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how do digital tools 
enhance your lab?
Today’s scientifi c laboratories have come a long way from cen-
turies ago. Now, lab facilities are built with proper ventilation, 
instruments and equipment can be monitored remotely, and elec-
tronic devices have replaced traditional pen and paper for storing 
data and notes, just to name a few advancements. 

Innovations in technology and digital tools have made life easier 
for scientists, and perhaps even more importantly, have helped 
ensure accurate information. In this issue’s cover story, we wanted 
to hear from our readers on the types of  digital tools you use, and 
how you use them. Contributing writer Olena Shynkaruk, PhD, 
highlights some of  your responses (beginning on page 10) of  how 
digital tools have helped manage lab operations, budgets, and 
people, especially during the events of  the last year. 

Continuing with this theme, our lab design article (page 28) discusses 
the importance of  remote monitoring systems in labs. As lab design 
editor MaryBeth DiDonna writes, “Remote monitoring systems are 
used in laboratories to safeguard equipment, maintain the quality of  
inventory, and ensure the security of  sensitive data.” Remote monitor-
ing systems also alert lab managers to changes in things like tempera-
ture levels, unsealed doors, or power outages. “Ultimately, a controlled 
environment is critical for any kind of  research. You really want to keep 
the variables to a minimum,” says Dan Castner, AIA, LEED AP, prin-
cipal with BAM Creative of  New York and Los Angeles. Castner and 
other expert sources offer advice for selecting the appropriate remote 
monitoring system for your needs, and how to work with lab design 
professionals to implement the system when needed.

Laboratory robotics are another example of  technological innova-
tion in the scientifi c workplace. For our Ask the Expert Q&A, Tanuja 
Koppal, PhD, chats with Matthew Gombolay, PhD, assistant professor 
of  Interactive Computing at the Georgia Institute of  Technology, 
about the impact robotics is having on the inner workings of  labs, and 
current research being conducted to enhance collaboration between 
humans and robotics. Gombolay also addresses common concerns of  
implementing robotic systems, and offers advice to readers who may 
be interested in investing in robotics for their labs.

Additional features in this issue include a COVID-19 one-year update 
in our Health and Safety section, and a tips sheet on lab equipment war-
ranties in our Asset Management section (page 22). For the COVID-19 
update, contributing writer Dan Scungio, MT (ASCP), SLS, CQA 
(ASQ), reminds us of  the challenges lab professionals fi rst faced almost 
exactly a year ago at the start of  the pandemic, and highlights some 
of  the positive lessons learned. For example, researchers, and those 
working directly with COVID-19 patients and samples, had to become 
resourceful with their supplies and personal protective equipment. The 
pandemic also provided the opportunity to always keep good safety 
practices at the forefront of  lab management every day of  the year. To 
read Scungio’s full roundup, turn to page 34. I hope you’ve been enjoy-
ing our content so far this year—there’s much more to come!

Lauren Everett
Managing Editor
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MANAGER       MINUTE

Three Keys to Advocate 
for Your Lab
by Scott D. Hanton, PhD

Your lab staff  have good ideas of  how to grow and
improve the research and services you provide 
to your stakeholders. Some of  those ideas re-

quire investment in new equipment, instruments, and 
people. Convincing line management to make those 
investments in the lab depends on the lab manager to 
effectively advocate for the lab, which requires clear, 
crisp, and data-driven discussions that demonstrate the 
benefi ts of  the investment. Here are three tips that will 
help you make those arguments a little stronger, and 
help you convince line management to make the invest-
ments in your lab.

#1 – Distinguish needs from wants
In this world of  limited budgets and “do more with 

less” thinking, investment has gotten more diffi cult. To 
be successful with proposals for investment, focus on 
what the labs really needs, and deprioritize what the lab 
wants. Needs solve problems. Needs keep people safe, 
protect the quality of  the science, and enable the lab 
to meet its key missions. Wants solve inconveniences. 
Wants provide the latest technology and make the work 
a little faster or more interesting. Showing a focus on 
needs will help build trust with senior managers.

#2 – Plan ahead
One key of  being a successful advocate for the lab is 

building a coherent plan in advance and demonstrat-
ing the lab’s ability to deliver on the plan. To help with 
advocating for investment, build three-year capital in-
vestment and staff  development plans. Include the ele-
ments of  these plans in the annual budgeting process. 
Build a track record of  success through developing and 
executing these plans. Including both the full costs of  
the needed investments and the expected revenue ben-
efi ts in the budget shows senior managers a thoughtful 
approach to investment, and how that investment will 
continue to benefi t the organization.

#3 – Communicate with a fi nance vocabulary
Somewhere in the approval chain will be non-scien-

tists who are focused on the fi nancial impact of  the in-
vestments. Help these people understand the costs and 
benefi ts of  the needed investments by using calcula-
tions like return on investment (ROI) and make-goods. 
Calculate the predicted ROI by monetizing the ex-
pected benefi ts and comparing it to the expected costs. 
Being able to convert the benefi ts of  the investment to 
units of  money can be a very effective communication 
tool when advocating for the lab. After an investment is 
completed, calculate the make-good. Monetize the ac-
tual benefi ts and compare that to the actual costs. Build 
a track record of  effective use of  the investments made 
by the organization in the lab.

Lab managers who can focus on the right invest-
ments, build a positive track record through planning, 
and show effective use of  investments can make much 
stronger proposals for future investments in the lab.

Thanks for reading. I hope you can use this information. I am very interested 
in hearing from you. If you have feedback or comments on this set of tips, 
or suggestions for future Manager Minutes, I’d love to hear from you. Please 
reach out to me at shanton@labmanager.com. I’m looking forward to 
our conversations. Thanks.
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tools to boost productivity

There are three primary responsibilities of a lab man-
ager— managing operations, budgets, and people. 
Each can be assisted by the use of digital tools, 

which have been gaining in popularity in recent years, 
demonstrating a boost in effi ciency and productivity for 
labs. In 2020, the COVID-19 pandemic brought forward 
a heightened need for digital transformation of lab op-
erations, specifi cally remote work support. 

However, as with any decision-making process, there 
are factors to consider when reviewing what type of 
digital tool may best benefi t your lab. Lab Manager asked 
a variety of lab professionals and industry experts to 
share their experiences with digital tools and the benefi ts 
of implementing these technologies. Below is a roundup 
of responses that can act as a guide for those looking for 
solutions for their lab.

Managing operations
Integrating the right digital tools into your work process 

can increase productivity. A lab manager can use lab-
tailored digital platforms to facilitate equipment booking, 
remote instrument operation, and manage workfl ow.

Equipment booking
Managing schedules of multiple lab facilities manually 

can be a real hassle—enter Bookkit and Skedda. Book-
kit is a lab-specifi c tool that allows you to manage and 
book your equipment remotely. Alternatively, “Skedda 
is a highly customizable platform, which allows limiting 
booking durations and usage amounts for individuals 
and groups, enforcing buffer times between bookings, 
and setting appropriate advance-notice restrictions, to 
name a few,” says Jonathan Fagg, director and co-founder 
of Skedda. Both platforms have free basic plans and paid 
subscription options for increased support and features.

Remote instrument operation
When it comes to digital lab operations, remote desk-

top and control of instrumentation has become a new 
norm. Aleksandra Popowich, PhD, research associate at 
the Metropolitan Museum of Art, has been dropping off 
her analytical samples at New York University and Co-
lumbia University, where the lab managers use Anydesk 
or iLab to gain remote access to the instruments. 

Todd McEvoy, PhD, site manager, Chemicals and Phar-
maceuticals, and his team at Intertek Allentown, PA, use the 
Netop platform to remotely control instruments and obtain 
data that can be processed at home. However, one of the 
concerns around remote access technology is data security. 
McEvoy mentions that Intertek has gone to great lengths to 
protect data by utilizing multiple layers of internet security.

Workfl ow
There are different solutions to digitize workfl ow in a 

lab, depending on its focus. 
If your lab is focused on research and develop-

ment (R&D), Quartzy might be a platform to explore. 
“Quartzy empowers R&D organizations by streamlin-
ing research workfl ows, business processes, and supply 
chains, and ultimately boosts lab productivity,” says Sara 
Schonfeld, head of growth marketing at Quartzy.

If your lab is looking to digitize notebook entries 
and major workfl ow components like instruments and 
inventories, Labforward’s digital solutions (Labfolder and 
Laboperator) can help to facilitate remote management 
of these activities. “While the Labfolder ELN (elec-
tronic lab notebook) has enabled scientists to safely and 
compliantly store their research digitally, Laboperator 
has allowed laboratories to control and monitor existing 
devices remotely,” says Tomás Lopes da Fonseca, PhD, 
head of marketing at Labforward. 

A guide to digital tools 
that enhance workfl ows 
and support remote work  
by Olena Shynkaruk, PhD
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Managing budgets
In budget management, Microsoft Excel and Google Sheets are the stan-

dards. However, if part of your duties is to manage grants, Spendlab.org might
be helpful. The founder of Spendlab.org, Robin Stewart, explains the platform’s 
mission: “Spendlab.org provides a bird’s-eye view of all funding for a lab so that 
lab managers can easily update grant assignments or adjust spending plans—all 
without lengthy back and forth with financial staff or deep-dives into accounting 
systems. The budget visualizations are also a quick way to make sure research-
ers and admins are on the same page. These benefits are all the more critical in 
remote work situations, when communication is challenging enough as is.”

Managing people
When working remotely or at reduced lab occupancy, staying connected 

to your employees and projects can be challenging. In this case, helpful 
digital tools can be divided into three categories: communications, project 
management, and troubleshooting.

Communications
McEvoy uses Microsoft Teams to stay in contact with his team and cus-

tomers. When speaking about video conferencing, McEvoy emphasizes the 
need to be mindful of two things: 1) The general assumption that everyone 
is familiar with the program and has access to it is not always true, and 2) 
Video conferencing has another side: it can project a “closed-door” policy 
and isolate employees at the office. To ensure neither of these scenarios 
occurs, he recommends checking in about the program before the call, 
and getting out of the office to be face-to-face (socially distanced) with 
employees as much as possible.

Project management
Asana and Trello are two project management tools that offer centralized 

communications through integration with Gmail, Slack, and Google Drive. 
Trello can be used for group task assignments like lab clean-ups through its 
“to do,” “doing,” and “done” cards that have details, due dates, and checklists. 

When it comes to project management, McEvoy creatively uses LIMS 
(laboratory information management system) to manage workflows, reas-
sign projects, and track time. “Typically, LIMS is sample-centered, while 
Intertek’s custom LIMS is a project management tool. Originally designed 
and implemented by Intertek 10 years ago, we use and adapt LIMS to reflect 
current work processes and boost lab productivity.”

Troubleshooting
Different digital tools facilitate different stages of troubleshooting. To be 

notified immediately, you can use an instant messaging platform like Slack 
or WhatsApp to communicate with your team. Afterwards, it will depend on 
what the issue is. When it comes to equipment, McEvoy suggests video confer-
encing for technician virtual visits. If there is an issue with standard operating 
procedures (SOPs), Priya Sharma, radiochemical analyst at Bureau Veritas 
Group (Mississauga, Ontario, Canada), recommends CompliantPro, “a very 
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effective application, that [lab] managers 
use to review any SOP anytime re-
motely and help the employees working 
in the lab with any analysis procedure’s 
deviation and any uncertainty in the 
process.” Ultimately, the nature of the 
problem will dictate if, and how, it is 
possible to address it remotely.

Case study: digital platform 
AccessBV by Bureau Veritas Group

Digital tools offer clear benefi ts to 
managers and staff within the lab, but 
what about benefi ts to clients? “When 
a testing market is saturated, and your 
lab can’t lower the price, you need 
to consider a point of differentiation 
to the customer. For Bureau Veritas 
Group, it was to create a digital platform 
called AccessBV,” says Bassam Thomas 
Choueiri, business growth and diversifi -
cation leader, Commodities MER at BV 
in Dubai (United Arab Emirates).

AccessBV is part of Bureau Veritas’ 
digital lab initiative in the commer-
cial space. It was developed in-house 
using customers’ feedback. AccessBV 
provides three advantages: reduced 
turnaround times, easy access to data, 
and a reduced price for testing. This 
online platform allows customers to 
track their samples from the point of 
collection to a test report and auto-
matic invoice. Moreover, customers 
can easily extract data from their 
reports with just one click. By allow-
ing customers to see their test results 
directly, AccessBV saves lab managers 
at least 1.5 hrs per day (or a full day 
of work per week) on follow-ups. 

With AccessBV, Bureau Veritas can 
secure bigger contracts and grow the 
business by providing operational and 
customer service excellence. Suppose 
your lab is considering building a 
custom digital platform like AccessBV. 
In that case, Bassam shares two key 
questions: “What are the platform’s 

prioritized features (automatic invoicing, data extraction)? And how do 
you educate customers on the benefi t of the platform?” 

Strengthen your lab with digital tools
The COVID-19 pandemic showed how labs need to be adaptable to 

any scenario, and digital tools can ensure lab operations aren’t af-
fected by unexpected challenges. As McEvoy explains, “While in the 
early stages of the COVID-19 pandemic, building occupancy restric-
tions (ranging from 25 to 75 percent) required us to use digital tools at 
Intertek Allentown so that we could avoid signifi cant delays on client 
projects. These tools became a new norm.” 

Ultimately, your lab size, budget, and workfl ow specifi cs will affect 
what’s right for you. In the meantime, you can take advantage of available 
free trials to explore commercial digital tools or refl ect on the benefi ts of 
a custom digital platform.

Olena Shynkaruk, PhD, is a freelance science writer and editor with a love for lan-
guages. She is a Ukrainian-Canadian who has studied, worked, and presented interna-
tionally. Her experience as a science communicator includes grant writing, manuscript 
editing, copywriting, and working as a contributing writer for Lab Manager. Feel 
free to connect with Olena on LinkedIn or email her at olenaoshynkaruk@gmail.com.

tools to boost productivity
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labs less ordinary

Spacecraft are very complex, expensive instru-
ments, used to conduct research that benefi ts both 
astronauts orbiting the Earth as well as scientists 

on the ground. Sending scientifi c instruments into space 
obviously carries some level of risk, and on-orbit repairs 
to faulty equipment can be diffi cult, or even impossible. 
Therefore, it’s crucial for this equipment to be thor-
oughly tested on Earth before it’s launched into orbit, to 
minimize any potential issues. 

The Air Force Research Laboratory Space Vehicles 
Directorate conducts such testing in its new Deployable 
Structures Laboratory, located at Kirtland Air Force Base 
in Albuquerque, NM. The lab is focused on developing ma-
terials for new deployable space structures, and works to-
ward technology development and transition for spacecraft 
structure materials. The Air Force Research Laboratory 
has been researching and developing high strain composite 
materials for use on spacecraft for more than a decade.

New developments in high strain composite-enabled 
structures required a new facility for high-fi delity ground 
testing, to work toward on-orbit success. Construction on 

the Deployable Structures Laboratory (known as the 
“DeSel,” pronounced “diesel”), which measures more 
than 7,000 sq. ft. and cost $4 million, began in Decem-
ber 2019. The Air Force Research Laboratory Space 
Vehicles Directorate held a ribbon cutting for its new 
lab on Oct. 29, 2020. 

Small satellites, big results
The DeSel lab is currently concentrating on enhanc-

ing the types of missions able to be performed by small 
satellites. The lab works to develop spacecraft with “high 
packing effi ciency,” meaning that the strictures can be 
compressed in size for launch, and then deploy to full 
size upon reaching orbit—manipulating their size and 
weight for launch helps maximize their performance 
once they get into position in space. 

“When we talk deployable structures, we're talking 
about things like solar arrays, antennas, booms, trusses—
anything that you could imagine that would package up 
in a small volume for launch and then deploy on-orbit,” 
says Benjamin Urioste, research engineer and lead for the 

AIR FORCE LAB USES 
MICROGRAVITY ENVIRONMENT 
TO DEVELOP BETTER SPACECRAFT 
by MaryBeth DiDonna

Deployable Structures 
Laboratory
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Integrated Structural Systems team that undertakes the 
research done in the DeSel. “For most people to under-
stand the analogy, you can think of it as like a camping 
tent or an umbrella. It has to package up really small for 
transport. And then when you get to the place where you 
want to deploy, it expands to a large volume. So, similarly, 
that's what we need to do with a deployable structure.”

When such equipment is folded into more compact 
sizes, they can be carried into orbit by smaller satellites, 
which has a positive effect on the cost and durability of 
these satellites. Urioste cites the James Webb Telescope, 
which has a deployable solar blanket, as a relatively well-
known example of a deployable structure. Miniaturizing 

components such as navigation tools and cameras help 
implement a “do more with less” strategy for in-orbit 
research, and the development of small satellites allows 
for smaller, niche companies to work alongside major 
aerospace organizations, the government, and the mili-
tary to perform better research in space. 

Urioste continues, “You can also look at one of our 
previous flight experiments called ROSA, the Roll-Out 
Solar Array, which is one that we're especially proud of, 
that we teamed up with NASA to deploy on board the 
International Space Station in 2017. ROSA used some re-
ally exciting deployment mechanism technology that we 
developed—we utilized high strain carbon composites 

1. Director of the Air Force Research 
Laboratory Space Vehicles Directorate, 
Col. Eric Felt (left) and Benjamin Urioste, 
research engineer, prepare to break the 
satellite piñata, following the ribbon cut-
ting ceremony to celebrate the opening 
of the directorate’s Deployable Structures 
Laboratory. Credit: US Air Force photo by 
Airman 1st Class Ireland Summers   
2. Members of the Air Force Research 
Laboratory Space Vehicles Director-
ate and US Army Corps of Engineers 
celebrate the opening of the Deploy-
able Structures Laboratory at Kirtland 
Air Force Base, NM, on Oct. 29, 2020. 
Credit: US Air Force photo by Airman 1st 
Class Ireland Summers  3. Rendering of 
the AFRL Space Vehicles Directorate’s 
Deployable Structures Laboratory lo-
cated on Kirtland Air Force Base, NM The 
laboratory opened with a ribbon cutting 
ceremony on Oct. 29. It was constructed 
by Sky Blue Builders and designed by 
Studio Southwest Architects, both of 
Albuquerque, and will be used for test-
ing novel deployable space structures. 
Credit: Studio Southwest Architects

3. 

1. 2. 



to deploy a slit-tube boom. It’s really neat—it uses strain 
energy, it reduces complexity of mechanisms and machin-
ing. So, this lab is really dedicated to taking those large 
structures like ROSA and testing them on the ground. We 
can learn a great amount of information just by testing in a 
simulated microgravity environment.”

Creating the microgravity environment for their deploy-
ment, says Urioste, allows the team to “build assurance that 
what we’re doing on the ground is going to work in space.” He 
says there are typically 10 to 20 staff working in the facility at 
any given time, although it depends on the specifi c project. 

The DeSel facility is home to a secure, climate-con-
trolled, vibration isolated laboratory, capable of testing 
structures up to 20-by-15 meters (65.7 ft. x 49.2 ft.). The 
high bay space allows massive spacecraft structures the 
room they need for testing, the HVAC system keeps air 
fl ow under control so as not to disrupt the functions of the 
equipment, and the fl at fl oor in the facility isolates activi-
ties and research from outside vibration. “This building is 
large and it's a facility that has some unique requirements 
in terms of noise isolation and how stiff our infrastructure 

needs to be to prevent any of that noise from external 
sources being passed to our test article,” says Uri-
oste. “We have to go through a rigorous engineering 
design process to make sure that our infrastructure 
inside the building and our test apparatus is noise 
isolating, and it doesn't contribute to any of the air in 
our measurements. So that's been really challenging.”

Current projects
The DeSel lab is currently working on AFRL’s 

Space Solar Power Incremental Demonstration and 
Research (SSPIDR) project, a space-based solar 
power initiative that will harness solar energy while 
in space, transform it to radio frequency, and then 
beam it to Earth. AFRL has partnered with Northrop 
Grumman to develop the required large solar arrays 
that will have to be assembled once in orbit.

“We want to be the government's independent 
testing laboratory for deployable structures. So, for 
any type of structure that goes up into space, we offer 
our resources to provide analysis and testing of that 
structure to validate its design and veracity for func-
tionality. That's the service we offer to the Air Force 
and Space Force,” says Urioste. “As far as spacecraft 
deployable structures go, it's an area I’m particularly 
passionate about. What I like to say is, you can't have 
a spacecraft without a deployable structure. So, you 
won't have power aboard your spacecraft without a so-
lar array; you won't be able to communicate your mes-
sage down to the Earth or to another satellite without 
an antenna that deploys. It's a critical part of the space-
craft, and it's also notoriously high risk. They fail quite 
a bit, and that should be a testament to the need to test 
these structures more often on the ground so we can 
have a higher level of confi dence on-orbit. There are a 
number of different things that are very unpredictable 
on these structures that could happen on-orbit. We 
are working to increase assurance that we’re successful 
every time that we go to deploy something.”

“Every structure that we test is a new learning op-
portunity for us—there is no one structure that is like 
another,” says Urioste. “You go in with some assump-
tions about how structures might behave, and you're 
constantly surprised and always learning about these 
deployable structures. And it's an exciting fi eld to be in.”

MaryBeth DiDonna is lab design editor for Lab Man-
ager. She can be reached at mdidonna@labmanager.com.

labs less ordinary

• Solutions to measure CO2, CO, and O2

• Devices for safety, monitoring, and 
data analysis

• Ideal for those in cryogenics, life 
sciences, research, and hospitals

HEALTHCARE INDUSTRY

GAS ANALYSIS SOLUTIONS
for the
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Thermo Scientific inSPIRE—A collaborative and configurable solution for connecting all your high throughput 
automation workflows

product in action

Configurable and Intuitive Laboratory Automation  
Solutions to Support Inspired Science

SMARTSHELVES
Actively positioned means no

re-teaching required

Quickly and easily supply power and

communication to an instrument

through each SmartShelf’s built-in

communication ports. Depending on

the chosen instruments, up to four

SmartShelves can be placed on each

inSPIRE platform central pole. Spill

containment options are available. 

SMARTHANDLES
Quick and easy instrument access

SmartHandles provide touch-enabled automation 

control with haptic feedback, allowing users to 

intuitively interact and share instruments with the inSPIRE 

platform. Requesting an instrument is easy! Simply grip 

the SmartHandle to register your request. Feedback is 

provided by the color and pulse of the SmartHandle.

VIRTUAL WORLD
Supported in a virtual environment

inSPIRE configuration software allows for 

simulations and 3D configurations in a 

virtual laboratory.

FLEXIBLE &  
CONFIGURABLE
Superior instrument accessibility in

a compact vertical design

Configure your inSPIRE platform to

meet your needs through our large

catalog of components. The modular

design and light, flexible docking 

enables multiple systems to be joined to 

create expanded workflow solutions.

AT-A-GLANCE 
INFORMATION
Visual indicator of instrument 

and system health

SmartHandle color informs 

users of instrument status and 

overall system health. Instruments 

in warning or error states are 

identified by a SmartHandle 

color change, which is easily 

identifiable from across the room.

www.thermofisher.com/inSPIRE

SPINNAKER XT MICROPLATE ROBOT
Collaborative and safe by design

The inSPIRE platform uses the fully collaborative Thermo 

Scientific™ Spinnaker™ Microplate Robot, which has vision 

teaching, on-the-fly healing, built-in barcode reading for sample 

tracking, a full 360-degree workspace, an on-board container 

re-orientation station and mover-based container de/re lidding.
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If you are looking for a guide to success covering every 
contingency, put this article down and switch over to 
science fiction. But, if you want concrete suggestions 

based on critical success factors, keep reading.
Managers succeed through their people. The most 

critical area for success is people. You cannot do every-
thing alone—you cannot even track all of the work done 
by your direct reports. Then there 
are the collaborators, other teams, 
and stakeholders outside of your 
control. To get the results you 
need on time, you have to man-
age these tasks and relationships 
to achieve optimal outcomes. By 
now, you are shaking your head 
and saying, "How am I supposed 
to do that and keep everything 
else going?" The secret is that you 
cannot—by yourself. You have to 
depend on others doing their best 
to achieve organizational goals.

Find the right people for the job
When you are doing all of those "mundane, time-

wasting" tasks connected with human resource manage-
ment, that is how you go from being a fragmented group 
of individuals to having a cohesive team. When you fill 
a job, there are no unimportant jobs or unimportant 
people. When you go through job candidates' resumes, 
if they are not matching up with what you want and 
need in that position, reject them. Tell your HR person 
precisely what you need and want for the job, how the 

candidate resumes did not match up, and keep doing 
that. Ultimately, the HR person will get the message and 
get you on-target candidates.1

When you interview candidates, treat them like this 
is the most critical job in the organization. For you, it 
is because you depend on them to help you reach your 
goals. When onboarding employees, nothing is more 

important than training. You are 
training them how to do the work 
that makes or breaks you and the 
organization. By now, you should 
see a trend. It doesn't matter 
whether you are doing perfor-
mance management, compensa-
tion reviews, or deciding who to 
promote, retain, or discipline. All 
of these functions are critical to 
overall team cohesion and func-
tioning. You only achieve your 
goals through your team's efforts.

Developing a business plan
Failing to plan is unforgivable. People concerns take

care of the "who" part of the puzzle. Next is the "how" 
piece, which deals with planning. Your organization 
exists to satisfy a set of goals. People issues are a higher 
priority than planning for a straightforward reason. 
Good people can succeed with a terrible plan. Been 
there, done that, don't recommend it. You cannot execute 
the best plan in the world if the people are not "up to it." 
In that case, success is just a word in the dictionary. The 
best case scenario is good people and a good plan.

business management

How to Achieve Long-Term 
Business Success
TIPS TO ENSURE MORE “WINS” FOR LEADERS AND HELP TEAMS CONSISTENTLY
REACH THEIR GOALS  by Nicholas S. Miceli

“Your business plan is 
the ‘road map’ to how 
you will get everything 

done that you said  
you would do.”
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When you pull together your business plan, the ques-
tions that you should answer before any others are: (1) 
"What do I want to achieve in the short-run?", (2) "What 
is my long-term goal?", and, since this is about labora-
tory management, (3) "What research questions do I 
want to answer?" Everything else done in your operation 
should advance how you want to achieve those goals.

The primary decision related to this is your choice of 
business strategy. Are you going to focus on cost lead-
ership or differentiation? Cost leaders are so efficient 
and effective that competitors cannot replicate the cost 
advantage thus gained. Typically, the workforce is a 
significant part of achieving cost leadership. If you are 
differentiated, you do something significantly better 
than your competitors. You are so much better in that 
regard that clients pay a premium price for your goods 
or services. Once again, the workforce is a large part of 
achieving a differentiation-based advantage.2

Your business plan is the "road map" to how you will
get everything done that you said you would do. It would 
be more accurate to say that it is the "road map" of what 
you intend to do. Many people had plans for the year 
2020, but a few "unforeseen things" came up that changed 
the game plan in the third quarter. The COVID-19 
pandemic is an excellent example of the need for con-
stant "environmental scanning," or business intelligence 
gathering, so that you can get a "heads up" of the need for 
change sooner rather than later in the game.

Your plan and goals drive the estimates of your sales, 
costs, expenses, assets, and liabilities. You can analyze 
where actual events were above or below plan and their 
effects on your operating and financial results. This level 
of detail lets you "get down into the weeds" and look at 
the big picture. Without it, you cannot spot where the 
symptoms or problems are occurring. Detail can always 
be combined and aggregated into higher levels of analy-
sis. However, the reverse is not possible. You want to 
determine whether you are closer to your goals, or what 
blocked your progress. Once you have those answers, 
combined with business intelligence gathering, you are 
in a position to adapt and evolve as needed.

SWOT analysis
Adapt, evolve, and overcome. It would be easy to say, 

"See Darwin," but a little more elaboration is needed. 
Similar to biological systems, organizations have to deal 
with environmental changes. Some of these changes are 
inside the organization, and others are outside of the 

organization. Unlike biological systems, organizational 
decision makers choose whether to change the organiza-
tion and increase their survival chances. To make this 
happen, they have to be able and willing to perceive the 
environmental changes.

One way to do this is through analyzing the organiza-
tion's strengths, weaknesses, opportunities, and threats 
(SWOT analysis). Strengths and weaknesses are inside 
the organization and can be in any area. Opportuni-
ties and threats are outside of the organization and can 
come from any part of the environment.3 Managers
should perform SWOT analysis at least quarterly. It 
would be better to do it as part of the review of monthly 
results, and not just as part of the annual planning cycle. 
Strengths have a way of eroding over time and becoming 
weaknesses. The competition makes opportunities into 
threats when they exploit the ones that you pass up.

Organizations with leadership that ignore SWOT analy-
sis results can "become extinct" (e.g. fail in the market if the 
weaknesses or threats are severe enough). The organiza-
tion has to survive long enough to succeed at adaptating to 
conditions. Should it be necessary for the organization to 
transform itself so much that it is an evolutionary change, 
survival with sufficient resources is critical.

To conclude, to increase the odds of success, managers 
and leaders should prioritize: (1) Having the best people 
possible on staff and treating them accordingly. Noth-
ing happens without people. (2) Base your business plan 
on your goals. If you are unsure about how something 
fits into the business plan, ask yourself how it relates to 
short-term and long-term goals. (3) Have your short-term 
and long-term goals clearly articulated. Please share them 
with all employees as guidance for decision making. (4) 
Realize that you will have to change and adapt to survive. 
It is not a question of if, it is a question of when. Don't get 
caught by surprise. Surprises are only good for birthday 
parties, and then, only up to a certain age.

References:
1. Robert Townsend, Up the Organization: How to Stop the Corpora-

tion from Stifling People and Strangling Profits (San Francisco: 
Jossey-Bass, 2007).

2. Michael E. Porter, Competitive Advantage: Creating and Sustaining 
Superior Performance (New York: Free Press, 1998).

3. Porter, Competitive Advantage.

Nicholas S. Miceli is an associate professor of human resource
and health care management at Park University.

business management



GENERATED HYDROGEN MAKES 
ANALYTICAL METHODS MORE ACCESSIBLE

For gas chromatography-mass spectrometry (GC-
MS) applications, the selection of helium, nitro-
gen, or hydrogen as the carrier gas for the mobile 
phase affects the separation, run time, signal-to-

noise ratio, and cost per analysis. For many labs, maintain-
ing low cost per analysis without sacrifi cing data quality is a 
top priority. Here, we explore the development of a robust, 
repeatable GC-MS method using hydrogen carrier gas 
supplied by a gas generator for the analysis of polycyclic 
aromatic hydrocarbons (PAHs) in water samples. 

PAH MONITORING REQUIRES A 
SENSITIVE, COST-EFFECTIVE METHOD

PAHs are a class of structurally related hydrocar-
bons, naturally occurring in fossil fuels, bitumen, coal 
tar pitch, creosote, and raw materials for plastic and 
rubber manufacturing. PAHs are carcinogenic, and as 
they bioaccumulate, have adverse effects for aquatic life 
and humans. There is different legislation for maximal 
allowable PAH concentrations, and with mounting 
evidence, these limits are expected to decrease. PAH 
detection methods must be highly sensitive to detect 
low concentrations, and offer suffi cient speed and 
throughput to reduce the costs associated with moni-
toring. In the GC-MS method described here, gener-
ated hydrogen gas as the carrier gas offers the speed, 
separating capacity, and affordability required to make 
this analytical method more accessible.

THE RATIONALE FOR HYDROGEN 
Helium is one of the most common carrier gases used as 

the mobile phase in GC; however it is a limited resource 
subject to fl uctuating costs and reduced availability—
especially in developing countries. Hydrogen is becoming 
more widely used for GC methods. It has been shown to 
produce a better separation over a larger velocity range, 
and can result in faster analyses with better signal-to-
noise ratios. In general, hydrogen gas is safer than natural 
gas that is widely used in our homes. Hydrogen generators 
provide a safe alternative to compressed gas cylinders, as 
they store very little gas and are designed for automatic 
shutdown in the event of a leak or overpressure. 

A LLE-LVI-GC-MS METHOD FOR THE
DETECTION OF PAHs IN WATER

The most common methods for PAH detection com-
bine liquid-liquid extraction (LLE) and GC-MS. For 
LLE, a large volume injection (LVI) into the GC inlet is 
an alternative to manual concentration.

In this experiment, a PAH stock standard was 
prepared by diluting the calibration mix in acetone to 
create a 0.1 μg/ml solution. Internal standard stock was 
diluted in acetone to create a 0.2 μg/ml solution. Sam-
ples, calibration standards, and blanks were prepared 
with water and pentane, and PAH stock solution was 
added to create calibration standards at 10, 50, 100, 250, 
500, and 1,000 ng/l. Following sonication, a portion of 



concentrated extract was added to an autosampler with 
the internal standard stock and capped. 

A VICI DBS NM Plus hydrogen generator supplied the 
hydrogen carrier gas for the mobile phase. The GC oven was 
programmed from 50°C with a two-minute hold, to 340°C at 
25°C/minute and held for 0.5 minutes. The method was op-
timized with the lowest operating temperatures to minimize 
any reaction with hydrogen. Compounds eluted through a 
heated transfer line, held at 280°C into the MS, with the ion 
source set at 230°C and the quadrupole at 150°C. 

Based on the results, this method demonstrated very 
good potential in speed and separating capacity. The 
fi nal target compound eluted in less than 14 minutes, 
whereas conventional methods require 30-40 minutes. 
High-purity hydrogen gas supplied by the VICI DBS 
NM Plus generator produced excellent peak shape and 
separation, and there were no adverse effects observed 
concerning the possible reaction of hydrogen carrier gas 
with analytes or the stationary phase of the GC column. 
The retention times, curve fi t, correlation coeffi cients, 
limits of detection, repeatability, and accuracy deter-
mined for the PAHs are shown in Table 1. 

The method is also amenable to modifi cation for greater 
speed with a higher performance MS vacuum pump, a small-
er internal diameter column, and an autosampler for LLE. 

VICI LABORATORY GAS GENERATORS 
Hydrogen gas generators provide safe, reliable, high-pu-

rity gas to support GC-MS. VICI DBS has been special-
izing in the design, development, and manufacturing of 
products and accessories for analytical instruments for 
more than three decades. The innovative generator tech-
nology is designed to offer unique performance benefi ts, 
including guaranteed ultra-high purity gas, silent opera-
tion, minimal moving parts, and requires minimal opera-
tor attention. Generators are manufactured in an ISO 
9001:2015 accredited facility, and meet or exceed require-
ments for CE, FCC, and MET (CSA and UL compliant). 
With 12,000 systems installed worldwide, VICI DBS 
provides reliable hydrogen, nitrogen, and zero air genera-
tors for a wide range of GC-MS and LC-MS applications. 

To learn more, visit: www.vicidbs.com

in focus | VICI

COMPOUND 
Retention 
time (min)

Curve fi t* R2 LOD (ng/l)**
Repeatability 
(%RSD)***

Accuracy 
(%)****

Naphthalene 5.649 Linear 0.999703 3.13 16.70 86.3-101.1

Acenaphthylene 7.193 Linear 0.999310 2.19 9.65 91.9-108.5

Acenaphthene 7.366 Linear 0.999131 2.20 10.64 84.9-102.9

Fluorene 7.873 Linear 0.999140 2.10 9.70 84.6-101.9

Phenanthrene 8.810 Linear 0.999389 1.98 9.70 79.0-96.7

Anthracene 8.860 Linear 0.999886 1.22 8.99 100.8-118.8

Fluoranthene 9.976 Linear 0.999907 1.73 9.70 93.4-115.6

Pyrene 10.195 Linear 0.999337 3.31 9.48 90.0-111.1

Benzo[a]anthracene 11.378 Linear 0.999881 1.05 9.50 96.7-118.8

Chrysene 11.413 Linear 0.999517 1.97 10.05 83.5-104.1

Benzo[b]fl uoranthene 12.367 Linear 0.999144 1.03 11.64 86.5-111.3

Benzo[k]fl uoranthene 12.390 Linear 0.999711 1.53 10.47 84.7-111.6

Benzo[a]pyrene 12.639 Linear 0.999667 0.73 8.64 88.0-107.8

Indeno[1,2,3-cd]pyrene 13.496 Linear 0.999083 2.20 12.64 86.2-113.1

Dibenzo[a,h]anthracene 13.518 Quadratic 0.999332 2.05 14.71 80.4-102.1

Table 1. The retention times, curve fit, correlation coefficients, LODs (limits of detection), repeatability, and accuracy determined for the 
PAHs. *6 point calibration, linear or quadratic regression, not forced through 0,0; **Extracted Calibration Standard Level 1, n=6, concentration STDEV x 3.365; *** 
Extracted Calibration Standard Level 3, n=6, ((STDEV x Mean) x 100) of peak areas; ****Calibration Standard Level 3, n=6, % recovery = (conc/known conc) x 100%. 
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P urchasing laboratory equipment, whether new or 
used, is a big investment. After carefully considering 
multiple factors to ensure the best solution for the lab, 

taking time to evaluate warranty options prior to purchase 
is an important next step to protect your investment. 

Equipment can account for a large portion of the 
laboratory budget, and malfunction or failure creates 
additional costs for repair, as well as lost productivity. 
Equipment warranties can protect laboratories from such 
additional costs, as they serve as a written guarantee for 
a product that holds the manufacturer or seller respon-
sible for repair or replacement if the item is defective. 
However, not all warranties are the same, and it is im-
portant to ask a few questions prior to purchase. 

According to Barbara Pearlman, president of Cam-
bridge Scientifi c Products, most lab equipment comes 
with a warranty, but this may range between a seven-day 
right of return, to six months of parts and labor coverage, 
and numerous other options. The questions she feels are 
most important to ask pertain to “the warranty period, 
service contract terms and conditions, and the return or 
cancellation policy.” 

Questions about the warranty period are fairly straight-
forward, but important. When does the warranty begin and 
expire? Does it begin at the time of purchase, receipt, or 
must the equipment be registered to obtain the warranty? 

“Service contract terms and conditions would include
what the seller covers when the equipment needs to be re-
paired,” explains Pearlman. This may include repair and/
or replacement of defective parts, or the equipment itself, 
but not damages caused by mishandling. It is also impor-
tant to ask whether the warranty period restarts when 

the repair is completed, or if the original warranty period 
continues. According to Pearlman, “common mistakes 
buyers make can be prevented by carefully examining the 
service contract terms within the warranty period.”

Pearlman also recommends determining what will 
void the warranty. In general, warranties only apply if the 
equipment is used as intended for certain applications. If 
the equipment is used for other applications, or exposed 
to certain chemicals, voltages, or conditions, there is a risk 
that the manufacturer will deny the warranty claim. 

Understanding the warranty claim process before pur-
chasing is also valuable as it can save time and additional 
costs. Ask whether the seller or the original equipment 
manufacturer is the point of contact to initiate a warran-
ty claim. If equipment needs to be sent back for repair 
or replacement, ask who is responsible for the shipping 
costs and whether there are any other costs associated 
with a claim.

Lastly, consider the initial cost of the equipment and 
determine whether an extended warranty is worthwhile. 
For larger investments, an extended warranty can provide 
assurance that the lab will not be faced with high replace-
ment or repair costs in the event of malfunction. Keep in 
mind that extended warranties may differ from standard 
warranties and should also be reviewed prior to purchase. 

When purchasing lab equipment, warranty options 
should be part of the conversation. Asking a few key 
questions and making an informed purchasing decision 
will prevent costly surprises. 

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

asset management

Lab Equipment Warranties
A FEW SIMPLE QUESTIONS WILL HELP YOU UNDERSTAND EQUIPMENT WARRANTIES 
AND BETTER PROTECT YOUR INVESTMENTS  by Michelle Dotzert, PhD



Grow Cells Stress-Free Every Time
Improve Reproducibility in Clinical and Research Applications

PHC Corporation of North America
1300 Michael Drive, Suite A, Wood Dale, IL 60191
Toll Free USA (800) 858-8442, Fax (630) 238-0074
www.phchd.com/us/biomedical

PHC Corporation of North America is a subsidiary of PHC Holdings Corporation, Tokyo, Japan, a 
global leader in development, design and manufacturing of laboratory equipment for biopharma-
ceutical, life sciences, academic, healthcare and government markets. 

Successful cell cultures require precise CO2, O2, temperature, humidity and real-
time contamination protection maintained in PHCbi MCO-50 Series laboratory 
incubators. These compact incubators prevent contamination before it starts 
with standard inCu-saFe® copper-enriched germicidal surfaces, easy clean 
integrated shelf channels and condensation control. H2O2 vapor and SafeCell™ 
UV scrubbing combine to increase in vitro cell safety.

Learn more at www.phchd.com/us/biomedical/cellculture-incubators 

1)  Baker, Monya. “1,500 scientists lift the lid on reproducibility.” 
     Nature, no. 533 (May 26, 2016): 452-54. doi:10.1038/533452a.

MCO-50M-PA

MCO-50AICL-PA

Compact 1.8 cu.ft., stackable three high, 
with or without O2 control.

70% of surveyed scientists admitted 

that they could not replicate 

someone else’s research.1

50% admitted that they couldn’t

replicate their own research.1

NEW
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M any young employees looking to grow into 
leadership and management positions seek 
out formal training opportunities to build key 

skills. There are many excellent sources for this type of 
skill building—both internal at many corporations and by 
external training companies. However, the lessons learned 
“in the classroom” are only part of the skill set needed to 
be most effective as a manager and a leader. This article 
shares some of those “lessons beyond the classroom.”  

Leadership vs management
One of the first lessons taught in most courses looking 

to build leadership and management skills includes Peter 
Drucker’s quote on the differentiation between those two 
terms: “Management is doing things right; leadership is do-
ing the right things.” The corollary to this maxim, learned 
outside of the classroom, is that there is no single “right” way. 
There are only decisions, followed by actions taken once the 
decision is made. It is natural to believe that there is only 
one “correct” decision, or at least one pathway that should 
be preferred over all others. Because of this default thinking, 
many leaders spend much more time deciding which is the 
“right” pathway than they spend on determining what are 
the actions that should then be taken to ensure success. In 
reality, there is no single pathway to a successful outcome. In 
fact, there are many possible successful outcomes. True suc-
cess is determined more by the steps that are taken to ensure 
a desired outcome once a given decision has been made.

That’s not to say that the actual decision is not impor-
tant. In training environments, it is emphasized that you 
must use a clear decision-making process that details 
what information is used and how a decision is made. 

This is indeed critically important. The corollary, how-
ever, is that there is rarely enough information to allow a 
leader to make a decision with 100 percent confidence. 

Scientists like data. Scientists will generally strive for 
enough data to have statistical confidence in a conclu-
sion. In managing and leading a scientific business or or-
ganization, though, there are simply too many unknowns 
and factors that are not under the leader’s control. While 
a well thought-out and transparent decision-making pro-
cess is absolutely a requirement, the leader must strive 
for a “good enough” decision and then, as noted above, 
focus more on the actions that need to be taken to ensure 
a successful outcome. The work of a good manager and 
leader begins with the decision—it does not end with it.

Speaking multiple “languages”
Once a decision is made on a business or technical path-

way, the work begins on the details of the strategy and 
its implementation. Many leadership training courses 

leadership & staffing

Lessons Learned: Developing Leadership Skills
IMPORTANT LEADERSHIP PRINCIPLES THAT CAN ONLY BE TAUGHT FROM EXPERIENCE  
by Sherri L. Bassner, PhD

“Effective influence skills are
needed within the organization you  
lead, with your immediate superiors, 
and with peers and superiors  
outside of your chain of command.”



UNIQUE DESIGN FOR LAB LIFE
LABOPORT ® VACUUM PUMPS
Next-generation oil-free diaphragm pumps
improve everyday lab practices

  Exceptionally small footprint

  Integrated speed control

  Chemically resistant flowpath

  3-color status display

  Expandable for a 

  custom-fit system

New LABOPORT vacuum pumps offer versatility for a variety 

of laboratory applications, including: rotary evaporation, degassing, 

filtration, SPE, fluid aspiration, gel drying, centrifugal concentration, 

and more.

Learn more at knf.com/en/us/laboport

emphasize that most strategies fail in imple-
mentation. This truism is often discussed in 
the context of the importance of taking enough 
time to develop a strategy with sufficient infor-
mation to make the right decision. 

The lesson beyond the classroom, however, 
is that most strategies fail in implementation 
because of untested and unarticulated assump-
tions. There are numerous assumptions that in-
dividuals make every day—assumptions around 
the meaning of a word or phrase (or acronym); 
assumptions around the definition of “technical 
success” or “market success”; and assumptions 
around the difficulty of solving certain types of 
problems. Those developing a strategy and those 
responsible for implementing it often make very 
different assumptions, even based on the same 
data. Those assumptions need to be surfaced and 
then rigorously tested before a strategy can be ef-
fectively implemented. This is part of the reason 
that cross-functional experience is so important. 
Someone who has spent time in manufacturing as 
well as R&D or marketing can speak the “lan-
guage”—and understand the assumptions—of 
multiple functions. This translation ability is key 
to surfacing those unspoken assumptions.

“Influencers” in the lab
Many leadership training courses spend a fair 

amount of time discussing techniques to build 
influence skills. Effective influence skills are 
needed within the organization you lead, with 
your immediate superiors, and with peers and 
superiors outside of your chain of command. 
Influence skills begin with the ability to clearly 
communicate your goals and priorities, and the 
rationale behind them. But to truly motivate 
others to align with your priorities, you must 
be able to convince others that supporting your 
goals will help them achieve their own.

This maxim is easiest to understand when 
looking at how to motivate your own organiza-
tion. The difference between a good organiza-
tion and a great organization is the discretionary 
effort employees choose to expend. A good 
leader will connect the goals of the organization 
with the goals of the employees within it. Their 
goals might be compensation or reward related; 

their motivation could be driven by opportunity for skill enhance-
ment or advancement in the organization; or the goals could be 
connected to a sense of pride and meaning in their work. The job 
of the leader is to understand what motivates each individual and 
tie the attainment of the leader’s goals to the attainment of the 
employee’s goals. While this may sound like manipulation, the 
difference is follow-through. If the leader’s goals are met, then the 
employees’ goals must be met as well. Managing expectations and 
promising only what can be delivered is critically important.

leadership & staffing



leadership & staffi ng

Similarly, to sell an idea to someone who can provide critical sup-
port or resources, you must describe your goals in a way that aligns 
with what that other person is trying to achieve. Again, authenticity 
is key. If you can’t fi nd an authentic alignment of goals, then this is 
not the person you should be seeking support from—or perhaps your 
goals are not aligned with the organization. Having a shared sense of 
purpose is critical, regardless of additional personal agendas. 

Flipping this lesson around, never forget that your fi rst goal should 
always be to make your boss look good. Again, while this sounds cyni-
cal, it is in reality pragmatic—your goals should align with your boss’ 
goals. If they don’t, then why are they your goals to begin with? Always 
make sure you and your superiors have that alignment, and remember 
the importance of your role in helping them achieve their goals.

Honesty is the best policy
The fi nal lesson for this discussion centers around communication. 

This article has already touched on the importance of communica-
tion in effectively surfacing unarticulated assumptions, in infl uenc-
ing the behaviors of those around you, and in alignment of objectives. 

The “lesson beyond the classroom” is that 
while transparency is important, a leader has 
to know what can be shared, as well as when 
and with whom. This sort of editing, particu-
larly from a leader to the broader organiza-
tion, is often what sows cynicism at best and 
distrust at worse. You may be trying to keep 

your organization or a colleague focused on 
the issue at hand or on what they control. 
They, however, know you are not telling them 
everything. Authenticity is the key to main-
taining your credibility and trust. Be honest 
when there are things you simply cannot share 
due to confi dentiality concerns or context. Be 
willing to take the time to explain the restric-
tions you are under. Promise—and deliver—
full answers to questions when you have done 
your research or are allowed to share. Above 
all, do not lie. Honesty is a sign of respect.

There are many “lessons beyond the 
classroom” that leaders and managers learn 
throughout their careers, often by trial and 
error or through a trusted mentor. Continue 
to learn through experience and look for the 
opportunity to pass those lessons on to the 
next generation. Your experience is your 
most important classroom.

For additional leadership tips from Sherri L. 
Bassner, view her Lab Manager Leadership Digi-
tal Summit presentation, “10 Leadership Tips They 
Don’t Teach in Management Class” at: summit.
labmanager.com/leadership-digital.

Sherri L. Bassner, PhD, is a retired chemist and 
manager who spent 30 years developing new prod-
ucts and services, and then leading others in those 
same efforts. She is a part-time leadership coach 
and blogs on personal and professional development 
(among other topics) at www.sherribassner.com.

“Authenticity is the key to
maintaining your credibility 
and trust.”

  Quiet            Versatile      Precise

ThermoElectric
Cooling America
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Streamline your thermal management needs; visit: 
www.thermoelectric.com
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                                  teca@thermoelectric.com
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gain outcomes that can be replicated. Contact TECA today!

See Possibility Everywhere
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product in action

In-Vitrocell ES NU-8600 Water Jacket CO2 Incubator
MAINTAIN A CONSISTENT TEMPERATURE AND CO2 LEVELS FOR OPTIMAL GROWTH

• 5.65 ft3 (160 L) capacity

• O2 control options

• Closed loop HEPA fi ltration

• Covered interior corners for easy cleaning

• NuTouch™ touchscreen control center

• Internal temperature uniformity of ±0.1°C

• Up to 95% humidity control

• USB data port

To learn more, visit: www.nuaire.com/co2

The In-Vitrocell NU-8600 from NuAire is a CO2 incubator featuring oxygen monitoring and control options 
by injecting nitrogen. Temperature is monitored using dual sensor probes and controlled by heating the water 
surrounding the growth chamber for a more stable environment.
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Remote monitoring systems are used in laboratories 
to safeguard equipment, maintain the quality of 
inventory, and ensure the security of sensitive data. 

These systems provide environmental monitoring to 
confirm that standards and regulations are being met, 
and product is not compromised by factors like improper 
temperature levels, unsealed doors, or a sudden power 
outage. Remote monitoring systems can also track the 
people who come in and out of a laboratory, and the data 
collected by these systems can be analyzed to improve 
workflow and create a healthier, safer work environment. 

The level of remote monitoring needed in a laboratory 
depends on the kind of research being done, says Dan 
Castner, AIA, LEED AP, principal with BAM Creative 
of New York and Los Angeles. “Some laboratories are 
heavily regulated. If it's a pharmaceutical company, 
they may have regulations; they may report to the FDA. 
Ultimately, a controlled environment is critical for any 
kind of research. You really want to keep the variables 
to a minimum,” he says. Individual pieces of equipment, 

methods of storage, and the environment all play a role 
in how heavily a lab may be regulated, especially with 
facilities such as animal research labs and others where 
in vivo research is being performed. Air quality must also 
be monitored, he says, not only to protect the outcome of 
the experimentation, but also for the health and safety of 
the occupants. 

Remote monitoring in labs must be a “given” in the 
year 2021, says Stephen Tierney, president of XiltriX 
North America. “From anywhere on this planet, you 
should be able to have access to all the paramount in-
formation and reports you need.” He continues, “A key 
part is that the technology nowadays has the ability to 
integrate—and ‘integrate’ means not just looking at, for 
example, ‘What's my temperature? What's my humidity? 
Is the door open and closed in my lab? Is the differential 
pressure OK?’ So, I think the key point here is that good 
systems have the ability to integrate all of the above, 
plus also integrating with your equipment within the 
lab. Adding the metadata to integrate from an equipment 
level all the way up to the ambient parameters gives you 
a much more insightful process of your overall quality of 
your facility.”

Communication is key
When designing or renovating a research facility, lab 

managers and design/build teams need to collaborate 
with each other on how a remote monitoring system will 
be implemented into the design. Castner says that the 
initial things he talks to lab managers about are security, 
electrical requirements, and low voltage requirements. 
“As an architect, I care a lot about the environment from 

lab design

Integrated Data Collection Helps  
Optimize Labs 
REMOTE MONITORING SYSTEMS PROVIDE VALUABLE INFORMATION TO KEEP
LABS RUNNING  by MaryBeth DiDonna

“Ultimately, a controlled  
environment is critical for any kind 
of research. You really want to keep 
the variables to a minimum.”
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how it works

Stability Matters for Certified Reference Materials
ALPHA RESOURCES USES A MULTI-CITATION METHOD FOR EXPANDED UNCERTAINTY 

Sometimes, it seems like the range of my certified reference  
materials shifts depending on my source and that impacts our 
results. Should I be concerned? 

Standardized expanded confidence limits improve range  
stability, allowing for repeatable results.

Certified reference materials are characterized by a metrologically valid procedure for speci-
fied properties, and are used to validate analytical methods and assess the accuracy of results 
among laboratories. Reference material certificates state the property values and uncertainties, 
and confirm the necessary procedures have been performed to ensure validity and traceability. 
However, our lab has noticed the concentration value offered by certified reference materials 
vary based on where we source the materials. There is some concern in the lab that this differ-
ence will negatively impact the repeatability of our results. Is there an accurate way to increase 
the confidence limit of certified reference materials? 

Alpha Resources is committed to providing industry leading reference materials with fit-for-
purpose results. In addition to a standardized certification process, accredited to ISO 17025 
and 17034, with a strong record of precision and accuracy, Alpha Resources takes additional 
measures to provide certified values with minimal bias, and expanded confidence limits.

Rather than relying on a single analyzer or analyzer brand, Alpha utilizes multiple analyzers 
from various OEMs (original equipment manufacturers), to eliminate any potential manufac-
turer bias. Further, after identifying subtle nuance differences between certified reference ma-
terials provided by Metrology Institutes such as NIST (USA), BAM (Germany), JSS ( Japan), 
and others, Alpha Resources’ technical team developed a multinational reference approach 
to traceability to provide customers a more robust certified reference material applicable for 
international comparisons. In using reference materials from various National Metrology Insti-
tutes, Alpha offers validation that better serves labs with international needs and can offer not 
just a standard deviation or one sigma deviation (68% level of confidence), but the expanded or 
two sigma deviation (95% level of confidence) for uncertainty. Today, Alpha Resources tries to 
use as many reference materials as possible that have been benchmarked around the world in 
providing traceability for the certified reference materials they produce.

To learn more, visit:
alpharesources.com

A

Q

About Alpha Resources, LLC
Founded in 1978, Alpha Resources, LLC is a global leader 

in the creation of certified reference materials and the manu-

facture and distribution of consumables for use in atomic 

spectroscopy analysis, and is ISO17034, ISO17025, 

ISO9001:2015 certified.  Alpha Resources has a long 

history of servicing critical industries both domestically and 

internationally. While Alpha Resources offers both organic 

and inorganic standards, our inorganic standards provide 

one of the broadest ranges available in the marketplace.
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lab design

the quality of the air. And then I'll be with my mechani-
cal engineer, who will also be asking about pressur-
ization and the importance of isolation or negative or 
positive pressure that also will dictate some of the space 
planning components of a space,” he says. Remote moni-
toring systems can analyze that data to make sure that 
those spaces are being used optimally, and can impact 
everything from security camera placement to the selec-
tion of door hardware. 

The building owner or landlord needs to be brought 
into the initial discussions as well, says Castner. He adds 
that architects often step in as a go-between for scientists 

who need to concentrate on their research, and build-
ing owners who are concerned with the cost of a project. 
“We kind of work between the two to make sure that 
everyone's speaking the same language, if you will—
translating it back and forth.”

Tierney also agrees that having a monitoring systems 
expert on the team is a good way for lab managers and 
staff to select the best kind of system for their facility. 
“It’s not a fi nite list of questions they can ask [about] 
what they really need—it’s somebody with a lot of 
experience, a consultant to help bring those two parties 
together.” Most labs don’t have an unlimited budget, 
and therefore it’s crucial for lab managers and building 
owners to be very clear about what they want so that 
professionals can help them select the best monitoring 
system for the job. “If you don't do the right things up 
front, and you do not ask the right questions, you will 
end up with a situation … where [you are] at the end of 
it and you go live, you are not quite satisfi ed,” he says. 

Selecting the right remote monitoring system
While lab managers and building owners don’t neces-

sarily need to have the exact remote monitoring system 
picked out when they bring on an architect or another 
design/build representative, they should at least have a 
basic idea of what capacities they will need in their system. 
“For example, security control, understanding how you're 
going to secure the space, is going to not only identify or 
help inform how that monitoring system is going to oper-
ate, but it's going to help inform how the entire lab is going 
to operate in general. So, we need to know that as soon as 
possible,” says Castner. “Identifying which systems we're 
going to need without having a specifi c product in mind 
is something that we would want to identify early on. But 
then choosing one specifi c vendor or brand wouldn't need 
to happen until later on in the process of design.”

Depending on the ISO classification, different cleanrooms need 
to monitor different parameters. From particle counting, relative 
humidity, ambient temperature, differential pressure, and much 
more, it is important that monitoring systems are installed profes-
sionally and hardware can’t be damaged by cleaning supplies.
Credit: XiltriX

“From anywhere on this planet,
you should be able to have access 
to all the paramount information 
and reports you need.”



Remote monitoring systems are just one of the fac-
tors that need to be considered when the design plan 
for a new or renovated lab is being developed. The size 
and placement of equipment within the lab is the fi rst 
thing that design/build teams will likely ask for when 
they meet with a lab management team. Remote moni-
toring systems are included in that list of equipment. 
The requirements for all of these different pieces of 
equipment and monitoring systems will help determine 
the number of outlets or receptacles in the space, and 
the overall fl exibility of the design. “We're typically 
putting electric raceways everywhere because there's 
such a higher demand for power in a laboratory versus 
any other type of space, and the raceway really allows 
for that fl exibility,” says Castner, adding that the cost of 
installing an outlet later on for a major piece of equip-
ment such as a minus 80 freezer may be very diffi cult 
and costly. “You have a monitoring system that's detect-
ing the temperature inside the unit. But not only that, 

the unit itself that's sitting in the space is generating a 
whole bunch of heat for the room. So that informs how 
warm that room is going to get, which will ultimately 
affect the controls for the room itself, which are up in 
the ceiling. So, all of those conversations have to be had 
very early on in the process.”

Tierney also says that fl exibility is of major impor-
tance when designing a lab that will accommodate a re-
mote monitoring system. “If you can leave a proper foun-
dation of a system as early as possible, just fi nd a system 
that's fl exible enough to go with you,” he says. “Lab space 
is the most expensive per square footage of anything. It's 
not the people, it's not the equipment, it's the actual lab 
space itself. So, if you have a room and you have space, 
then you can even afterwards retrofi t anything you want 
to it, but it could be a little bit more expensive.”

MaryBeth DiDonna is lab design editor for Lab Manager. 
She can be reached at mdidonna@labmanager.com.

lab design
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Following the success of its inaugural competition in 
2020, Lab Manager will once again be recognizing the 
best new labs in the industry as part of its Lab Design 

Excellence Awards. This program has been established 
by Lab Manager to honor excellence in research laboratory 
design, planning, and construction, and to celebrate the best 
new projects within the lab design community. Everyone 
involved in the lab design process, from architects and lab 
planners, to engineers, to equipment and furniture manu-
facturers, plays an important role in the development of 
these groundbreaking facilities, and they have been invited 
to demonstrate to the Lab Manager community what makes 
their labs the “best of the best.”

Labs entered into the Lab Design Excellence Awards will 
compete for top prizes in Excellence in Innovation, Excel-
lence in Sustainability, and Excellence in Safety. Entrants in 
this competition will explain the strategies and features they 
included in their facility designs to develop the optimized lab 
in new, exciting ways that enable them to serve as role models 
to others looking to achieve similar success. The competition 
has asked lab design/build professionals to demonstrate what 
makes their facilities unique and cutting-edge, and how this 
will impact the design of labs of the future. Projects entered 
in the Lab Design Excellence Awards represent a wide range 
of laboratory types, such as research labs, academic facilities, 
forensic and crime labs, health care buildings, government 
facilities, industry labs, and more.

The winners in these three categories will appear in 
feature articles in Lab Manager and on labmanager.com. 
Last year, Lab Manager spoke to the teams behind the 
Lilly Innovation Development Center, winner of Excel-
lence in Innovation; Arizona State University, Biodesign 

Institute C, winner for Excellence in Sustainability; 
and Butte College Welding & Manufacturing Building, 
winner for Excellence in Safety. Honorable Mention was 
awarded to the Engineering Research Center, Brown 
University in the Innovation category, and the Aerospace 
& Engineering Sciences Building, Metropolitan State 
University of Denver, for the Sustainability category. 

The project teams behind the Excellence in Innovation, 
Excellence in Sustainability, and Excellence in Safety 
award winners will be honored during the Design Digital 
Summit on May 11-13, 2021. The three winning teams 
will accept their awards and offer in-depth presentations 
about their groundbreaking projects, which will be broad-
cast via live webinars to the Lab Manager audience. 

The Design Digital Summit will also feature presenta-
tions from lab design/build industry leaders who will offer 
professional insight and helpful advice on the latest innova-
tions in lab design, sustainable design strategies, and safety 
in lab design. Architects, engineers, lab planners, designers, 
equipment vendors, laboratory management professionals, 
and all others who are involved with the design, construc-
tion, and renovation of lab facilities are invited to attend. 
The educational sessions will focus on a variety of topics 
including building successful collaborations between de-
sign/build teams and lab management, developing a fl exible 
lab, and optimizing the lab for the twenty-fi rst century. 

Attendees of this free virtual conference will be in-
vited to participate in a Q&A session with each speaker 
after their presentation. These sessions will be available 
for free, on-demand download shortly after the conclu-
sion of the Digital Design Summit. Learn more about 
this event: summit.labmanager.com/design.

lab design

The Second Annual Lab Design 
Excellence Awards
LAB MANAGER WILL HONOR TOP LABS FOR EXCELLENCE IN INNOVATION,
SUSTAINABILITY, AND SAFETY  by MaryBeth DiDonna



LEARN MORE

MAY 11-13, 2021

SUMMIT.LABMANAGER.COM/DESIGN

TOP 5 REASONS TO ATTEND

THE 2021 LAB DESIGN SUMMIT

Attend FREE educational sessions delivered by leading industry 
experts, focused on innovation, sustainability, and safety 
in lab design. 

1

Discover effective new communication skills between lab managers 
and design/build teams to construct or renovate the optimized lab. 2

Hear about the latest technologies and strategies for developing 
a cost-effi cient facility, and how these strategies can achieve long-
term savings. 

3

Have your questions addressed by design/build experts during the 
audience Q&A that will follow each session. 4

Be among the fi rst to learn the winners of Lab Manager’s annual 
Lab Design Excellence Awards, celebrating the best new and 
renovated labs across the globe. 

5
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health & safety

O ne year has come and gone since the start of the 
COVID-19 pandemic in the United States, and 
globally. Many people just want to forget about 

2020 entirely. From panic over toilet paper supplies to 
restrictions on socializing, and even job loss, it seems 
like there is very little about the past 12 months that we 
would like to remember. While much has changed in 
our world, there are some 
positive things that have 
developed, and there are 
plenty of lessons learned 
that will help us as we 
move toward the future.

Certainly, lessons were 
learned in the world of 
laboratory safety. Many 
organizations began 
work with reprocess-
ing personal protective 
equipment (PPE) so that 
it could be safely reused. 
Shortages of supplies 
helped us to realize 
things we never before considered. For example, some 
disposable lab coats can be washed up to fi ve times. 
N95 respirators function safely well after their manu-
facturer expiration date. 

Workplace health and safety
One important lesson learned in the past year was how

crucial it is to educate laboratory workers and the public 

about safety and standard precautions. The public has 
become aware of how much their safety is affected by 
the unsafe behaviors of those around them. People who 
refuse to wear masks or who are sick and do not isolate 
themselves may create situations where the virus is 
spread to others. In the past year, many people have real-
ized this and have felt empowered to say something to 

those who are not exhib-
iting safe behaviors. The 
realization that they may 
be in danger has made 
people feel comfortable 
speaking up for their 
safety and that of others 
around them. Perhaps 
that is what is needed in 
the laboratory workplace 
setting as well.

One of the earliest 
challenges many labora-
tory leaders faced in the 
past year was dealing 
with the fears of staff 

who would have to work with COVID-19 patients or 
specimens. With the news reporting daily death tolls 
and unscientifi c data (like mortality rates when the 
total number of cases could not be determined), the 
amount of fear that was generated for some people 
became obvious at work. Staff members became afraid 
of collecting or handling any specimens, and people 
began unnecessary practices like double-bagging swab 

health & safety

THE EFFECTS OF THE COVID-19 PANDEMIC WILL HAVE A LASTING IMPACT ON 
WORKPLACES AND DAILY HABITS  by Dan Scungio, MT (ASCP), SLS, CQA (ASQ)

“It was a good lesson to learn—
employees always need regular 

information about the proper 
handling of the hazards they 

work with and knowledge about 
how to remain safe on the job.”
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ability to wash over 5,000 different labware 

configurations. New software lets you store, 

customize, and protect programs and data. 

Labconco. Let us clean, so you don’t have to. 

labconco.com/washer

health & safety

specimens, or wearing gloves when transporting 
samples. Some lab employees refused to perform 
COVID-19 testing, and others with direct patient 
contact would not work with patients. 

Teaching employees to deal with those fears and 
to continue to do their work became a priority for 
many very quickly. Many leaders conducted meet-
ings and educational sessions. It was important to 
remind staff that they usually dealt with specimens 
every day that contain bacteria and other viruses 
that could be as harmful (if not more) to them. 
They had to remember that if they continued to 
utilize standard precautions, they could remain safe 
in the workplace. In some locations, COVID-19 
FAQ newsletters were used to address hot-button 
issues and answer common questions about PPE, 
high-touch surfaces, and aerosol generating pro-
cedures. It was a good lesson to learn—employees 
always need regular information about the proper 
handling of the hazards they work with and knowl-
edge about how to remain safe on the job.

One year later, fear among lab workers appears 
to be diminished. Proper procedures are in place, 
and adequate protection measures have been 
implemented. PPE supply shortages haven’t helped 
progress, but there have even been lessons learned 
in that arena. Because of international shortages 
of supplies, the United States Centers for Disease 
Control and Prevention provided information 
about extended use and re-use of PPE equipment. 
Organizations moved from using disposable lab 
coats and gowns to reusable ones. Hospitals had 
to set up methods for reprocessing and disinfect-
ing gowns and N95 respirators for reuse using 
ultraviolet lighting or a hydrogen peroxide vapor 
treatment. While PPE supply issues seem to have 
calmed down, labs learned many lessons about how 
to handle such shortages in the future.  

There were other lessons learned regarding 
laboratory testing as well. As the pandemic pro-
gressed, many health care organizations and labs 
were asked to bring on board new COVID-19 test-
ing rapidly. In some cases, new laboratory space 
had to be found for analyzers and supply storage. 
Many considerations had to be discussed such as 
room ventilation, safety equipment (biological 
safety cabinets, eyewash stations, spill kits, etc.), 
and proper specimen transport. 
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A year ago, professionals were aware of teachings 
about the use of risk assessments, but the many changes 
to the workplace brought about by the pandemic really 
emphasized the need for such assessments. The process 
of identifying the risks associated with new testing, rat-
ing the likelihood and consequences of potential hazards 
in the process, and then implementing steps to mitigate 
those hazards is far more common today than a year ago. 
Performing these assessments routinely and reviewing 
them will help to keep staff safe as work continues in the 
testing departments.

Public health and safety
The pandemic has also taught lessons to the public 

about their perception of safety. One year ago, if you 
looked around, how many hand sanitizing stations were 
available at gas pumps? Now they are commonplace. 
Certainly, hand washing frequency has increased, and 
masking along with social distancing have made some 
differences. The number of influenza cases has not war-
ranted much mention during a season where many are 
sick or hospitalized with that illness every year. The 
people who have been following guidelines to protect 
themselves from COVID-19 have also helped to limit 
the spread of the flu and other infectious diseases. It will 
be fascinating to see what other lessons will be taken for-
ward. Haven’t high-touch surfaces like gas pumps, vend-
ing machines, doorknobs, and elevator buttons always 
been dangerous with regard to the spread of pathogens? 
Will we continue to use safer practices even after the 
COVID-19 pandemic has passed? Will salad bars (which 
always had been known to be communicable pathogen 
hotspots) even make a comeback? Will people gather in 
movie theaters and concert halls again—without masks? 
It will be interesting to see where mankind’s behaviors 
land at the end of this pandemic.

COVID-19 vaccine development
Many COVID-19 vaccines are becoming available 

to the public, and while the rollout may seem slow to 
some, the reality is that these are being released at a 
very rapid pace. The utilization of FDA Emergency 
Use Authorizations (EUA) has made possible the 
release of several COVID-19 detection tests and vac-
cinations. There have been some lessons learned in the 
past year about using a rapid implementation process as 
well. Some lab tests came with low sensitivity rates and 
potential false negative results. Vaccines were released 

before their full efficacy could be determined. How-
ever, without the use of EUAs, the standard timeframes 
to release new testing or drugs is painfully slow. In the 
past year, we were able to do much to detect and pre-
vent the spread of COVID-19 when speed was vital.

It is unknown at this point (as of the writing of this 
article) whether or not the COVID-19 vaccine will fully 
keep people from spreading the disease. It is known, 
however, that the vaccines are very effective at keeping 
recipients from getting very sick or needing to be hospi-
talized. Medical experts believe that is enough knowledge 
to move forward. It is unknown if the use of vaccines 
will help us to open theaters or remove our masks. That 
may be disappointing to some, but because of the rapid 
implementation, more time is needed to make these deter-
minations. We may very well learn, as with many other 
inoculations, that these vaccines fully prevent the spread 
of the disease. They may provide full and lasting immu-
nity, but only time will tell. The COVID-19 pandemic has 
changed our perceptions about that as well, and perhaps 
we have become more patient because of it.

2020 is behind us, and we have many reasons to wish 
it so. However, while we want to rid ourselves of the bad 
times we encountered because of the COVID-19 pan-
demic, we need to remember to hold on to those positive 
lessons we discovered. Remember the good safety prac-
tices, the strategic supplies acquisition and reuse tricks, 
and the importance of using risk assessments to mitigate 
hazards. Taking these concepts forward will enable us to 
better face the next looming crisis while keeping safety 
where it belongs—at the forefront.  

Dan Scungio, MT (ASCP), SLS, CQA (ASQ ), has more than 
25 years of experience as a certified medical technologist and a 
bachelor’s degree in medical technology from the State University 
of New York at Buffalo. As a laboratory safety consultant and a 
safety officer, Dan provides onsite education and safety training 
for labs of all sizes with a mission to help organizations create 
safety savvy laboratories.

“It will be interesting to see where 
mankind’s behaviors land at the 
end of this pandemic.”

health & safetyhealth & safety
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product in action

IR SENSORS:  
Touchless IR sensors allow balance 

actions, such as zero, tare, print, 

etc. to be triggered without having 

to make physical contact with the 

instrument. The function of each 

of the four sensors can be easily 

configured to trigger any of the 

available actions. 

CONNECTIVITY PORTS:  
RS-232, USB, and Ethernet interfaces 

for printer or PC connectivity and 

system integration.

TOUCHSCREEN DISPLAY:  
A color touchscreen interface 

displays large, clear, easy-to-read 

weight values as well as providing 

easy access to Explorer’s  

numerous features. 

LARGE STAINLESS STEEL 
WEIGHING SURFACE: 
Explorer's large weighing surfaces 

are formed from food grade stainless 

steel for ultra-high durability, and can 

be easily cleaned. 

MFR LOADCELL:  
Explorer’s MFR loadcell is precision 

machined from a single piece of 

metal providing high accuracy and 

extreme durability and longevity.

SECURITY AND 
TRACEABILITY:  
Explorer balances have 

several features to ensure that 

measurements are traceable and 

accurate. Features include a user 

management system, GMP/GLP 

metadata fields, internal calibration 

logs, and a system log that records 

all balance activity.

Visit Ohaus.com/LabManager to learn how to receive FREE lab equipment and discounted accessories!   

OHAUS Explorer Series Balances
FEATURING READABILITIES FROM 0.01 MG TO 0.1 G, AND CAPACITIES UP TO 35 KG, THE SERIES 
IS A ROBUST FAMILY OF DURABLY-CONSTRUCTED BALANCES SPECIFICALLY DESIGNED TO OFFER 
OUTSTANDING ACCURACY AND WEIGHING PERFORMANCE 
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C ancer has claimed more than nine million 
lives each year since 2015. The World Health 
Organization estimates that one in every four 

to five people worldwide is expected to develop cancer 
over their lifetime. While cancer mortality rate has de-
creased over time due to technological advances, cancer 
incidence is rising, highlighting a need to develop bet-
ter anti-cancer therapy.

Cell-based immunotherapy such as chimeric antigen 
receptor T (CAR-T) cell therapy is a promising way to 
treat cancer. Immune cells, with cytotoxic CD8+ T cells 

being most popular so far, are genetically engineered 
to express chimeric antigen receptor proteins target-
ing cancer-associated antigens to eliminate cancer cells. 
Thus far, there are at least 500 registered clinical trials 
investigating the use of  CAR-T cells for treating various 
cancer including melanoma and glioblastoma. 

Although CAR-T cell therapy has worked well for 
liquid cancer such as leukemia, it has limited efficacy 
against solid tumors. This is because solid tumors have 
a complex microenvironment with diverse composi-
tion of  cells engaging in intercellular crosstalk. These 

industry insights: immunology

Spatial transcriptomics is transforming 
immuno-oncology research
ENHANCING SOLID TUMOR TREATMENT BY LEARNING THE INTRA-TUMORAL 
ADDRESS OF INDIVIDUAL CELLS  by Andy Tay, PhD
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cellular interactions can confer fitness to tumor cells 
via mechanisms like immuno-suppression to reduce the 
infiltration and metabolic activities of  CD8+ T cells.

TRANSFORMING CANCER 
RESEARCH WITH SPATIAL 
TRANSCRIPTOMICS

The cancer microenvironment contains many novel cell 
types that are interacting over time and spatially enriched 
in different parts of  a tumor. By characterizing these cell 
types and their crosstalk, researchers are hoping to iden-
tify new therapeutic targets for CAR-T cell therapy. 

Single cell RNA sequencing has accelerated the char-
acterization of  novel cell types, but the tissue dissociation 
step that occurs prior to sequencing leads to the loss of  
spatial information. On the other hand, in situ hybridiza-
tion (ISH) is limited to a subset 
of  the transcriptome and may 
not provide sufficient informa-
tion to accurately classify cells. 

Spatial transcriptomics such 
as technology from 10x Genom-
ics makes use of  spatially bar-
coded oligonucleotide microar-
rays for unbiased mapping of  
transcripts over tissue sections. 
This technique is increasingly 
popular to decipher the com-
plexity in a tumor microenvi-
ronment as it overcomes the 
limitation of  low throughput 
in ISH and complements single cell RNA sequencing 
to map rare cell types within tumor tissues. In 2020, the 
spatial transcriptomics method was also chosen by Nature 
Methods for the “Method of  the Year” award, joining 
other powerful techniques like optogenetics, light sheet 
microscopy, organoids, and single cell transcriptomics.

Spatial transcriptomics experiments can be per-
formed in a few steps: (1) tissue preparation where 
cryopreserved tissues are sliced into 10-20 μm thick 
before being mounted onto the gene expression slide; 
(2) tissue permeabilization to release mRNA from cells 
that would bind to spatially barcoded oligonucleotides 
on the slide. Reverse transcription converts mRNA to 
cDNA by polymerase chain reaction. Researchers can 
also perform immuno-labeling of  proteins to visual-
ize co-localization of  proteins and its corresponding 
mRNA; (3) barcoded cDNA is sequenced before being 

analyzed using tailored software and cross-referenced 
with datasets from various tissue atlases.

UNDERSTANDING IMMUNE-
CANCER CROSSTALK IN TUMORS

Spatial transcriptomics is a valuable tool for immu-
no-oncology research. Pancreatic cancer is one of  the 
deadliest cancers, with a five-year survival rate of  six 
percent. After surgery, most patients still suffer from 
cancer recurrence, with five-year survival rate only up 
to 25 percent. Unfortunately, many patients are unsuit-
able for post-surgery chemo and radiotherapy (CRT) 
due to high risk of  morbidity. A team led by Aviv Re-
gev, professor at the Massachusetts Institute of  Tech-
nology, reported the use of  single nucleus and spatial 
transcriptomics to understand the effects of  neoadju-

vant (before surgery) CRT to 
improve molecular subtyping 
of  pancreatic cancer.

The team found that com-
pared to untreated tumors, 
tumors treated with neoadjuvant 
CRT became more basal-like 
and had immune compartments 
that were distinctly different. 
For instance, treated tumors had 
lower proportion of  B cells and 
regulatory T cells and higher 
proportion of  CD4+ T cells 
and macrophages. The distinct 
immune infiltrates for basal-like 

and classical-like pancreatic cancer tissues may represent 
a way for more targeted therapeutic interventions. 

It was also found that post-CRT tumors contained 
only conventional type 1 dendritic cells that are known 
to activate cytotoxic lymphocytes for antitumor im-
munity. These data are consistent with pre-clinical and 
clinical reports that CRT can induce immunogenic cell 
death by improving tumor antigen availability and cross 
presentation of  antigen by dendritic cells. 

In a recent study published in Cell, Andrew L. Ji 
and colleagues integrated single cell RNA sequenc-
ing with spatial transcriptomics and multiplexed ion 
beam imaging to characterize the immune landscape of  
cutaneous squamous cell carcinoma (cSCC). The team 
found that migrating dendritic cells upregulated IDO1, 
which is known to inhibit T cell cytotoxic activity and 
promote differentiation into regulatory T cells. Spatial 

“In 2020, the spatial 
transcriptomics method 

was also chosen by 
Nature Methods for  
the ‘Method of the 

Year’ award.”
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transcriptomics also revealed that these cell types were 
predominantly enriched at the infl ammatory leading 
edge of  the tumor.

IMPROVING CELLULAR RESOLUTION
Despite the utility of  spatial transcriptomics tech-

niques, it is important to know that they can only 
sample RNA from tens of  cells, and not single cells 
due to spatial resolution of  about 100 μm (3-30 cells), 
and RNA capture effi ciency onto the spatially resolved 
barcodes remains low (~5-10 percent). This means that 
rare cells might be missed or misclassifi ed, which can 
complicate accurate molecular subtyping of  cells.

To improve the spatial resolution, Vickovic et al. de-
veloped high-defi nition spatial transcriptomics by depos-
iting barcoded poly(d)T oligonucleotides into 2 μm wells 
using a randomly ordered bead array-based fabrication 
process. They next demonstrat-
ed the clinical potential of  their 
newly-developed technique 
using a tumor section from a 
histological grade 3 breast hu-
man epidermal growth factor 
receptor 2 (HER2+) cancer 
patient. The team showed that 
immune sub-populations could 
be identifi ed within the tumor 
slice, and invasive cancer-specif-
ic areas were high in keratin 19 
(KRT19) and Erb-B2 receptor 
tyrosine kinase 2 (ERBB2) genes 
that are implicated in cancer.

“The spatial transcriptomics technologies based on 
barcoded surfaces (beads or glass slides), i.e. with NGS 
sequencing as read out, strives to increase resolution 
and improve the sensitivity. The high-defi nition spatial 
transcriptomics paper shows that one can achieve sub-
cellular resolution (2 micron) with barcoded beads. The 
fi eld is still striving to increase that further and there is 
a recent bioRxiv publication from BGI that shows that 
0.2 μm DNA balls can be used for spatial analysis,” says 
Joakim Lundeberg, professor at the KTH Royal Insti-
tute of  Technology.

The same team continued with a study integrating the 
use of  spatial transcriptomics with the latent Dirichlet 
approach to better characterize the molecular properties 
of  HER2+ breast tumor from 10 patients, focusing on 
the types and infi ltration of  immune cells. They applied 

spatial cell scoring to reveal areas with immune cells 
with the goal to enhance cancer immunotherapy. For 
instance, they found that two deceased patients belonged 
to an immune score group with lack of  immune cell in-
fi ltration in the invasive cancer region, and it is interest-
ing to further investigate how immune-tumor crosstalk 
affect prognosis and overall survival with more patient 
samples to provide personalized cancer medicine.

“Spatial transcriptomics techniques such as Visium and 
HDST have already proven to provide new information 
in terms of  cancer heterogeneity; for example, providing 
a higher granularity in the analysis of  multifocal cancers 
(prostate cancer), immune infi ltration (breast cancer), 
and description of  the heterogeneity of  the leading 
edge of  the tumor (squamous cell cancer) that would 
not be evident if  single cell RNA sequencing data wasn't 
coupled with spatial methods,” adds Lundeberg.

In 2019, Rodriques et al. 
developed the Slide-seq method 
that offers transcriptome-wide 
detection of  RNA with 10 μm 
spatial resolution. To further 
improve RNA capture effi ciency 
for more accurate analysis, the 
same team introduced Slide-
seqV2, a work published in late 
2020, which provides 50 percent 
RNA capture effi ciency that 
is roughly tenfold better than 
Slide-seq, and nearly as sensitive 
as single cell RNA sequencing. 

The team accomplished this by improving library gen-
eration, bead synthesis, and array indexing. For instance, 
they added a second-strand synthesis step after reverse 
transcription to increase the numbers of  cDNAs that 
could be amplifi ed by polymerase chain reaction.

All in all, innovations in material fabrication, se-
quencing, and bioinformatics are rapidly improving 
spatial resolution and reducing the costs of  spatial 
transcriptomics to transform immuno-oncology re-
search. By providing an unprecedented way to charac-
terize spatial locations of  individual cells in a tumor 
and their cross-talks, spatial transcriptomics can help 
improve molecular subtyping of  cancer and enhance 
cancer immunotherapy.

Andy Tay is a freelance science writer based in Singapore. He 
can be reached at andy.csm2012@gmail.com.

industry insights: immunology

“Innovations in material 
fabrication, sequencing, 

and bioinformatics 
are rapidly improving
spatial resolution.”
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how it works

Real-Time Monitoring and Alerting for 
Biotech and Pharma
EASY-TO-USE SENSOR TECHNOLOGY AND SILO-FREE DATA STORAGE ARE ESSENTIAL FOR LAB-WIDE 
CONNECTION AND PEACE OF MIND

How can you monitor disparate data from new and old lab 
equipment in real time?

A single comprehensive IoT solution is key to ensuring the 
wellbeing and optimization of the modern lab. 

As IoT technology has entered the mainstream, many labs have onboarded multiple technolo-
gies using redundant or incompatible reporting platforms. While well-intentioned, the result is 
data that is siloed at best or inaccessible to stakeholders at worst. As pandemic policies reduced 
some lab crews and sent others home to work remotely, the importance of real time monitor-
ing and alerting has evolved from helpful to essential. For many labs, the only question that 
remains is how to vet the potential solutions that exist.

Data without context is data without utility. True awareness of a lab’s activity requires alerting 
and reporting from every asset and the lab environment itself. For such a wide technological 
deployment, simplicity during both setup and operation is key. Look for a single solution that 
facilitates the full user experience, including universal sensors for various assets and ambient 
conditions, a setup process that reduces or eliminates the need for IT involvement, backup data 
reporting amidst unforeseen power or WiFi outages, and a single data management system that 
unites a lab’s countless data points in an easy-to-use platform compatible with existing systems.

To learn more, visit:
elementalmachines.io/labmanager 

A
Q

Elemental Machines Universal Connected LabOps Platform
Elemental Machines empowers labs with universal, real time monitoring and alerting via 

a single cloud-based dashboard. Informing the platform is an arsenal of turnkey sensors 

that draw data from any asset, new or old, as well as the lab environment itself.
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Q: How is robotics going to
impact the workings in a lab in 
the short and long term? 

A: In the short term (one to two years),
I do not think we will see significant 
changes in laboratories resulting from 
robotics. Traditional robotics has been 
around for decades and it only has
utility in large-scale, high-throughput 
operations. As such, laboratories with 
robust financial support and a high 
volume of non-dexterous tasks (e.g., pi-
petting), might continue to benefit from 
modern robotics. I might speculate that, 
perhaps, the pandemic might accelerate 
plans to automate due to the challenge
of having humans in close proximity; 
however, that remains to be seen. 

Back in 2012, there was the potential for
an exciting revolution in flexible, adapt-
able robotics. This charge was led by the 
likes of Rodney Brooks, who started both 
iRobot (the Roomba company) and Re-
think Robotics. Rethink Robotics came 
out with Baxter, a two-arm robot priced 
relatively cheaply at about $20,000-
$30,000, that could be programmed
by end users (not roboticists!) to pick, 
place, and stack objects. This robot was 
considered by some to be “inherently 
safe” (e.g., it was designed to not seri-
ously injure the user if it were to hit the 

user) owing to its plastic/rubber exterior
and series-elastic actuators (motors with 
springs). Unfortunately, the series-elastic 
actuators meant to make the robot safe 
also made it inaccurate. The visual-serv-
ing was also imprecise. The company 
did not fare well and shut down in 2018. 
The HAHN Group GmbH has recently 
revived it and I hope they succeed in
making Baxter a commercial success.

I think the five- to 10-year time frame 
is the right window to think about how
another attempt at a “Baxter” could 
revolutionize small-scale commercial 
operations in labs. If we can make a robot 
that costs $20,000 while being intelligent
enough and physically capable enough to 
perform helpful tasks (something more 
than vacuuming), that would be a game-
changer. We could see robots in a lab
studying rat models of diseases assisting 
with snipping and analyzing the tails of 
rats (no more bitten hands), to robots 
that could even pose their own hypoth-
eses and design their own experiments. 
However, we are not quite there yet.

Q: What are some of the biggest
concerns that people have when 
it comes to adopting, integrating, 
and implementing robotics into 
their workflows? How can some 
of those concerns be addressed?

A: I think the biggest concern people
have when adopting any technology 
is how long it will take to get a return 
on their investment (if they ever see 
a return at all). This concern is no
different for robotics. What separates 
“robots” from, perhaps, a polymerase 
chain reaction machine is that robots 
are supposed to be “general purpose.”
Robots are supposed to be adaptable to 
any use case, capable of moving around 
in their environment, and able to 
physically interact with their operating
environment. Another key difference 
may often be that robots are still niche 
enough that adopting, integrating, and 
implementing robots in a workflow
requires a robotics company to consult 
on the application, develop the control 
algorithms, install the robots, and tune 
the system to work. The fixed cost of
this installation can be a showstopper 
for a purchaser that does not have a suf-
ficiently high throughput to make the 
investment worth it. This is the reason
why automotive manufacturing is >50 
percent automated with robotics, aero-
space final assembly only 20 percent, 
and submarine assembly approximately
zero percent automated—it has to do 
with throughput. In an academic set-
ting, it is still more cost-effective to pay 
a graduate student to pipette than it is
to purchase and program a robot.

ask the expert

Matthew Gombolay, PhD

Matthew Gombolay, PhD, assistant professor of Interactive Computing at the 
Georgia Institute of Technology, talks to contributing editor Tanuja Koppal, PhD, 
about the future of lab robotics. He discusses the hopes and fears of a successful 
robotic implementation and advises readers on scenarios where such a change will 
most likely be successful.

ASK THE EXPERT
THE FUTURE OF LAB ROBOTICS 
by Tanuja Koppal, PhD
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The “elephant in the room,” of course, 
is that there is a fear of robots replac-
ing human work. Robots have been
displacing jobs for decades—that is 
true. While there is evidence that the 
productivity of US workers has in-
creased with wages, however, remain-
ing relatively stagnant, we have not 
yet seen a corresponding increase in 
the unemployment rate. Nonetheless, 
if a company wants to adopt a robot
technology, there needs to be a plan 
to address fears truthfully. For those 
workers who are displaced, employers 
should have a training and retention
program to help shift those workers to 
roles of “human operators/technicians 
of collaborative robot technology” or 
elsewhere in other roles. Ethically, I
believe the productivity gains from 
adopting robots should be fed back into 
supporting the displaced human work-
ers and helping the employees reap the
benefits of that increased productivity. 
Such programs should be developed 
hand-in-hand with the human workers 
and agreed to before any adoption of
the technology takes place.

Q: Can you share some of the 
details of your findings to help 
design robots that can function 
intelligently and collaboratively?

A: I have been conducting experi-
ments over the last decade to un-
derstand how to design robots to be 
intelligent, collaborative partners for 
humans. I have found quite a lot! If
I were going to share one finding, it 
would be that intelligent robots are 
a double-edged sword. In the right 
settings, robots can increase the
satisfaction of human teammates by 
enhancing productivity and decreas-
ing the burden placed on humans for 
tasks that they are not well-suited to.
However, robots can also set people 

up to fail in critical ways. For example, 
I found that if a human supervisor is 
asked to turn over decision-making
responsibility to a robot for develop-
ing a work team schedule, the human 
supervisor will immediately lose 
track of who is doing what (and who
is supposed to do what). We call this 
degraded situational awareness. It is 
a problem. In my lab, we are specifi-
cally developing robot behaviors and
human-robot interaction modalities 
that enable a robot to regulate human 
situational awareness, make sure the 
human does not over-trust the robot,
and make sure the human can take 
over in the event the robot fails. Like 
humans, robots will fail (e.g., the high-
profile crashes for test automobiles
running on autopilot). I want to make 
sure we design the robot to never lull 
the user into a sense of complacency 
unless it truly is safe.

Q: What advice would you give 
to lab managers who are looking 
to invest in robotic technologies 
to improve the functioning and 
productivity of their labs? 

A: In one sentence: Be willing to
throw away the old way of doing 
things. Time and time again, I have 
seen organizations that want to reap 
the benefits of artificial intelligence
and robotics spend millions of dollars 
to start developing and deploying the 
technology, only to fail. That failure 
often occurs because the roboticists
identify obstacles to the deployment of 
those machines and need the customer 
to adapt their workflow. Because the 
customer has honed that workflow
for years or decades, there is a fear of 
changing the status quo. There are 
really only two successful application 
models of robotics that I have person-
ally seen. Organizations either build 

a new facility from the ground-up 
with the desired robotic technology 
incorporated into the design of that
facility from the get-go, or they lever-
age flexible platforms (e.g., Rethink 
Robotics’ Baxter) for tasks that are not 
high precision. In the future, more ro-
bots like Baxter will come online, and 
I think that will bring about a revolu-
tion in enabling customers to deploy 
robots easily and flexibly.

Dr. Matthew Gombolay is an assistant 
professor of Interactive Computing at 
the Georgia Institute of Technology. 
He received a BS in mechanical engi-
neering from Johns Hopkins Univer-
sity in 2011, a MS in aeronautics and 
astronautics from MIT in 2013, and 
a PhD in autonomous systems from 
MIT in 2017. Gombolay’s research 
interests span robotics, AI/ML, 
human-robot interaction, and opera-
tions research. Between defending his 
dissertation and joining the faculty at 
Georgia Tech, Dr. Gombolay served 
as a technical staff member at MIT 
Lincoln Laboratory, transitioning his 
research to the US Navy, earning him 
an R&D 100 Award. His publication 
record includes a best paper award 
from the American Institute of Aero-
nautics and Astronautics, a finalist 
for best student paper at the 2020 
American Control Conference, and 
a finalist for best paper at the 2020 
Conference on Robot Learning. Dr. 
Gombolay was selected as a DARPA 
Riser in 2018, received first place 
for the Early Career Award from the 
National Fire Control Symposium, and 
was awarded a NASA Early Career 
Fellowship for increasing science 
autonomy in space. 

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

ask the expert
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by Brandoch Cook, PhD

If Saturday matinees and dime novels have taught us 
anything about discerning genuine from imitation 
products in regards to diamonds and gold, it is that 

you drag the former on a piece of glass, and attempt 
to set your teeth into the latter. However, even when 
besotted nineteenth century Skagway prospectors 
were still busy biting coins and nuggets, scientists 
were already dissecting the contributions of carbon 
and nitrogen to gemstones and precious metals. 
Precise measurement of organic elements, and of trace 
amounts of constituent metals, ores, and oxides, can 
confirm or invalidate authenticity. Moreover, it can 
further subdivide the genuine articles into a hierarchy 
of quality and rarity that exerts a colossal impact on 
market value. The annual world trade in diamond 
jewelry is more than $75 billion, and it is therefore 
crucial to know whether a stone is of the most desirable 
quality, is a rather middling one, or is perhaps an 
industrial replica. Pure gold, on the other hand, is 
currently valued at around $1,800 per ounce, but the 
per carat price drops off quite dramatically.

Enter the elemental analyzers

Innovations using platinum and high-grade quartz 
glass, and implementing combustion to atomize 
samples under high heat and quantify the constituent 
organic elements, led in part to the awarding of the 
Nobel Prize in Chemistry to Fritz Pregl in 1923. The 
first commercial elemental analyzers became available 
in the 1930s, and the need for the petrochemical 

industry to assess diesel fuels for trace metals drove 
additional innovations from the 1940s onwards. In 
more recent years, analyzers have become appreciably 
user- and space-friendly, with numerous desktop and 
handheld models facilitating their entry into smaller 
scale, individual laboratories.

Analysis of trace elements in gems and precious 
metals can do more than simply verify or nullify 
their authenticity. For market and retail purposes, 
knowledge of the constituent trace elements can 
distinguish between natural and industrial stones; 
place gems in different classes of quality and 
rarity that can greatly influence value; and, just as 
importantly, identify geographical origins, which 
can also impact rarity and thus value, but may have 
prohibitive geopolitical ramifications. Although the 
standard organic elements (hydrogen, carbon, oxygen, 
nitrogen, sulfur) can provide a wealth of information 
about gemstone quality, various elemental analyzers 
can also identify transition metals including iron, 
vanadium, chromium, nickel, and ores or oxides. For 
example, a natural emerald may have a much greater 
concentration of sodium, chromium, and iron oxides 
than a synthetic one; a natural ruby or sapphire 
may have a significant concentration of vanadium 
oxide, while synthetic ones will not. Natural yellow 
diamonds are rarer than clear ones, and their value 
goes up drastically with the intensity and brilliance 
of the color. However, synthetic diamonds often take 
on a yellow hue because of the use of nitrogen in the 
production process. Finally, geographical origin can 
do more than just inform buy/no-buy decisions. The 
balance of trace elements unique to geographical 
origins of gemstones can help formulate the basis of 
geological studies of lithic stratification and time- and 
pressure-dependent processes of their formation.

Combustion and sublimation of the 
sample: the standard analyzer

The baseline principle of function for an elemental 
analyzer is to partition off a small amount of sample 
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product focus | elemental analyzers

“Analysis of trace elements in 
gems and precious metals can 
do more than simply verify or 
nullify their authenticity.”

CHARACTERIZATION OF TRACE ELEMENTS IN GEMSTONES AND  
PRECIOUS METALS MAKES ELEMENTAL ANALYZERS INDISPENSABLE 
TOOLS IN STUDY AND AUTHENTICATION
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FOR ADDITIONAL RESOURCES ON ELEMENTAL ANALYZERS, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS, 
VISIT WWW.LABMANAGER.COM/ELEMENTAL-ANALYZERS

into a combustion chamber, and quickly mineralize it using 
excess oxygen under high temperature (usually >900 degrees 
Celsius). The resulting by-products contain measurable 
elements in preserved stoichiometric ratios, which can be 
identifi ed and quantifi ed by one of several methods, including: 
colorimetry, spectroscopy, chromatography, infrared or 
fl uorescent detection, and the Kjeldahl method. Extending 
this principle, a commercially available combustion analyzer 
can employ a vertical quartz furnace with a tin capsule that 
holds a sample and transfers it to a sealed purge chamber, 
where atmospheric gas is removed before depositing it into 
a ceramic crucible. The sample undergoes combustion in 
pure oxygen, and a thermoelectric cooler moves the gaseous 
products to ballast, where they are preserved and equilibrated. 
Finally, their content is measured in an aliquot within an 
inert gas stream, with detection of carbon and hydrogen 
accomplished by infrared, and/or nitrogen by thermal 
conductivity cell. Carousel attachments on this type of device 
can handle between 30 and 120 samples, resulting in high-
throughput capability for elemental analysis.

Preserve the sample: energy dispersive
X-ray fl uorescence 

Although these types of apparatuses are powerful and 
effi cient, one drawback is the partitioning of the gemstone 
to be measured, and the destruction of the resulting sample. 
Energy dispersive X-ray fl uorescence (EDXRF) is another 
elemental analysis platform that avoids this problem. Using a 
50-watt X-ray tube with a wide variety of excitation voltages 
and beam fi lters, an EDXRF instrument can generate consistent 
and reproducible peaks for trace elements in gemstones. After 
calibration of the read-out spectrometer with up to 20 elements 
and compounds, by varying the fi lter and voltage used, the 
EDXRF analyzer can variously identify and quantify miniscule 
concentrations of transition metals that can distinguish genuine 
from fake, natural from industrial, and use the information 
gleaned to pinpoint geographical origin. 

Analyzers are available in desktop or even handheld format. 
Conveniently, a handheld EDXRF analyzer can assess 
precious metal content, discerning 24- from 18- and 14-karat 
gold, and can then analyze silver, platinum, and palladium, 

all without re-calibration between measurements. It can also 
identify dangerous heavy elements, including lead, cadmium, 
and uranium. 

Additionally, some models come with optional CCD cameras 
with spot capture features to image and analyze specifi c 
regions of interest on samples that may be heterogenous in 
nature. Regardless of sample hetero- or homogeneity, or of 
origin, elemental analyzers can be an indispensable tool in the 
authentication and study of gemstones and precious metals.

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

 “Although these types of 
apparatuses are powerful and 
effi  cient, one drawback is the 
partitioning of the gemstone to be 
measured, and the destruction of 
the resulting sample.”
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by Mike May, PhD

In Pharma 4.0, drug manufacturers will use digital 
features in many products to gain a deeper understanding 
of the processes involved in making new medicines. The 

basis of this transition involves more knowledge of processes 
across the life cycle of a drug, and using that information to 
increase the speed and raise the effi cacy of the drug-making 
industry. Reaching Pharma 4.0 will require improvements in 
most, if not all, processes and devices used in drug R&D and 
manufacturing. Various products in fi ltration will play a role 
in this pharmaceutical transition.

In a biopharma lab, scientists frequently use peristaltic 
pumps and tubing in fi ltration steps. “Peristaltic pumps 
are perfect for sensitive fi ltration applications such as in 
biopharma due to their low shear and low maintenance 
that comes with single-use tubing,” says Phil Nyren, global 
product manager at Masterfl ex. Today’s pumps can even 
provide communication options from standard analog control 
options to automation protocols including Ethernet/IP or a 
well-known automation standard like PROFIBUS. In some 
pumps, the communication options allow easy fi rmware 
updates. This capability eliminates the need to send the 
equipment back to the manufacturer for new fi rmware, 
making pump maintenance easier for technicians.

As the pharmaceutical industry evolves to Pharma 4.0, 
manufacturers will collect increasing amounts of data about 
product safety, such as potential sources of contamination. For 
example, biopharmaceutical pump tubing must be formulated 
to keep extractable and leachable contamination to low levels 
in the samples or products. Plus, too much contamination 
from the tubing reduces the effi ciency of downstream fi lters.

Industry evolution

Across biopharma, companies look for ways to automate 
more processes with the key goal of improving effi ciency. 
Modern fi ltration equipment allows more opportunities for 
automation. In particular, sensors incorporated in fi ltration 

processes provide data that can be used to control the pump. 
“Until now, this functionality required signifi cant in-house 
resources to implement and maintain at full scale,” explains 
Michael Knapp, global product manager at Masterfl ex.

In some modern fi ltration systems, for example, an 
ultrasonic sensor collects fl ow data and a controller 
uses that information to adjust the speed of a peristaltic 
pump. This technology automatically provides the 
desired downstream fl ow throughout the fi lter and 
tubing—all with no manual adjustments.

As the industry increases its fl exibility by replacing many 
of the traditional stainless steel bioreactors with single-
use bags, the fi ltration processes must adjust accordingly. 
So, things like single-use sensors will be incorporated in 
single-use fi ltration systems. According to Knapp, single-
use sensors also “provide improved material traceability 
and ease of integration into existing hygienic processes.”

As health care incorporates more personalized medicines, 
biopharma manufacturers will work in smaller batches, 
like some of the ones designed for single-use applications. 
Plus, ongoing advances in pharmaceuticals mandate the 
ability to quickly change the product on a line. Here 
again, single-use technology simplifi es such product-
manufacturing changes. The fi ltration systems must 
continue to advance to accommodate such changes in the 
production process. That is, biopharma fi ltration devices 
must be single-use, too, where needed.

In addition to fl exibility, single-use technology—for 
fi ltration and more—can reduce the overhead for entering 
the industry. Such economic benefi ts can allow smaller 
companies to compete with larger ones or help biopharma 
manufacturing reach more isolated areas. As a result, 
advances in biopharma fi ltration will play a crucial role for 
the industry, and allow more companies to enter the market.

Mike May, PhD, is a freelance writer and editor living in 
Florida. You can reach him at mike@techtyper.com
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the big picture

The next Big Picture series covers two complemen-
tary topics—cybersecurity and data integrity. The 
security, as well as the quality, of your lab’s data is 

critical to the organization’s success and should be a top 
priority for all lab managers. Through each piece of this
series, readers will learn strategies to ensure data integ-
rity, understand GxP compliance in the lab, identify ways 
to protect your lab from cybersecurity threats, and how to 
get your staff actively engaged in cybersecurity train-
ing. The series will also offer guidance on how to build a 

relationship with your organization’s IT team, who can be
a valuable resource to boost security and handle problems 
before they become critical. 
 The Big Picture is a digital series produced by the Lab 
Manager editorial team. Each month, the series features a
collection of in-depth articles, expert insight, and helpful  
resources, covering a specific industry, trend, or challenge. 
To see the cybersecurity and data integrity and other Big 
Picture series, please go to Lab Manager’s website at
www.labmanager.com/big-picture.

To see this and other Big 
Picture series, please go 
to Lab Manager’s website: 
LabManager.com/ 
big-picture.

The BIG Picture
TACKLING THE TOPICS THAT MATTER 
MOST TO LAB MANAGERS
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by Andy Tay, PhD

When we think of incubators, the fi rst image 
that pops to mind is usually an incubator 
maintained between 30 and 37°C for 

bacterial and mammalian cell culture. However, there 
are also refrigerated incubators that can maintain a 
wider temperature range (between 5 and 70°C) with 
greater precision for applications such as temperature-
dependent growth of microorganisms, quality testing of 
food products, and temperature-controlled storage and 
transport. In this article, we will discuss the different 
cooling mechanisms and what factors to consider when 
selecting refrigerated incubators for your lab.

Vapor compressors vs 
Peltier cooling 

There are two main cooling mechanisms for 
refrigerated incubators. The conventional type is vapor 
compressor technology, which uses a circulating liquid 
refrigerant to cool the incubator. Circulating refrigerant 
fi rst passes through the compressor where it is 
compressed to a higher temperature and pressure. The 
hot, compressed vapor then passes through a condenser 
where it is cooled by air or water, condensing into 
liquid refrigerant. The liquid refrigerant next fl ows into 
the thermal expansion valve where it experiences an 
abrupt drop in pressure, and thus temperature, making 
it colder than the temperature of the enclosed space 
to be refrigerated. Finally, the cold liquid refrigerant 
is circulated into the evaporator, where it absorbs heat 
from warm air and cools the enclosed space in the 
refrigerator to the desired temperature.

Alternatively, Peltier cooling utilizes the thermoelectric 
effect to create heated and cooled sides in a device, 
and does not require liquid refrigerant. Refrigerated 
incubators that operate by the Peltier effect make use of 
semiconductors to achieve cooling. When direct current is 
applied to the device, it fl ows through two different types 

of semiconductors in the Peltier module, causing the heat 
sink on one side to warm, and the other side to cool, which 
cools the circulating air and refrigerated space.  

Key parameters to consider

Peltier cooling technology does not contain moving 
parts, which circumvents problems of mechanical wear 
and tear and reduces the probability of system failure. 
In general, it also extends the life of the refrigerated 
incubator and reduces the ongoing maintenance costs 
compared to vapor compression technology. The typical 
reasons for a vapor compressor failing are fouling such 
as algae growth, lubrication problems, and overheating 
that can reduce energy effi ciency and disrupt the cooling 
system. Although the Peltier cooling method can also 
fail due to overheating, generally it is more reliable. The 
industrial standard for mean time between failures for a 
Peltier module is 200,000 hours.

Materials used in Peltier cooling technology are fl exible 
and can be used to create refrigerated incubators that 
occupy less space and make cooling of small, enclosed 
areas more targeted. Additionally, with the use of direct 
current to generate heat fl ow, Peltier-cooled incubators 
offer better temperature control, as the direction and 
amount of electric current can be more precisely tuned. 
This is particularly important in applications such 
as monitoring the growth of microorganisms for safe 
product storage as well as transport of temperature-
sensitive biological materials.

In summary, both vapor compression and Peltier cooling 
technology offer different advantages. Users should 
take into consideration these main parameters—energy 
effi ciency, maintenance, physical footprint, temperature 
control, and environmental-friendliness—when 
selecting refrigerated incubators.

Andy Tay is a freelance science writer based in Singapore. He 
canbe reached at andy.csm2012@gmail.com.
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how it works

Eliminate Contamination Issues and Achieve Optimum 
Cell Culture Conditions Using Automated Incubators

Are you looking to prevent cell culture contamination in pharma 
and biotech applications? 

With an assured, fully automated decontamination routine, the 
Thermo Scientific™ Cytomat™ 2 C-LiN automated incubator is 
the ideal solution for any mid-capacity cell culture applications.

Nothing is more frustrating, expensive, and potentially catastrophic to a cell culture lab than 
contamination. Even though aseptic cell culture practices are well known, contamination is 
still an issue that can occur through inadequate aseptic handling or the use of contaminated 
media or inoculant. Microbiological contamination in cell cultures can be caused by bacteria, 
fungi, and their spores, and can lead to a tremendous loss of product or experimental data 
points. While awareness is key, a proactive approach to avoid contamination will save you and 
your lab a lot of headaches. Mitigating contamination risk is especially important for devices, 
such as incubators, where microbes encounter optimal growth conditions. As a result, a proper 
decontamination routine is essential for such devices.

Automated systems with integrated handling components and sensors need a special strategy 
to prevent contamination and keep the technical equipment disinfected. Keep your cells safe 
from contamination using the ContraCon decontamination routine, which simplifies cleaning 
and eliminates variability in disinfection. This on-demand, automated 90°C moist heat process 
is safe and provides you with true walk-away time. In addition, the controlled humidity option 
(Hydra-Smart) with its external water tank reduces the risk of external contaminants entering the 
incubator. Combining Hydra-Smart and ContraCon features of the Cytomat 2 C-LiN series, the 
Thermo Scientific™ Cytomat™ 5 C series and Thermo Scientific™ Cytomat™ 10 C series with 
varied capacity and temperature ranges also provides the best incubator solution. Refer to the ap-
plication note to verify the ContraCon decontamination routine within the Cytomat incubators.

A

Q

To learn more about the unique features and orbital shaking  
capabilities of the Cytomat 2C-LiN series, visit thermofisher.com/cytomat

With ContraCon, Hydra-Smart, and an unmatched 

True Orbital shaking capability, the Thermo Scientific™ 

Cytomat™ 2 automated incubators and storage systems 

provide precise environmental conditions for various 

applications using a wide variety of cell types.
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by Brandoch Cook, PhD

If your lab is feeling overcrowded with reagents, 
equipment, and personnel, then maybe it’s time 
to get small. These days, you can get about as 

small as you want, with the help of microfluidics. 
Surprisingly, the ink-jet printer is responsible for the 
inception of microfluidics, the principles of which 
were extended, beginning in the 1970s and 1980s, to 
systems of biological analysis in which fluids could be 
moved under continuous flow into microchannels using 
external pumps or reservoirs. The two key features 
of these systems distinguishing them from standard 
laboratory wetware were the constant and controllable 
flow of reagents, and their small size, quantified 
broadly as maintaining channels of less than one 
millimeter in at least one dimension. 

Research, development, and production in the 
following years sought to optimize channel and 
substrate materials, fluid movement, and delivery 
with the ultimate goal of hermetically sequestering 
entire biological or chemical workflows onto a 
single miniaturized device, generating an empirical 
ideal—a laboratory on a chip (LOC), or alternatively, 
a micro total analysis system (TAS). Today, they 
are regularly used with great success in biomedical 
research fields including genomic preparation and 
analysis, high-throughput screening platforms, and 
the study of biomimetic organoid systems in tissue 
culture-based disease modeling. Their successful 
application to synthetic chemistry is both emerging 
and accelerating.

The benefits of going small, realized

The intrinsic benefits of moving workflows onto LOCs 
are potentially staggering in terms of cost, efficiency, 
and accuracy. Miniaturization imparts the obvious 
advantage of drastically lessening reagent use, and, 
downstream of experimental end points, minimizing 
waste, spill, and clean-up issues to make laboratory 
work both tidier and more sustainable. 

Continuous flow guided by external pumps or 
reservoirs—or more recently, digital, droplet-based 
devices that use electrical and other potentials to mix 
or separate solutions—allow for repeatable delivery 
of precise volumes, and a high degree of control over 
reaction times and conditions. These factors contribute 
to facilitating measurement, manipulation, and detection 
in real time, rather than solely at end points, and an ever-
increasing ability to remain on-chip from beginning to 
end without having to exit the LOC at intermediate or 
terminal steps to re-scale or re-calibrate. Less obviously, 
a microchannel imparts laminar, rather than turbulent, 
flow to the fluid that occupies it. Laminar flow is rare 
in nature, and changes fluid dynamics in important 
ways: 1) it reduces the Reynolds number indicative of 
the ratio between inertial and viscous forces, reducing 
unpredictability and backflow of reagents, resulting in 
greater fidelity of mixing; and 2) it promotes mixing via 
molecular diffusion, which in conventional labware would 
be stochastic and highly time-intensive. 

Extensions into chemical synthesis and 
the rise of microreactors

Microfluidic devices have additional embedded 
characteristics that suit them specifically to chemical 
synthesis and to realizing a novel function as 
microreactors, an expanding field of study and 
production that has followed on the heels of their 
widespread use in biomedical research. In many ways, 
these new developments are complementary, especially 
in generating molecular and medical probes, and in 
pharmaceutical synthesis. Most importantly, their high 
surface tension and low gravitational forces translate into 
highly efficient heat and mass transfer properties, often 
two orders of magnitude greater than those measured 
in standard batch reactors, meaning that: 1) heat is 
quickly dissipated; and 2) reaction equilibrium can be 
very quickly reached. Therefore, highly exothermic 
(read: potentially explosive) organic synthesis reactions 
can often be performed with substantial efficiency and 
yield in microreactors, when they are too dangerous 
to scale up to batch reactors. For example, diazonium 
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ADAPTATION OF MICROFLUIDIC LAB-ON-A-CHIP TECHNOLOGY  
FOR CHEMICAL SYNTHESIS CAN UNLOCK NEW POTENTIALS  
IN EFFICIENCY 
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product focus | microfl uidics

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

chemistry can generate an array of pharmaceutically relevant 
hydroxyarenes and chloroarenes. However, diazonium salts 
are sensitive to light, heat, and shock. Resulting destabilization 
can lead to explosions, and safety measures including constant 
cryocooling are often required. Synthesis in microreactors can 
mitigate the dangers and requirements, while often increasing 
yield and eliminating unwanted reaction by-products.

Increased reaction effi ciencies have substantial additional 
benefi ts. For radiolabeled tracer probes such as those used 
in positron emission tomography, production and use can 
potentially outpace their rapid decay. Moreover, the principles 
of effi ciency can carry over into testing and optimizing reaction 
conditions by multiplexing them in channel or, more powerfully, 
droplet format. In this manner, investigators can develop 
strategies to alter concentrations, compound residence times, and 
switch solvents in real time to pull out important intermediate 
products while increasing effi ciency for end products. For 
instance, in production of azoles by combining diketone and 
hydrazine, one research group tested more than 200 separate 
reaction conditions over a 27-hour span while only using six 
milliliters of solvent and less than 100 milligrams of reactants.  

Moving between microreactors and batch reactors to reach 
production scales can be problematic because of the common 
and unpredictable need to re-engineer synthetic routes 
between laboratory/experimental, pilot, and commercial 
operations. However, strategies to scale out, rather than up, 
have seen preliminary success. In other words, rather than 
re-assess synthesis reactions based on scale, investigators can 
maintain microreactor-scale operations while adding many 
more equivalent microfl uidic devices to reach the total desired 
output. In this manner, the advantages of the microreactors’ 
small size and physical properties can be faithfully 
maintained, while avoiding re-optimization entirely. 

Caveats, limitations, and solutions

There are, however, limitations to LOC microreactors. In 
practice, chip material dictates what kind of synthesis reactions 
can take place. Glass, or glass combined with silicon, has long 
been a preferred standard material for its comparatively inert 
nature. However, modern LOCs are most often composed of 

polydimethylsiloxane (PDMS), which imparts a fl exibility 
amenable to creating cross-fl ow channels and controlling fl ow 
or pressure with specialized Quake valves. 

One major problem in synthesis reactions is that materials like 
PDMS are susceptible to swelling or dissolution by organic 
solvents. Additionally, reactions that use bulk gravitational or 
buoyancy forces, including distillation or phase separation, 
are often more suitable to batch reactors. Finally, multiphase 
reactions, especially with solid or precipitating reactants, can 
clog microfl uidic channels. 

To move toward automating synthetic reactions for drug 
discovery, investigators have begun troubleshooting these and 
other limitations. Of note, proof-of-principle studies have shown 
that electrowetting on digital microfl uidic devices (EWOD) 
unshackles microreactors from external pressure requirements 
that could otherwise clog fl ow channels, and from immobile polar 
organic solvents by encapsulating them with ionic liquids and 
driving their movement around the LOC via potentials generated 
by drag forces. The development and improvement of various 
digital LOC devices employing a multitude of strategies and 
materials, including paper, constitutes perhaps the most dramatic 
step into the future to unlock the potential of microreactors.

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

GAS GENERATOR
ALIGN™ High-Flow Multi-Gas Generator
• Provides curtain, source, and exhaust gas to all SCIEX

mass spectrometers

• This plug-and-play partner for high-end LC-MS instruments offers a

higher flow rate of LCMS-grade nitrogen at more than 25 lpm

• Features the same small profile as other generators in the ALIGN™

series, allowing end users to maximize their lab space

• Boasts the smart controls that enable ALIGN™ products to operate only

as much as called for, reducing noise, costs, and environmental footprint

Parker 

www.parker.com

FIBER OPTIC FTNIR SPECTROMETER
QuasIR 2000
• Now available with a new proprietary large area diffuse 

reflectance probe

• New probe transforms fiber optic near-infrared measurements 

with a much larger sampling area for more accurate and 

repeatable NIR measurements of inhomogeneous samples

• Probe is available in contact or non-contact configurations

•  Can be used for many different applications within the 

food, agriculture, cannabis, pharma, chemicals, and 

polymer industries

Galaxy Scientific 

www.galaxy-scientific.comBENCHTOP CELL SORTER
CytoFLEX SRT
• Boasts new technologies to automate and simplify sort setup 

and stream maintenance, bringing the power of single-cell 

analysis to more laboratories

• Offers up to four lasers and 17 detection channels to help accelerate 

answers in genomics and immunophenotyping workflows

• Provides a hassle-free experience and immediate convenience

Beckman Coulter Life Sciences 

www.beckman.com
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REGULATED MANUFACTURING LIMS
• Features recipe and batch management to provide the full 

traceability of the components of any given batch

• Also includes competency management, an instrument  

calibration and maintenance system, and a product  

grading module

• Runsheet functionality is also built-in, allowing QC tests such 

as blanks, spikes, and duplicates to be pre-defined within 

each runsheet to ensure quality control is standard in all testing

Autoscribe Informatics 

www.autoscribeinformatics.com

technology news

INTEGRATED HIGHPERFORMANCE LIQUID  
CHROMATOGRAPHS
i-Series LC-2050/LC-2060
• The proprietary i-PeakFinder automatic peak integration function 

processes large volumes of data with high precision in a single step

• New features simplify method migration between systems

• Include an easy-to-use interface that replicates the system flow 

channel and simplifies the operating status of the system

• QR codes are positioned strategically to enable video support for 

consumables and simple repairs

Shimadzu 

www.shimadzu.com

TIMEOFFLIGHT MASS SPECTROMETER
JMS-T2000GC AccuTOF™ GC-Alpha
• Features new high-performance hardware that achieves three 

times the mass resolving power and mass measurement  

accuracy of the previous AccuTOF™ GCx-plus

• Offers a wide dynamic range that is beneficial not only 

for quantitative analysis but also for qualitative analysis 

of complex mixtures

• The msFineAnalysis software provides qualitative results by 

combining data acquired by EI ionization and soft ionization

JEOL USA 

www.jeolusa.com
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MODULE FOR AUTOMATION WORKSTATION
FRIDA READER™

• Performs UV absorbance-based quantification and purity 

assessment in a hanging drop, avoiding the consumption of 

samples following nucleic acid purification

• Allows assessment of sample quality and quantity without any 

sample loss, aspirating the sample back into the pipette tip 

after performing hanging drop absorbance measurements

• Uses four separate wavelengths—230, 260, 280, and 320 

nm—to allow real-time nucleic acid quantification in the 5 to 

1,000 ng/μl range

Tecan 

www.tecan.com

NITROGEN GAS GENERATOR
Genius XE SMZ
• Features Multi-Stage Purification™ filtration, targeted at reducing 

moisture and contaminant levels to provide consistent high-quality 

nitrogen gas

• Capable of generating high gas flows with one nitrogen output at 

up to 29 liters per minute and one air output at up to 27 liters  

per minute

• Plug-and-play, user-friendly operation means labs can remove the 

extra costs for staff safety training

Peak Scientific 

www.peakscientific.com

ONLINE 2DLC SYSTEM
Vanquish
• Offers maximum application flexibility and versatility for 

multi-dimensional liquid chromatography

• Delivers confident peak identification and purity analysis 

for even the most difficult to separate analytes

• Integrating the online 2D-LC system with complimentary 

LC assays enables improved sample throughput while 

increasing confidence in results

• Presents an easy upgrade from existing single channel 

standard Vanquish HPLC or UHPLC systems

Thermo Fisher Scientific 

www.thermofisher.com
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lab manager online

LM ONLINE

Check out what else LabManager.com
has to offer—from the latest research and 
industry news, to product resource guides, 
educational webinars, exclusive online 
content, and much more. 

Lab design for life sciences organizations is being impacted as a result 
of COVID-19, and 2021 will be the year that urgent design responses 
to the pandemic coalesce into trends. In many cases, the impact of 
COVID-19 on lab design builds on shifting space planning and space 
requirements that were evident prior to the pandemic. The pan-
demic has amplifi ed trends in modular planning and the mix of lab 
requirements. In this online-exclusive article, Mark Allen, principal 
at HGA, discusses how many life sciences labs will pivot toward new 
research targets and future therapies as a result of COVID-19, and 
modular planning and fl exible lab design will be key to researchers 
getting the most out of their facility. Read the full article at: 
www.labmanager.com/COVID-lab-design. 

What’s new at LabManager.com? 
Lab Design in the Time of COVID



THEIRS is one-size-fits-all.
OURS has room to grow.

ION CHROMATOGRAPHY BY

Say goodbye to 
your comfort zone. 
Learn more at 
ic.metrohmusa.com

0708.A1.1014-LAM © 2021 Metrohm USA, Inc. Metrohm and design® is a registered trademark of Metrohm Ltd.

















M
an
ufa

ctur
ing Green ProductsM

an
ufa

ctur
ing Green Products

Since 1992

f f:
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