a protocol.

6   Questions to Ask When 
Purchasing Benchtop 
Automation Instruments

1. How much bench space do you 
have available for an automat-
ed instrument?

2. Will the instrument work with 
other equipment currently in 
your lab?

3. Is the instrument modular? Can 
it perform more than one task, 
or will you need separate instru-
ments for each task?

4. Will the instrument be able to 
meet your needs? What is its 
capacity?

5. How well will the instrument fit 
into your lab’s current workflow?

6. Is there flexibility within the 
instrument’s protocols? Can  
the protocols be customized  
to your needs?

An advantage of benchtop automa-
tion is that these instruments have 
pre-programmed protocols that 
allow for consistency when running 
experiments. These protocols extend 

beyond experiments and also include 
cleaning and maintenance programs. 
Use these programs regularly to keep 
your instrument functioning like new.

Maintenance Tip

Safety Tip

Manufacturers

AB Controls www.abcontrols.com

Agilent www.agilent.com

APRICOT DESIGNS www.apricotdesigns.com

BioMicroLab www.biomicrolab.com

Biotage, LLC www.biotage.com

BioTek Instruments www.biotek.com

FRITSCH www.fritsch-international.com

Hach Company www.hach.com

Hanna Instruments www.hannainst.com

LABCYTE www.labcyte.com

LICONIC www.liconic.com

Metrohm USA www.metrohmusa.com

METTLER TOLEDO www.mt.com

Molecular Devices www.moleculardevices.com

Peak Analysis & Automation www.paa-automation.com

Qiagen www.qiagen.com

Rudolph Research Analytical www.rudolphresearch.com

SI Analytics USA www.si-analytics.com

SOTAX Corp. www.sotax.com

Tap Biosystems www.tapbiosystems.com

Teledyne Cetac www.teledynecetac.com

Thermo Fisher Scientific www.thermoscientific.com

Unchained Labs www.unchainedlabs.com

Automated benchtop instruments 
often extend a lab‘s capacity by 
performing routine tasks while 
freeing their operators to focus on 
other elements of their research. 
Automated titrators, incubators 
and imaging systems are all 
becoming increasing common in 
labs where accuracy and consis-
tency are paramount.

Sunnyvale, California | (408) 542-7855
www.labcyte.com
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laboratory monitoring

Instrument / Laboratory Monitoring

1. How many instruments can be 
monitored on the network? Can 
the network be expanded to 
include more instruments as the 
needs of your lab grow?

2. Are the manufacturers and mod-
els of your current instruments 
compatible with the monitoring 
platform? 

3. Can all instruments be accom-
modated on a single network 
and can they be monitored with 
a single computer program?

4. Is the system cloud-based?  
Will you be able to receive 
 notifications when you’re not  
in the lab?

5. Does the monitoring system 
have backup cellular in case  
the wi-fi fails? 

6. How user-friendly is the  
monitoring software?

Instrument and laboratory monitoring 
allows you to identify equipment mal-
functions within your lab as soon as 
they happen. With this knowledge, 
you can call a service technician 
as soon as the malfunction occurs, 
limiting the downtime of your instru-
ment. Monitoring can also be used 

for more routine equipment mainte-
nance. For some monitoring systems, 
you can use the software provided to 
record when maintenance was last 
conducted on an instrument and set 
up a reminder for the next scheduled 
service appointment.

Maintenance Tip

Monitoring systems can allow you 
to run many experiments at once 
and to even run equipment remote-
ly. Before leaving any laboratory 
equipment unattended, make sure 
your monitoring system is working 
correctly and will provide you with 
notifications in case anything goes 
wrong. If you are going to be leav-
ing equipment unattended for long 
periods of time, look for monitoring 
systems that will automatically shut 
down the instrument in case of an 
equipment malfunction.

Safety Tip

Manufacturers

CAS www.dataloggerinc.com
ELEMENTAL MACHINES www.elementalmachines.io
Eppendorf www.eppendorf.com
Grant Instruments www.grantinstruments.com
Monnit www.monnit.com
PHC Corporation of North America www.phchd.com/us/biomedical
PerkinElmer www.perkinelmer.com

Rees Scientific www.reesscientific.com

Sensoscientific www.sensoscientific.com

Smart Sense www.smartsense.co

TetraScience www.tetrascience.com

Thermo Fisher Scientific www.thermofisher.com

Tutela Monitoring Systems www.tutelamedical.com

6 Questions to Ask When Purchasing 
Monitoring Equipment

Laboratory and instrument monitor-
ing solutions have evolved well 
beyond simple alarms and now 
offer the user advanced analytics 
regarding instrument usage and 
allows users to seamlessly inte-
grate their lab’s technology with 
their LIMS or ELN. Additionally,  
remote monitoring of lab equip-
ment lets lab managers respond 
quickly to possible problems or 
equipment failures.

Cambridge, Massachusetts | (617) 871-9692
www.elementalmachines.io

http://www.labmanager.com
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microplate automation

microplate Automation

Microplate automation can greatly 
increase throughput while reduc-
ing human error often introduced 
by manually transferring micro-
plates. Microplate automation in-
cludes stackers, washers, lidding/
de-lidding, and transfer devices, 
among others. These instruments 
can be integrated with other instru-
ments, like liquid handling devices 
or microplate readers.

1. Will the instrument address any 
bottlenecks in your microplate 
preparation process?

2. Is the equipment modular? Can 
you add additional instruments 
as your needs grow?

3. What is the capacity of the instru-
ment? How many plates can it 
hold at once?

4. Is the instrument compatible with 
other microplate automation 
equipment already in your lab?

5. Which microplates are compat-
ible with the system? Which 
volumes and number of wells  
will the system accommodate?

6. Can the protocols be configured 
to meet your specific needs?

Like any lab equipment, your auto-
mated microplate instruments should 
be serviced regularly. In addition to 
this service schedule, many micro-
plate washers come with automated 
cleaning protocols that will help you 

maintain your instrument between 
experiments. Look for this feature 
when considering microplate wash-
ers to help extend the life of your 
instrument.

Maintenance Tip

Microplate washers are able to 
increase the speed and accuracy 
of wash procedures. However, 
these instruments can produce 
aerosols during washes that 
may be harmful to the instrument 
operator. When considering mi-
croplate washers, look for models 
that have aerosol covers that will 
contain any aerosols produced 
during wash procedures within 
the instrument.

Safety Tip

Manufacturers

Agilent www.agilent.com

Analytik Jena US LLC www.us.analytik-jena.com

APRICOT DESIGNS www.apricotdesigns.com

BioTek Instruments www.biotek.com

BMG LabTech www.bmglabtech.com

Douglas Scientific www.douglasscientific.com

Hamilton www.hamiltoncompany.com

Hudson Robotics www.hudsonrobotics.com

LABCYTE www.labcyte.com

Molecular Devices www.moleculardevices.com

Peak Analysis & Automation www.paa-automation.com

PerkinElmer www.perkinelmer.com

Thermo Fisher Scientific www.thermoscientific.com

Tomtec www.tomtec.com

6 Questions to Ask When Purchasing 
        Microplate Automation Instruments

Sunnyvale, California | (408) 542-7855
www.labcyte.com

Covina, California | (626) 966-3299
www.apricotdesigns.com
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robotic workstations

Robotic workstations

Robotic workstations are able to 
complete repetitive tasks usually 
performed by humans. The benefit 
of robotic workstations is that they 
are able to work around the clock, 
even during your lab’s down time 
when your workers have gone 
home. Using robotic workstations 
can also decrease the amount of 
time your workers need to spend 
pipetting in the lab, letting them 
go home earlier and allowing 
them to better prepare themselves 
mentally and physically for the 
next day of experiments.

Automated laboratory worksta-
tions allow for high throughput, 
and walk-away processing of 
specific applications such as cell-
based assays, ELISA, PCR, cell 
culture, and NGS. Automation of 
these multi-step processes allows 
for greater precision and consis-
tency while freeing laboratory staff 
from repetitive procedures.

6   Questions to Ask  
When Buying a  
Robotic Workstation

1. How long can the instrument 
run before a human needs to 
intervene?

2. Can the parts of the workstation 
be upgraded and adapted as 
the needs of your lab change?

3. How much space do you have 
available in your lab for a 
robotic workstation?

4. What is the capacity of the 
instrument? How many samples 
can it prepare?

5. How costly will parts be to 
repair or replace if they break?

6. How easy is the workstation to 
program? Are the protocols flex-
ible and can they be changed 
to fit your experimental needs?

Any instrument that performs 
repetitive tasks needs to be 
monitored for inconsistencies in 
experimental results. To avoid 
any discrepancies between 
experiments, make sure you are 
regularly maintaining your robotic 
workstation and have a certified 
technician make any necessary 
repairs as they arise.

Maintenance Tip

Safety Tip

Manufacturers

Agilent www.agilent.com

Aurora Biomed www.aurorabiomed.com

APRICOT DESIGNS www.apricotdesigns.com

Beckman Coulter www.beckmancoulter.com

BioMicroLab www.biomicrolab.com

BioNex Solutions Inc. www.bionexsolutions.com

Biosero www.bioseroinc.com

BioTek Instruments www.biotek.com

Elemental Scientific www.icpms.com

Eppendorf www.eppendorfna.com

Gilson www.gilson.com

Hamilton www.hamiltoncompany.com

HighRes biosolutions www.highresbio.com

Hudson Robotics www.hudsonrobotics.com

LABCYTE www.labcyte.com

LEAP Technologies www.leaptec.com

Nordson EFD www.nordson.com

Opentrons www.opentrons.com

Peak Analysis & Automation www.paa-automation.com

PerkinElmer www.perkinelmer.com

Phenix Research Products www.phenixresearch.com

ProGroup Instrument www.serialdilution.com

Questron Technologies www.qtechcorp.com

Siemens Healthineers www.healthcare.siemens.com

Sirius Automation www.siriusautomation.com

TECAN  www.tecan.com

Teledyne Cetac www.teledynecetac.com

Thermo Fisher Scientific www.thermoscientific.com

Tomtec www.tomtec.com

TTP LabTech www.ttplabtech.com

Zinsser North America www.zinsserna.com

Sunnyvale, California | (408) 542-7855
www.labcyte.com

Covina, California | (626) 966-3299
www.apricotdesigns.com

http://www.labmanager.com
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sample management

Sample Management

Clear labeling of tubes and plates 
is important in any lab to keep 
track of precious samples. This 
practice is especially important 
if the samples you are storing 
are hazardous. Labeling should 
provide enough information so 
that your lab members know the 
correct precautions to take when 
handling the sample. This informa-
tion can be difficult to convey 
with handwriting on tubes and the 
solution may be to incorporate 
barcoding into your sample man-
agement protocols.

Accurate sample storage and 
retrieval is critical for many labs. 
Automated sample manage-
ment tools range from benchtop 
tools such as automated decap-
ping devices and barcoders to 
room-sized robotic storage and 
retrieval systems.

6   Questions to Ask When 
Buying a Sample  
Management System

1. How easy is it to find samples 

using the software? Can the pro-

gram be modified to incorporate 

other sample information?

2. Will the instrument help address 

the sample storage concerns of 

your lab?

3. What storage vessels (tubes, 

plates) are compatible with 

the system? Can it accommo-

date more than one type  

of storage vessel?

4. What type of barcoding 

does the system use? Will the 

barcode be able to withstand 

physical and chemical changes 

and can it be read through  

frost and ice?

5. Is the technology scalable?  

Can its capacity grow as your 

needs expand?

6. How easy is it to find samples 

using the software? Can the pro-

gram be modified to incorporate 

other sample information?

Never skip a maintenance ap-
pointment for your sample man-
agement instruments. Samples are 
precious and usually irreplace-
able. Malfunction of sample man-
agement equipment could result 
in improper storage, sealing/cap-
ping, or labelling that may lead 
to the loss of your samples.

Maintenance Tip

Safety Tip

Manufacturers

Askion www.askion.com

BioMicroLab www.biomicrolab.com

BioNex Solutions Inc. www.bionexsolutions.com

Brooks Life Sciences www.brookslifesciences.com

Hamilton www.hamiltoncompany.com

HighRes biosolutions www.highresbio.com

LABCYTE www.labcyte.com

LICONIC www.liconic.com

Nova Biostorage www.novabiostorage.com

Scinomix www.scinomix.com

Sirius Automation www.siriusautomation.com

Sysmex www.sysmex.com

TTP Labtech Inc www.ttplabtech.com

Sunnyvale, California | (408) 542-7855
www.labcyte.com



70 Lab Manager    December 2018 LabManager.com

ELEMENTAL MACHINES: ELEMENTS 
Your Connected Platform for Accelerating Science

Aggregate data from your enterprise assets through our IoT platform. Get 

real-time metrics for instrument performance, utilization, and out-of spec 

conditions. Integrate data with ELNs, LIMS, and ERP systems. 

www.elementalmachines.io/solutions/enterprise-asset-management/

equipment-monitoring/

Laboratory automation technologies offer the ability to extend a lab’s capacity while at the same time elevating 
experimental data quality and reproducibility. Laboratories focused on activities such as high-throughput screening, 
combinatorial chemistry, automated diagnostics, or large-scale sample storage could simply not function without the 
benefit of  advanced automated instruments and technologies.

product round-up

TECAN: FLUENT® GX LABORATORY  
AUTOMATION WORKSTATION 
FLUENT® GX was designed to meet the needs of various life 

science workflows, such as high throughput genomics, by 

combining high precision liquid handling – down to 200 nl – 

with straightforward set-up of normalization, sample transfer, 

and reagent distribution using Smart Commands.

Its freely configurable architecture allows rapid integration 

of devices for DNA quantification and processing and offers 

exceptional storage capacity for plates and tips. 

www.tecan.com/fluentgx

solutions FOR LABORATORY AUTOMATION

INTEGRA: ASSIST PLUS PIPETTING ROBOT 

INTEGRA’s ASSIST PLUS pipetting robot is designed to offer exceptional flexibility, with-

out the need for dedicated personnel or complex programming. Using any VOYAGER 

adjustable tip spacing pipette or VIAFLO electronic multichannel pipette, this compact 

system offers laboratory automation at an affordable price, providing reproducible and 

error-free processing while eliminating repetitive manual pipetting tasks. 

Visit www.integra-biosciences.com to watch the product video.

http://www.labmanager.com
http://www.elementalmachines.io/solutions/enterprise-asset-management/equipment-monitoring
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BIOTEK™: BIOSPA 8 AUTOMATED INCUBATOR
BioSpa™ 8 Automated Incubator links BioTek readers and imagers together with washers and dispens-

ers for full workflow automation of up to 8 microplates or other labware. BioSpa 8 can automate your 

workflows, from ELISA to long term live cell assays. Temperature and CO2/O2 control, plus humidity 

monitoring and lid handling ensure an ideal environment for cell cultures during all experiment stages, 

with minimal manual intervention. BioSpa's software records and reports session timelines and environ-

mental conditions, while customizable text and email alerts assure confidence during long- and short-term 

runs. Link a washer or dispenser and a plate reader or imager for start-to-finish workflow automation.

www.biotek.com/products/software-robotics-robotics/biospa-8-automated-incubator/

product round-up

AUTOMATED MORTAR GRINDER,  
PULVERISETTE 2, BY FRITSCH
Universal laboratory grinder for analysis, materials testing, 

mixing, and homogenisation of pastes/creams. Gentle action, 

almost no thermal load benefits preparation of even tempera-

ture sensitive materials. LN2 allows difficult-to-mill samples to 

be reduced to powder. Brief, reproducible grinding/mixing 

times improve user safety, methods, and SOPs for accuracy 

& efficiency. Fineness of 10-20μm, feed size of 6-8 mm, max 

sample quantity up to 190ml.

www.fritsch-international.com/sample-preparation/ 

milling/mortar-grinder/details/product/pulverisette-2/

LABCYTE: ECHO® 650 SERIES LIQUID HANDLERS 
Another Step Forward for Acoustic Liquid Handling

Echo® 650 Series Liquid Handlers represent the most versatile 

instruments for acoustic liquid handling. Transfer from acoustic 

sample tubes with high- and medium-throughput processing speeds 

with the Echo 655T and 650T, respectively, or from Echo® Quali-

fied Microplates and upgrade to transfer from acoustic sample 

tubes with Echo 655 and 650.

www.labcyte.com/products/liquid-handling/echo-liquid-handlers

http://www.fritsch-international.com/sample-preparation/milling/mortar-grinder/details/product/pulverisette-2
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how it works

A

Q Is there a universal, fast, and safe method for nitrogen determi-
nation using the smallest sample size while ensuring maximum 
precision and repeatability?

The VELP combustion analyzers offer the operator a cloud-
enabled solution to precisely determine the nitrogen content of 
small sample quantities easily and in a few minutes.

For more information, 
visit www.velp.com

The need to perform nitrogen determination in a series of  different commodity products, such as 
drugs, organic compounds, perfumes, extracts from various sources, detergents, research products 
(for example, seeds under development, the quantity of  which is very limited), precious materi-
als, etc. requires a universal method that is simple, safe, quick, precise, and uses the least possible 
sample quantity, especially when this is precious or scarce. The most used and most traditional 
method in this field is surely Kjeldahl, but for these types of  samples, Kjeldahl presents a series of  
drawbacks that make its use complicated or not suitable.

A common situation for many lab operators is to have limited sample quantities, and a series of  
analyses have to be performed to obtain accurate results. Another possible and frequent situ-
ation—the sample to be analyzed is precious, so it is important to minimize the sample con-
sumption and associated costs.

VELP’s elemental analyzers (NDA 701/702 and CN 802) are versatile solutions that will help 
laboratories to obtain results from precious or scarce samples. The nitrogen determination is carried 
out through a combustion of  the sample producing elemental compounds that with reduction and 
separation processes allow only nitrogen to be detected by a Thermal Conductivity Detector (TCD). 

The automatic autosampler has the possibility to be loaded with four discs with 30 positions, 
each are able to address any throughput requirement. The operator is just required to prepare the 
samples in practical tin foils and load into the autosampler. Any kind of  sample can be loaded, be 
it solid or liquid, and the VELP analyzer guarantees no memory effect or cross contamination. 

The TCD of  VELP NDA 702 and CN 802 (Carbon & Nitrogen analyzer) has the lowest LOD 
of  just 0.001 mgN. Thanks to this exclusive detector, it is possible to reduce the sample size 
to a minimum, optimizing the cost per analysis while retrieving the most accurate and precise 
results. Maximum reproducibility is guaranteed by the possibility to enable the analyzers for 
cloud connectivity to benefit from the exclusive features of  VELP Ermes platform, such as the 
remote collection and storage of  the data facilitating traceability and reproducibility. 

VELP ELEMENTAL ANALYZERS work with helium and 

argon as carrier gas and are enabled to connection to 

the cloud-based platform VELP Ermes. 

AUTOMATING NITROGEN DETERMINATION

http://www.labmanager.com


Shop the 
New LabX

Welcome to a redefi ned online shopping experience 
for new, surplus and pre-owned laboratory products. 

The LabX marketplace is your fi rst place to shop 
for equipment and supplies. Our newly revamped 

website delivers a modern day shopping experience 
and continues to attract a wide range of lab products 
o� ered from a variety of manufacturers and vendors.

Visit LabX and shop the new experience today! 

www.labx.com
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The Heidolph Radleys Carousel 12 Reaction Station was designed to put the efficiency and 
productivity back in the hands of  the chemist. The Carousel is a personal synthesis station that allows 
users to conduct up to 12 reactions in the same footprint and length of  time as one reaction. In the 
interest of  productivity and ease of  use, there is no need for a separate oil bath or water condenser for 
each reaction. The instrument only requires a single standard stirring hotplate—with a common power 
source and water supply—to work. Efficient chemistry is at the heart of  the original design, and the 
Carousel can simultaneously heat or cool, stir, and reflux up to 12 samples under an inert atmosphere. 
Solvent loss from evaporation, for example, is a constant headache in all lab environments. A special 
“cooling zone” and internal shut off  valves minimize leaks due to evaporation and ensure a more 
accurate result, without compromising productivity. Keeping separate reactions consistent in terms of  
heat and stirring is a thankless task that further impacts productivity. The Carousel can simultaneously 
heat up 12 reactions that users can control easily with an accuracy of  +/- 1 °C. The Carousel also 
ensures efficient and accurate stirring in all 12 tubes with a patented design. The instrument’s unique 
circular design allows for the precise positioning of  the tubes around the centrally located magnet of  
the stirring hotplate, ensuring that all tubes are stirred equally at the same time. The reaction tubes are 
made from borosilicate glass to maximize heat transfer from the heated aluminium base and cooled 
reflux head, ensuring that all tubes are heated and cooled at the same rate.

For more information, visit www.radleys.com/products.

IMPROVING CHEMISTRY PRODUCTIVITY
Whether it’s in a busy university lab or a large industrial laboratory, the issue of productivity 
has long been the source of sleepless nights for chemists worldwide. To help tackle this issue, 
GlaxoSmithKline asked, “How can we conduct multiple reactions in parallel and increase 
productivity?” Conventional methodology requires collecting and assembling a round bot-
tom flask, an oil bath, a glass water condenser—plus a water and power supply—for each 
separate reaction. While this individual and traditional approach is fine for “one-off” reac-
tions, the quest for increased productivity necessitated an alternative approach, demanding 
efficiency without compromising on performance. GlaxoSmithKline partnered with instrument 
manufacturer Radleys to develop their concept and launch the product.

how it works

Problem:

Solution: 

http://www.labmanager.com


75December 2018    Lab Manager

More and more labs are seeing the benefits of  filtered fume hoods made from polypropylene. Designed for multi-
disciplinary use, customized to your lab space, easy to maintain, and inexpensive to run—these hoods are stealing the 
show from traditional ducted hoods in labs nationwide.

product in action

Plastic Concepts FILTERED FUME HOOD

SAFE
Meets or exceeds the stringent 

industry safety standards: AFNOR 

NFX 15 211, ANSI z.9 52012, 

and ASTM.

ERLAB'S SUPERIOR FILTRATION
Advanced filtration technology from Erlab, 

an international leader in the field of filtered 

laboratory safety enclosures, allows for the 

simultaneous adsorption of solvents, acids, 

and bases and can be used in many organic, 

inorganic, analytical, physical, and general 

chemistry labs.  HEPA H14 filters are available 

for particulate filtration and continuous 

cleaning of lab air.

ERLAB'S SMART TECHNOLOGY
Optional technology with the eGaurd® app provides real-time 

monitoring so you know the hood is operating as expected. It 

tracks things such as:

• Usage authorization
• Filter usage
• Sash position
• Blower speed
• Pollution of the laboratory air
• Temperature in the enclosure
• Usage statistics

Plastic Concepts specializes in lab and cleanroom design and 
manufacturing including fume hoods, casework and cabinets, mobile 
storage solutions, and lab furniture and accessories.

CUSTOM DESIGN 
AND SUPERIOR 
CRAFTSMANSHIP 
Each hood and filtration system 

is customized for your unique 

needs and specifications. 

Polypropylene is non-corrosive, 

non-conductive, easy to clean 

and is long lasting.

For more information, visit www.plastic-concepts.com



Join thousands of chemists and scientists from around the world at Pittcon, the 
leading annual conference and exposition for laboratory science. This all-in-one event 
offers a high-caliber technical program, skill-building short courses and a dynamic 
marketplace of the latest scientific instrumentation and services. Start collaborating 
with individuals in a variety of scientific disciplines and find solutions to your greatest 
laboratory challenges at Pittcon 2019.

Pennsylvania Convention Center  |  Philadelphia, PA  |  March 17 - 21  |  www.pittcon.org
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VELP NDA SERIES 
NITROGEN/PROTEIN DETERMINATION IN A FLASH! 

Contact: VELP Scientific, Inc.
www.velp.com 
631 573 6002

Get accurate and precise nitrogen/protein determination in a 
few minutes with the VELP NDA Dumas Combustion Analyzer. 
Safe, reliable, and automatic! 
• Easy to use: manage all operations remotely from your 

PC with DUMASoft™.
• The lowest Limit of Detection: LoGas™ TCD is able 

to read from only 0.001 mg of Nitrogen
• Helium (NDA 701) or Helium and Argon seamlessly 

(NDA 702) as carrier gas 
Choose VELP: valuable solutions to enhance your productivity. 

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

Waters XEVO TQ MS Agilent 6490 Triple Quadrupole LCMS

Happy Holidays!

Looking for a New Spin on 
Centrifugation?
LabManager.com/centrifugation-video

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

For more information visit www.labmanger.com

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

lab manager online

When you manage a lab, you also manage a business. Therefore, your facility needs to 
implement an effective business strategy: provide value to the customer, differentiate 
yourself  from the competition, and keep a close eye on the bottom line. On top of  that, 
like most businesses today, your lab needs to juggle ongoing technology challenges.

ONLINE
LAB MANAGER

1 2 3

1 Informatics Resource Guide
Laboratories are awash in data. The two 
main data management packages in use to-
day are laboratory information management 
systems (LIMS) for structured data such as 
pH values or sample weights, and electronic 
laboratory notebooks (ELNs) for unstruc-
tured data such as images and chemical for-
mulas. Learn questions to ask before buying 
lab informatics, as well as integration and 
maintenance tips in this guide.

Read more at LabManager.com/informatics-guide

2 Trending on Social Media: 
Managing High-Throughput 
Workflows
As of  Nov. 14, Lab Manager’s top November 
issue article posted to social media was our 
Technology article discussing how digital 
platforms can address the challenges of  an 
expanding information pipeline. Given the 
predicted future pace of  change, it is vital 
that informatics platforms can evolve with 
changing workflows and new types of  data.

Read more at LabManager.com/high-throughput-workflows

3 Most Popular Webinar
Our most recent top webinar on LabManager.
com with 248 registrants was “Effective Chemi-
cal Management and Storage.” This Safety First 
webinar covered the most important elements 
of  managing chemicals effectively—including 
inventory, storage, waste collection, and disposal. 
The presentation also addressed OSHA Lab and 
Hazard Communication standards, as well as self-
audit and inspection methods. Though it ran on 
Oct. 17, you can still register to watch on-demand.

Read more at LabManager.com/chemical-storage

We look back at our web content since the November issue and look forward to what’s in store for the upcoming January/February 2019 issue.

Run Your Lab 
Like a Business
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AUDITING SUPPLIERS AND 
VENDORS/QUALIFYING 

ANALYTICAL EQUIPMENT

Understanding regulations and compliance auditing can 
sound like a daunting task, but this Lab Manager Leadership 
Summit session will cover all the basics of regulatory 
compliance auditing in a digestible format. Additionally, 
attendees will learn how to plan for regulatory compliance 
requirements and develop audit report writing skills.

Joy McElroy
Director of Training and Business Development
Maynard Consulting Company Inc.
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