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“CUM SCIENTIA DEFENDIMUS" – "WITH 
SCIENCE WE DEFEND.” These are the 
words etched into the marble base of the 
statue in front of the U.S. Army Combat 
Capabilities Development Command 
(CCDC) Chemical Biological Center 
Advanced Chemistry Laboratory. 

We unveiled the statue to the Center 
workforce in a ceremony June 17. The 
bronze figures of a scientist standing 
shoulder-to-shoulder with a warfighter 
outfitted in modern-era chemical biological 
protective equipment remind us every 
day of the critical importance of the work 
we do in support of the warfighter so 
that, in turn, the warfighter can defend 
us all. The reflective double helix rising 
behind them keeps us focused on 
science, technology and the future. 

Across the DoD, efforts are underway that 
bring warfighters and CCDC Chemical 
Biological Center researchers together in the 
spirit of “Cum Scientia Defendimus.” In April 
and May, Center scientists and engineers 
joined Soldiers from the Army’s 7th Infantry 
Division and Marines from the Marine Corps 
4th Marine Division at Yakima Training 
Center in Washington for the Army’s Joint 
Warfighting Assessment (JWA) 19 – the 
Army’s premier modernization assessment 
that brings together material solutions, 
multi-domain operations, concepts and 
capabilities in a live, multinational exercise. 

One of the systems being tested was 
the Nuclear, Biological and Chemical 
Reconnaissance Vehicle (NBCRV) with an 
upgraded sensor package that emphasizes 
on-the-move, standoff detection. The 
NBCRV sensor suite upgrade is funded 
and led by the Joint Program Executive 
Office for Nuclear, Chemical and Biological 
Defense (JPEO-CBRND) and designed, 
developed and prototyped by CCDC 
Chemical Biological Center. Center 
scientists and engineers worked side-by-
side with warfighters leading up to JWA 19 
to provide training and technical support 
on the new sensor suite package, which 
includes both ground and aerial unmanned 
vehicles equipped with chemical, biological 
and radiological sensor packages.

We currently participate in the Defense 
Threat Reduction Agency (DTRA) 
Chemical Biological Operational Analysis, 
a demonstration program in which we 
submit technologies developed at the Center 
to obtain warfighter insight and identify 
potential areas for improvement in a field 
environment.  The Center submitted six 

technologies for warfighter assessment, 
and we look forward to learning all we 
can from the opportunity to put those 
technologies in warfighter hands. 

Center scientists and engineers are 
preparing now for participation in Perceptive 
Dragon 3, a DTRA-funded technology 
demonstration to be held at Marine Corps 
Base Quantico in September. The Center 
has been a lead participant in two previous 
Perceptive Dragon exercises, which 
demonstrated and tested the capability of 
Integrated Early Warning technology to react 
to chemical and biological challenges.  The 
demonstrations assessed the utility and 
feasibility of current and future chemical, 
biological, radiological and nuclear (CBRN) 
tactical voice and data communications 
to enable common battlefield awareness 
and understanding, with Marine Corps and 
Army operators incorporating CBRN sensing 
technologies into their mission planning 
and execution. Perceptive Dragon 3 will 
focus cooperative unmanned CBRN sensing 
systems and dismounted reconnaissance.

These are just a few examples of the 
collaboration taking place every day at our 
campus at Aberdeen Proving Ground, at 
our sites at Pine Bluff Arsenal, Rock Island 
Arsenal, and Dugway Proving Ground, and 
in the field. Center scientists and engineers 
are working side by side with warfighters to 
ensure that when warfighters are confronted 
with chemical biological threats they have 
the right technology to defend themselves. 

Cum Scientia Defendimus! 
 
Eric L. Moore, Ph.D. 
Director, CCDC Chemical Biological Center

Eric L. Moore, Ph.D., is the director of the 
U.S. Army Combat Capabilities Development 

Command (CCDC) Chemical Biological 
Center, the only chemical and biological 

defense technology center of its kind. He is 
a member of the Senior Executive Service 

and is an expert in chemical and biological 
defense and medical countermeasures.

Prior to his selection as Center director 
in October 2017,  Moore served in various 

roles at the Defense Threat Reduction 
Agency including chief of the Advanced 

and Emerging Threat Division, chief of the 
Basic and Supporting Sciences Division and 

senior science and technology manager 
for chemical medical countermeasures.

Efforts are underway that 
bring warfighters and 
CCDC Chemical Biological 
Center researchers together 
in the spirit of “Cum 
Scientia Defendimus”

Director's Message 
Warfighter Collaboration a Center Priority
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CCDC Chemical Biological Center 
In the Field 

CCDC CHEMICAL BIOLOGICAL CENTER is made of many parts and each part has an important role to play in the 
protection against and destruction of chemical and biological threats. In the past several months, personnel have 
traveled not only around the country, but around the world in support of our common mission. Here’s a look at just a 
few of the many places our workforce has touched down. 

Arkansas - CCDC Chemical Biological Center personnel, along with personnel at Pine Bluff Arsenal, developed 
systematic packaging plans for the 20th Chemical, Biological, Radiological, Nuclear and Explosives (CBRNE) Command. 
The effort will ensure units of the 20th CBRNE Command, stationed around the world, have the necessary kit to 
accomplish their missions. The team factored in weight, dimensions, amounts, shelf-life, inspection frequency, and 
physical properties of over 200 separate items to determine how the items will be packed and shipped to Soldiers. CCDC 
Chemical Biological Center’s Packaging Branch specializes in efforts like this, maintaining an excellent track record. 

Missouri - CCDC Chemical Biological Center's Advanced Design and Manufacturing (ADM) worked 
with CDTF leadership at Fort Leonard Wood to conceptualize and produce entirely new training 
environments that provide a heightened sense of realism and immersion through high-resolution, high-
quality background imagery composed of HD composite photography and 3D renderings.

Virginia - CCDC Chemical Biological Center conducted a chemical biological radiological nuclear 
(CBRN) assessment and refresher training for Headquarters and Headquarters Company United 
States Army Intelligence and Security Command warfighters at Fort Belvoir. CBRN assessment for 
40 M50 JSGPM masks was completed and refresher training was provided to three warfighters on 
PMCS, sizing, fitting and fit test procedures with the M41 Protective Assessment Test System. This 
CBRN assessment helps improve readiness and understanding of equipment operations.

Afghanistan - The Center provides on-site and reach back support to the U.S. Army Rapid 
Equipping Force’s Expeditionary Lab. The Ex Lab, as it’s known, consists of one to two 
engineers who manage the rapid prototyping lab. When a Soldier has a need for a custom 
tool, they meet with Ex Lab engineers to brainstorm possible functions and design.

South Korea - A CCDC Chemical Biological Center subject matter expert assisted with the setup and 
modification of a ten point sensor enclosure consisting of fiber optic lines. This technical support was for the 
Capabilities to Enable NBC Threat Awareness, Understanding and Response (CENTAUR) program. CENTAUR 
is an integrated chemical, biological, radiological, nuclear decision support capability that delivers information 
to the commander enabling rapid and improved synchronized planning and effective decision making. 
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FREDERICK COX, PH.D., HAS BEEN 
APPOINTED director of research and 
technology for the U.S. Army Combat 
Capabilities Development Command 
(CCDC) Chemical Biological Center.

Cox has also been appointed to the Army 
Senior Executive Service Corps, the civilian 
equivalent to a general or flag officer. Through 
this appointment, Cox enters into a small and 
distinct group of senior executives tasked with 
providing leadership to the civilian workforce.

Maj. Gen. Cedric Wins, the commanding 
general of CCDC, the Center’s higher 
headquarters, announced the promotion on 
May 14 with an effective date of May 26.

“Being selected as director of R&T is an 
honor,” said Cox. “Having a dedicated person 
leading the R&T Directorate means giving 
the workforce increased stability while 
also giving us more opportunities to enact 
meaningful and sustained change.”

With his start in chemical and biological 
defense as a contractor supporting projects 
for the Department of Homeland Security and 

Centers for Disease Control and Prevention, 
Cox found himself supporting the overall 
chemical and biological defense mission 
of the United States. But a leadership role 
wasn’t a career goal in his formative years.

“Early on, I did not have a desire to be in 
management or leadership roles  – but 
opportunities were presented to me and I 
was encouraged to take them,” Cox said. 
“Throughout my career, people always 
trusted me to do what was best for the 
employees and for the mission and in 
many ways, they saw the leader in me 
when I didn’t always see it in myself.”

Cox made his transition from contractor to 
civilian employee in 2009 when he became 
the Center’s Chemical Biological Radiological 
Filtration Branch chief. After dedicated service 
supporting his team, he was asked to take 
another step up the ladder as Chemical and 
Biological Protection and Decontamination 
Division chief. 
 
Known for his calm demeanor, friendly 
presence and team-oriented mindset, Cox 

was promoted to deputy director of the 
Center’s R&T Directorate in 2017. In that 
role, he was responsible for maintaining 
facilities occupied by all the researchers 
under directorate, leading employee 
professional development and developing 
action plans to meet the Center’s needs.

In 2018, Cox served as the acting director of 
R&T, a position in which he was responsible 
for overseeing the Center’s robust science 
and technology program, including 400 
government and contract personnel 
and 200 buildings worth $1.8 billion.

Cox graduated from Loyola University 
with a Bachelor of Science in chemistry 
and completed his doctoral studies 
at the University of Delaware.

“I’m looking forward to continuing to 
meet with the workforce in face-to-face 
meetings,” Cox said, “in order to get a better 
understanding of how I can help them 
be more successful and ultimately help 
make the Center more successful.” 

Cox Selected as CCDC Chemical 
Biological Center R&T Director

By Shawn Nesaw

Frederick Cox, Ph.D., was recently selected as the 
Center's director of research and technology.Photo by Shawn Nesaw
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Software Upgrade Seeks to Detect 
Chemical Rounds in Flight

By Shawn Nesaw

MILES OFF THE BEATEN PATH IN THE 
UTAH DESERT, a group of researchers and 
military personnel collected data during a 
live fire event in an attempt to determine 
if current radar systems technologies can 
provide early warning to the warfighter.

Integrated Early Warning (IEW) provides 
advance warning to Soldiers on the battlefield 
for a host of different threats including 
chemical and biological threats. IEW is a top 
priority of the U.S. Department of Defense, 
and the U.S. Army Combat Capabilities 
Development Command (CCDC) Chemical 
Biological Center is at the forefront of IEW and 
sensor integration research, development and 
testing. During these most recent live-fire data 
collections, the U.S. Army experimented with 
new ways to teach an old dog new tricks.

That old dog is radar. More specifically, the 
AN/TPQ-50 and AN/TPQ-53 counterfire 
radars, which are designed to detect and 
track incoming artillery and rocket fire to 
determine the point of origin for counterfire 
measures. The counterfire radars have seen 
their fair share of field time, serving both 
the Army and Marine Corps for years.

With advances in so many aspects of 
the U.S. military to create and maintain a 
more lethal force, scientists and engineers 
led by Jennifer Exelby, a CCDC Chemical 
Biological Center chemist supporting the 
Joint Project Executive Office for Chemical, 
Biological, Radiological and Nuclear 
Defense (JPEO CBRND), Experimentation 
Directorate, with the help of radar subject 
matter experts from the U.S. Army Combat 

Capabilities Development Command, 
Command, Control, Communications, 
Computers, Cyber, Intelligence, Surveillance 
and Reconnaissance Center (CCDC C5ISR), 
Intelligence and Information Warfare 
Directorate (I2WD), are in the process of 
determining if a possible upgrade to the 
current radar systems is practical.

“The [live fire event] allowed us to collect the 
data we needed to determine if an upgrade 
to the radars was feasible,” Exelby said.

“We are looking for unique characteristics from 
each round fired which we could potentially 
exploit to develop a new algorithm to enhance 
the radar systems,” Exelby explained. 

Continued on page 7

The AN/TPQ-53 Counterfire Target Acquisition Radar 
System is currently fielded and was used to collect data 
on rounds fired at the data collection event. 

Photos by Dugway Proving Ground Public Affairs Office
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During the live-fire tests at Dugway Proving Ground, the M109A6 Paladin 
was used to fire M110A2 M155 Howitzer and M795 High Explosive rounds 
for the data collection event. Ground Combat Directorate, Yuma Proving 
Ground fired close to 200 rounds during the event. 

Continued from page 6 

The new trick could be an algorithm 
that takes raw data from the radars 
and translates it into useful information 
for Soldiers. In theory, the counterfire 
radars, using the new algorithm, would 
distinguish between in-flight chemical 
and non-chemical threat rounds. 
Furthermore, that data could be used to 
provide greater Soldier awareness through 
their common operating pictures.

“It’s very important to be able to decipher 
a regular round from a chemical round,” 
explained Maj. John Williams II, assistant 
product manager for science and 
technology portfolio integration at CCDC 
Chemical Biological Center. “We need to 
figure out innovative new ways to make 
the current technology meet our needs.”

The live fire event, including the data 
collection and analysis, was funded by 
JPEO CBRND Experimentation Directorate. 
The event was hosted by the Special 
Programs Division, Dugway Proving 
Ground and used rounds filled with liquid 
to represent chemical-fill rounds to see if 
the system could distinguish the chemical 
threat rounds from conventional rounds, 
in-flight and post-detonation. The Chemical 
Materials Activity provided assistance with 
coordinating the approval to fill the rounds. 

But why does the U.S. Army need this type 
of technology?

If Soldiers are taking enemy fire, and a 
chemical round is being used, battlefield 
sensors need to be able to warn Soldiers 
as early as possible so they can take the 
proper action. If warned that chemical 
rounds were incoming, Soldiers would 
begin donning their protective gear sooner. 

“Chemical rounds don’t halt the mission 
objective,” said Williams. “We still have to 
march forward.” Ultimately, as Williams 
puts it, “we’d like Soldiers to be ‘left 
of boom,’ a step or two ahead of the 
enemy, so we can be better prepared.” 

Other sensors used during the data 
collection included hyperspectral imagers 
which could be used to determine 
what liquid was in each munition, Light 
detection and ranging sensors were 
focused on assessing if the backscatter 
was different from round to round and 
acoustic sensors identified differences in 
sounds the munitions made when fired, 
in-air and at impact. 

The data collection was coordinated by 
Exelby and C5ISR Center I2WD radar 
subject matter expert Marge Muller who 
also wrote the test plan, coordinated the 
conventional explosives and transport of 
radars to Dugway Proving Ground. Product 
Manager Radars provided the radar 
systems. The entire effort took a little over 
one year to complete. The complexities of 
coordinating this event were immense due 
to the collaborative nature of the event. 

The data collection piqued the interest 
of many in attendance including the 
artillery and radar communities interested 
in chemical biological threat protection. 
“That’s a win in our book,” Williams said. 
“Any time you can get the interest of 
others, showing there’s potential for them 
to play an important role in chemical 
biological protection, it’s a win.”

Once the data is fully compiled and 
analyzed, the team plans to produce 
several documents regarding this data 
collection and the capability of the 
technology as well as develop the actual 
algorithm if the results show promise. 

Beyond that, the team will need to get 
buy-in from leadership and decision-
makers that a simple software upgrade 
to enhance current radar systems 
is beneficial to the warfighter.  

Once integrated, this new IEW data 
source would give Soldiers more 
information about the landscape of 
the battlefield, enabling a faster, more 
strategic tactical decision to be made.  

“If there’s one big takeaway," explained 
Williams, “it’s sometimes, finding the 
innovative way to integrate with the 
rest of the force is all we need to make 
a big change in how we fight.” 
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The CCDC Chemical Biological  
Center forensics analysis team.

Capabilities Spotlight: Army 
Lab Continues to Meet 

Rigorous OPCW Standards
By Shawn Nesaw

WHO DOES THE WORLD’S LEADING CHEMICAL 
WEAPONS WATCHDOG, the Organisation 
for the Prohibition of Chemical Weapons 
(OPCW), look to when chemical or biological 
weapon agent samples need analysis?

The OPCW, whose mission it is to implement 
the provisions of the Chemical Weapons 
Convention, trusts only a select number 
of highly capable laboratories to analyze 
chemical and biological agent samples 
and produce results necessary to take 
action against said threats and those 
responsible for their use. One of those 
labs is the U.S. Army Combat Capabilities 
Development Command (CCDC) Chemical 
Biological Center in Edgewood, Maryland.

With a rich and impactful history supporting 
the United States’ chemical and biological 
agent defense missions, as well as the 
Chemical Weapons Convention, CCDC 
Chemical Biological Center is the U.S. Army’s 
premier technical organization for chemical 
and biological defense, maintaining state-of-
the-art laboratories and facilities paired with 
subject matter experts in a variety of scientific 
fields to ensure current and future overmatch. 

The team responsible for the recent OPCW 
designation is the Center’s Forensic Analytical 
Branch. Joy Ginter, Ph.D., a research 
chemist at the Center leads the team for 
the OPCW’s biomedical and biotoxin testing 

and Alex Jestel, a chemist at the Center, 
leads the team responsible for the OPCW’s 
environmental testing. Many members of this 
accomplished branch span both biomedical 
and environmental testing efforts. 

Each year, Ginter and Jestel lead their teams 
through challenging sample and test scenarios 
provided by the OPCW to reapply for the 
prestigious OPCW laboratory designation. 

“The designation is important to us and the 
Center because of what it stands for,” Ginter 
explained. “To be a designated lab means you 
are a trusted source for the most accurate 
sampling, analysis and reporting in the world.”   

“We’re one of three labs in the United 
States designated for biomedical testing 
and analysis and one of two labs in the 
United States designated for environmental 
testing and analysis,” Jestel said.

Worldwide, the Center is one of 22 labs 
designated to support environmental 
samples and one of 17 designated 
to support biomedical samples. 

Ginter took part in the last four biomedical 
sample proficiency tests, all of which led 
to the Center receiving the designation for 
biomedical analysis. The Center has been 
designated for environmental samples since 
1997. So far, the biomedical test has been 

limited in scope because of the targeted 
analysis required at very trace levels, while 
the environmental test can vary quite a bit 
due to numerous variables and number of 
chemicals found in any given environment.

“For this year’s environmental test we 
were faced with an inorganic chemical 
spiked into a white powder (along with 
numerous other chemicals) which we’ve 
never seen before in these tests,” Ginter 
shared. Regardless, the team had no trouble 
analyzing and reporting on the powder. 

“We’re a solid, established team,” Ginter 
said. “We’ve all been supporting the tests 
and the OPCW for a number of years so 
when we were confronted with this test, 
we all knew our roles and procedures, even 
when the test threw a slight curve ball at 
us. By trusting our process, procedures, and 
members of the team, we were successful.” 

The team used a host of sample preparation 
techniques such as solid phase extraction, 
solid phase microextraction, liquid/liquid 
extraction and derivatization and analytical 
instrumentation such as gas chromatography-
mass spectrometry, liquid chromatography-
mass spectrometry and nuclear magnetic 
resonance to accomplish their analysis. The 
designation lasts one year, at which time, the 
Center will reapply for the OPCW designation. 

Photo by Shawn Nesaw
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A PLUME OF UNIDENTIFIED SMOKE FILLS 
THE AIR ahead of ground units on the 
battlefield. Immediately, a gray drone deploys, 
navigating the atmosphere to investigate the 
plume. From a distance, it’s clear to Soldiers 
the drone is contaminated thanks to a new 
coating on the drone that, when exposed to 
a chemical agent, instantly changes colors 
to alert  warfighters to a threat compound.

While the story above is fictional, the scenario 
is accurate. As Soldiers come in contact with 
potential toxic chemical threats in the field, 
they need to know what they are dealing 
with so they can take the proper action. 
Based on the needs of Soldiers, scientists 
are developing new methods of chemical 
threat detection to keep Soldiers safe. 

One of the newest breakthroughs in 
colorimetric detection is the development 
of self-indicating colorimetric response 
materials, inorganic compounds that 
selectively detect chemical agents and 
opioids through chemical reactions 
when exposed to specific compounds, 
prompting an immediate color change. 

Besides rapid and vivid color changes, 
these materials can detect chemical threats 
in different physical phases as well as 
various contaminated surfaces, including 

contaminated concrete and asphalt.  
Additionally, once the materials change color, 
that color change is irreversible, another first.  

The current standard for chemical threat 
detection using color change is M8 paper. 
Similar to pH paper used in high school or 
college chemistry courses, the M8 paper 
changes colors when exposed, indicating 
the identity of the chemical tested. 

Synthesizing a detection material that 
selectively changes color with the analyte 
(in all physical phases) and stays that 
way over time was a main goal for U.S. 
Army Combat Capabilities Development 
Command (CCDC) Chemical Biological Center 
research scientist Jennifer Soliz, Ph.D. 

“Self-indicating colorimetric response 
materials maintain their color change 
once exposed, which is one of the primary 
benefits of these novel materials,” Soliz 
said. She discovered the materials and is 
leading the effort to further develop them. 

“I have synthesized several inorganic 
compositions of the self-indicating 
colorimetric response materials over time 
and have had them tested and evaluated with 

Continued on page 10

After being ground into a fine powder, self-indicating colorimetric 
response materials can be developed into various applications.

Jennifer Soliz, Ph.D., pulverizes self-indicating 
colorimetric response materials with a mortar 
and pestle.

Photos by Shawn Nesaw

New Color-Changing Materials Discovered 
for Chemical Threat Detection
By Shawn Nesaw
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agents, opioids, and interferents,” explained 
Soliz. “It was exciting to receive news that 
exposing the materials to specific analytes 
produced the expected color changes and 
that the materials did not change color 
when exposed to interferents, which was 
a significant breakthrough for the Army.” 

The irreversible selective color changing 
properties of self-indicating colorimetric 
response materials makes them valuable 
for the warfighter’s survival.  For instance, 
when a vehicle exposed to a threat returns to 
a location, the color change of the vehicle’s 
surface coating will be unmistakable, 
indicating its need for decontamination. 

Self-indicating colorimetric response materials 
expand the Army’s capability to accurately 
detect different physical states of chemical 
threats. Off-gassing, where the chemical 
threat has absorbed into concrete or some 
other porous medium, poses an invisible 
hazard to the warfighter. While current 
colorimetric detection tools require the use 
of solvents for detection or are limited to 
neat solutions of agents, self-indicating 
colorimetric response materials can detect 
a wide range of concentrations of vapor 
hazards without the need for solvent. 

Each self-indicating colorimetric response 
material is designed to selectively detect 
a different class of chemical agents, such 
as G-type compounds (e.g. sarin), V-type 
compounds (e.g. RVX), and H-type compounds 
(e.g. sulfur mustard), by changing to a different 
color. They are also able to detect opioids as 
well as other emerging threat compounds. 

The Defense Threat Reduction Agency 
has provided funding for this research 
project for the past year. Soliz has a few 
patent applications pending on the self-
indicating colorimetric response materials 
and is planning to expand this effort.  

The materials are currently being developed 
into films, coatings and ultra-lightweight 
portable chemical sensors. Soliz is also 
collaborating with physicists and engineers 
at the University of Alabama to develop and 
incorporate the materials into chemical 
sensing prototypes. Applications include 
incorporating them into fiber optic cables for 
perimeter defense security and equipment 
coatings for unmanned Army operations. 

As the U.S. Army continues its modernization 
efforts through priorities such as 
developing the next-generation combat 
vehicle, CCDC Chemical Biological Center 
scientists continue to research and develop 
new materials to protect the warfighter 
from unseen chemical threats. 

Self-indicating colorimetric response materials can 
be embedded into objects such as this microchip to 
instantly alert warfighters to contaminated items.

Continued from page 9
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I OFTEN TELL PEOPLE I have had three successful careers, all in the 
Army. I had a career in the operational Army, serving in mechanized, 
airborne and special operations infantry units. I had a career as an 
academic, serving as part of the permanent military faculty at the United 
States Military Academy. And I have had a career as an Army senior 
research scientist, serving at the CCDC Chemical Biological Center, in Iraq 
with the Counter Explosives Exploitation Cell and at the Pentagon as the 
Army’s deputy chief scientist. As I look to transition away from the Army 
this July, I have taken some time to reflect on my 35 years as a Soldier 
and Army civilian. Here are some key lessons learned that have helped 
me be successful and are applicable in both military and civilian life.

 1.  “Constantly improve your fighting position.”  
In the Army, when you develop a defensive position you never know 
when the enemy might attack. Therefore, you are constantly shoring 
up defenses and making general improvements to make the position 
as good as possible. I actually learned this first in Boy Scouts under 
the adage “Constantly improve your campsite.” To me this means 
that no matter where you find yourself, constantly improve your 
surroundings. Whether at home or in the workplace, we should each 
strive to leave our communities, our organizations and our world in a 
better place than we found it. If we each take the personal responsibility 
to improve our own position, everyone around us will benefit as well.

 2. “One bad PLF (parachute landing fall), 
and everyone moves up a position.” 
I spent a good bit of my early career in Special Operations and Airborne 
units. Parachute jumps can injure anyone if they are not careful. If 
that happens and you lose someone on the drop zone, you still must 
complete the mission. Therefore, everyone in the unit must be prepared 
to do the job of the person to your left, your right, a level beneath you 
and at least two levels above you. This has several meanings for me. 
The first is that everyone is replaceable. While we are each unique in 
our own way, the humbling truth is when we change jobs or positions, 
we are replaced by someone equally or even more qualified and the 
job continues. The second is that for an organization to be successful, 
everyone needs to know each other’s role and be prepared to pick up 
the slack in the event of an emergency or just when things get tough. 
An organization cannot be successful if everyone works in isolation.

 3. “A short pencil is better than a long memory.” 
This is a favorite quote from my first battalion commander and why 
I constantly am taking notes in my green notebook. No one can 
remember everything, but I find that I remember more if I physically 
write it down. My notebooks allow me to capture key actions that 
must be completed, minutes of ordinary and important meetings, 
random thoughts that pop into my head, and doodles that sketch out 
scenarios, scientific concepts, or even woodworking designs. However, 
they are a great daily record of my activities and more than once I 
have been able to go back in time to prove one thing or another.

 4. “The troops do what the commander checks.” 
As a commander, a director or even a manager there are a lot of 
things you are responsible for. It is probably impossible to truly 
be 100 percent compliant on everything, but there are some key 
activities that are career killers if you aren’t. When you are in a 
leadership position, your subordinates will quickly find out what your 
priorities are based on the questions you ask and what you check 
up on. They will follow suit and pay attention to those things and 
let others slide. Therefore, you must have your priorities in order.

 5. “As soon as you let a standard slip, you have 
created a new standard.”  
As a cadet and officer I was trained that everything could be broken 
down to a task, condition and a standard. That simply means the thing 
you have to do, the constraints or setting you have to do it in, and the 
expected level of performance. It didn’t matter if it was a ruck march or 
maintaining personnel files, there was a standard. If you allowed one 
Soldier to get away with not upholding the standard, then you have just 
lowered the expectations of everyone. That is just as true in the civilian 
workplace as it is in the military. If you allow someone to be late to work 
or not adhere to the company dress code or follow safety guidelines, 
then it becomes impossible to hold everyone else to that standard. The 
standard is there for a reason. Meet it or exceed it, but don't ignore it.

Continued on page 12

10 + 1 Lessons From 
My Army Careers
By Augustus Way Fountain III, Ph.D.

Augustus Way Fountain III, Ph.D., is a member of the scientific 
and professional cadre of the Senior Executive Service. He 
serves as the senior research scientist for chemistry within the 
Research and Technology Directorate of the U.S. Army Combat 
Capabilities Development Chemical Biological Center and is 
retiring after 13 years in that position. He previously retired 
from the Army after 22 years of active duty where he last served 
as a professor of chemistry in the Department of Chemistry 
and Life Science at the United States Military Academy.

Photo by Jack Bunja

From Soldier to scientist, Augustus Fountain has proudly 
supported the warfighter and the greater Army mission 
throughout his 35 year career.
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 6. “Your outward appearance is a reflection of 
your inward motivation.” 
This quote was beat into us by Command Sergeant Major Dalton 
in the 1st Ranger Battalion. Rangers were expected to be the best 
at everything, mostly because they were created to be an example 
for all the other units in the Army. This fact is highlighted in the 
fourth stanza of the Ranger Creed, “Gallantly will I show the world 
that I am a specially selected and well-trained Soldier. My courtesy 
to superior officers, neatness of dress and care of equipment shall 
set the example for others to follow.” How you carry yourself is a 
direct reflection of who you truly are on the inside. In business, this 
can be translated to treat every day as if it is a job interview.

 7. “It can always get worse.”  
In the Army, we often like to “embrace the suck.” If you don’t, life can 
really start to wear on you. One of the truisms I have learned is that, 
despite how bad it is it can always get worse. Therefore, relish in 
whatever situation you are in and make the most of it. I’m neither 
a glass half-full or half-empty kind of person. I’m more of a realist. 
Rather than yearn for what could be, take what you have and make 
the most of it. Because, in an instant things can go sideways.

 8. “Science is a team sport.”  
The concept of the lone scientist toiling away in the laboratory and 
discovering game changing technologies is a myth. That is especially 
true in today’s interdisciplinary laboratories. It takes a large diverse group 
of individuals to be successful in the laboratory. If you cannot work as 
part of or with teams of individuals, you are in the wrong business.

 9. “Don’t paint yourself into a corner.”  
When I was selected by the Army to go to graduate school, I really 
wanted to major in explosives chemistry at the Colorado School 
of Mines. However, my former undergraduate advisor encouraged 
me to major in either analytical chemistry or physical chemistry. 
His point was if your background is too niche, then it will be difficult 
to find relevant work later on. In industry and in government 
labs we need scientists that can expertly span the gamut of the 
sciences to solve Army problems. We have little need for unique 
specialists who can or want to work only on one particular thing.

 10. “Keep it simple.”  
Clearly, 50 percent of a scientist’s job is communications. Scientists 
generally have no trouble talking to their peers about what they are 
doing, but more often than not we have to communicate with senior 
leaders or the general public. If you cannot explain your research in 
terms your grandmother would understand, then I would argue that 
you don’t really know what you are doing well enough. We all need to 
become experts at explaining highly technical research to non-technical 
audiences. Otherwise they will never grasp the value of our work.

 +1. “Don’t tie your ego to your position, so that 
when one goes the other follows.”  
This is my favorite quote from retired General Colin Powell. For many 
in the military it is easy to link your perception of self-worth to the 
rank you wear on your uniform. Many lose their way when they are 
no longer addressed as general, colonel, sergeant major or Soldier. 
This is also true in civil society and is a source of depression when 
people lose their jobs due to cutbacks, corporate mergers or even 
injury. Additionally in both the military and corporate worlds, it can 
drive many to step on others as they rise to the position on the ladder 
they think they deserve. Small missteps can cause you to tumble, 
often knocking those beneath you down as well. While humility is 
a trait all leaders should have, to me this quote is more than about 
humility. It simply means that who I am as a person is much more 
than what I do or what rank I obtain. Whether I am the boss or the 
lowest person on the totem pole, I am comfortable in who I am 
and will do my very best because that is just me being me. 

Continued from page 11

Photos supplied by Augustus 
Way Fountain III, Ph.D.
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"Cum Scientia Defendimus" - "With Science We Defend" 
reminds the CCDC Chemical Biological Center workforce of 

the unique relationship between Soldier and scientist.

CCDC Chemical Biological Center Statue 
Honors Soldiers, Scientists

By Gay Pinder

THE U.S. ARMY COMBAT CAPABILITIES 
DEVELOPMENT COMMAND CHEMICAL 
BIOLOGICAL CENTER UNVEILED A 
PERMANENT REMINDER of the relationship 
between Soldiers and Army researchers on 
June 17 in front of the Center’s Advanced 
Chemistry Laboratory.

More than 100 members of the Center 
workforce were on hand as the shroud was 
removed from the statue titled "Cum Scientia 
Defendimus" – "With Science We Defend."

The statue’s more-than-two-year journey began 
as the brainchild of Frederick J. Cox, Ph.D., the 
Center’s director of research and technology.

“There was an idea to have a statue or some 
ceremonial focal point and we thought 
that Centennial Circle should really have 
something in it,” Cox said.

That notion, which began in 2016, integrated 
into the 100-year anniversary celebration.

“The initial idea was to depict a Soldier, but 
Peter Emanuel [senior research scientist for 
bioengineering] had the idea of having a few 
different designs and having people vote on 
them,” Cox added.

Fulfilling Emanuel’s suggestion, Jason Gitlin, 
senior 3D artist, set to work creating three 
designs for Center employees to vote on - a 

WWI Soldier in personal protective equipment 
(PPE); a dragon, representing the crest of the 
Army’s Chemical Corps; and a modern era 
Soldier in PPE.  

“I had about a week to complete the three 
concepts,” Gitlin said, “I did most of the work 
at home in the evenings, but I wanted to 
make sure that the statue would be worthy of 
the 100-year Center legacy.”

Gitlin said he found himself focusing on 
the modern-era Soldier. “I wanted to put my 
own twist on it to make sure it had layers 
of meaning.  I wanted to capture the key 
relationship that the Center has with  
the warfighter."

Cox revealed more about that key relationship. 

“Clearly, we are here to serve the Soldier 
and honor the Soldier’s sacrifice, but a lot of 
people here have sacrificed and have given 
a lot to support the Soldier,” Cox said. “Folks 
here have been injured. Folks died here during 
WWII in support of the Soldier.”

“Together, we can overcome one of the 
greatest and most terrible threats mankind 
has ever known -- chemical and biological 
warfare,” Gitlin said. “Through innovation, 
research and perseverance the Center 
has been a critical entity over the course 

of a century in the chemical, biological, 
radiological and nuclear (CBRN) mission. 
What better way to highlight the role and 
relationship the Center has with the Soldier 
than by showing a warfighter outfitted in 
modern-era CBRN PPE and a scientist, 
shoulder to shoulder, standing strong 
together?”

Center Director, Eric L. Moore, Ph.D., unveiled the 
statue along with Maj. John Williams and Cox. 

“We all want to work together to protect the 
nation and the warfighter,” Moore said. “I’ve 
always seen this, building capabilities to 
protect the warfighter, as a noble mission. 
The folks here at the Center love supporting 
the warfighter and developing those 
capabilities, and despite all the challenges 
inherent with this type of work, you won’t 
find a more committed, dedicated and 
innovative workforce to develop capabilities 
that the Soldier may not have even known 
they needed.”

Seasoned warfighter Williams agrees. 

“We win wars because we have scientists and 
engineers who do the hard work back here. 
And I think this is paying homage to them, as 
it should be,” Williams said. 

Continued on page 14

Photos by Jack Bunja
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Williams has first-hand experience in 
recognizing the symbiotic relationship 
between the scientist and the Soldier. 

While deployed in Iraq, Williams said he was 
working with a new system and because it 
was so brand new, he often had to rely on 
the scientists who developed the system 
for insight on the equipment and what “right 
looked like.”

“The understanding that they provided me 
allowed us to save lives in theater, so I know the 
importance of this relationship,” Williams shared.

Augustus W. Fountain III, Ph.D., senior 
research scientist for chemistry, saw the 
statue in its practical and artistic terms. 

“I found the statue embodied the idea that the 
scientists here at the Center had the back of 
Soldiers," he said, “and the use of the stylized 
double helix emphasized that defending 
our nation is as baked into our own civilian 
scientist's DNA, as it is in the Soldier's.”

Erected upon its granite base on June 1 
and concealed until the official unveiling 
ceremony, the bronze statue and base 
weighs about three tons, with the base 
inscribed with "Cum Scientia Defendimus," 
"With Science We Defend." 

“This is not only the title of the statue, but 
the perfect embodiment of the Chemical 
Biological Center,” Gitlin said.

Gitlin said his commitment to the statue didn't 
end with the concept generation.  

“I wanted to ensure the execution and 
realization of the design was done correctly as 
well,” he said.

He participated in 100th Anniversary 
planning meetings and provided guidance 
for the manufacturing of the statue. As 
work progressed, he received photos from 
the contactor. “I was involved in critiquing 
the work, and requesting aesthetic and 
anatomical revisions.  When the statue was 
delivered, I inspected it for damage and 
managed its secure storage,” Gitlin said.

With the statue unveiled, Gitlin reflected on  
the experience. 

“It has been an honor to leave such a profound 
mark on Aberdeen Proving Ground and 
represent the Center’s 100 year history,” he said.

During 100th Anniversary planning, committee 
members decided to bury a time capsule next to 
the statue. The Center continues to collect items 
and will inter the capsule in the near future.  

Continued from page 13

Statue designer Jason Gitlin stands with Eric L. Moore, Ph.D., Center 
director, in front of the statue honoring Soldier and scientist.            

Center Director Eric L. Moore, Ph.D., speaks to the 
workforce during the statue unveiling. 
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IN THE ARMY, EVERYONE HAS A JOB 
TO DO. In the simplest of terms Soldiers 
fight and scientists experiment, but both 
work towards the same goals, serve their 
countrymen and accomplish the mission. 

Soldiers and scientists fight on different fronts. 
Scientists “fight” in the laboratories, developing 
new materials, protective capabilities and 
decontamination capabilities that support the 
Soldier on the battlefield. Soldiers fight on the 
battlefield, and are tasked to close with and 
defeat the enemy in ground combat.  Soldiers 
utilize the myriad of capabilities scientists and 
engineers develop to carry out their missions. 

In the past, the Soldiers and the scientists 
have had limited contact with each other, each 
operating in their respective lanes. Scientists 
build and shepherd the capability through the 
lengthy acquisition process. If the capability 
is destined for the field, select Soldiers will 
get hands-on time to help determine what 
works and doesn’t. Soldier feedback may 
not be incorporated into the current iteration 
of the product, but a future version. 

As Army leaders looked towards the future 
of the battlefield and the pace of innovation, 
they saw opportunities to improve how 
things are done. As Army Futures Command 
was forged in early 2019, it was clear the 
Army had big modernization goals in mind 

and in order to accomplish these goals 
quickly and efficiently, leaders across the 
Department of Defense pushed for changes. 

Leaders at the U.S. Army Combat Capabilities 
Development Command (CCDC) Chemical 
Biological Center saw their own opportunities 
to enact change as well – opportunities 
to influence the future for how they do 
business, how they develop products 
and how they support the Soldier. 

“We could see the direction Army was 
headed and we felt it was important to 
get out ahead of it,” said Eric Moore, Ph.D., 
CCDC Chemical Biological Center director. 
“Through some informal meetings with 
the 20th CBRNE Command, we developed 
the initial plans for bringing Soldiers from 
the 20th to the Center to meet with our 
researchers on a regimented basis.” 

The idea was to bring Soldiers and scientists 
together to collaborate on modernizing existing 
technology, develop new technology and forge 
stronger relationships to benefit both groups.

“In my past experience, scientists and 
engineers work on their own and had 
few if any opportunities to interface with 
Soldiers,” said Peter Emanuel, Ph.D., who 
works at the Center as the Army’s senior 
research scientist for bioengineering.

“Making Soldier-scientist interactions a 
priority is paramount for the future of the 
Army,” Emanuel continued. “Engineers 
and scientists are professional problem 
solvers so if we’re going to solve problems, 
they better be the Soldier’s problems.”  

The CCDC Chemical Biological Center 
operates five programs aimed at 
interfacing with Soldiers and solving the 
challenges they face on the battlefield. 

CBRNE Warrior  
Integration Program
The CBRNE Warrior Integration Program 
(CWIP) brings Soldiers and scientists together 
in a collaborative working environment. The 
program, developed and implemented by the 
CCDC Chemical Biological Center, provides 
20th Chemical, Biological, Radiological, 
Nuclear and Explosive (CBRNE) Command 
Soldiers opportunities to learn and grow as 
CBRNE noncommissioned officers while 
assisting the Army by working in partnership 
with science and technology teams developing 
emerging technologies for future capabilities. 

Soldiers come to the Center on a 35-40 day 
duty assignment, meeting with scientists 
in a variety of situations that provide 
opportunities for open discussions about 

Continued on page 16

Army Lab Brings Soldiers 
and Scientists Together 
to Operationalize Science
By Shawn Nesaw

Peter Emanuel, Ph.D., reaches for the exterior sampling arm from inside 
an NBCRV, experiencing, first hand, the challenges Soldiers like Sgt. Ryan 

Ashley must manage during training and deployment. 
Photo by Shawn Nesaw
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the roles each play. Scientists gain a deeper 
understanding of what Soldiers encounter in 
training and on the battle field and Soldiers 
gain a knowledge about what scientists do 
to support the mission and provide feedback 
on new technology. Participants in the pilot 
program provide weekly feedback to 20th 
CBRNE Command leadership in order to 
shape future iterations of the program.

Sgt. Ryan Ashley, a CWIP participant, found his 
one-month experience at the Center beneficial.

“It’s a really rare opportunity to come from 
a line unit and be involved so directly with 
those developing future kit,” he said. 

After an initial brief to the Center’s 
workforce, Ashley was immediately 
approached by researchers eager to ask 
questions of the young warfighter. 

“I took every opportunity to talk with scientists 
and engineers about their work and give them 
my honest input based on my knowledge 
of how the Army and my unit operates,” 
Ashley said. “The discussions were vital 
in making a difference for the future.” 

Emanuel wasted no time meeting with Ashley 
once he heard about how Ashely’s unit 
performed sampling from a Nuclear Biological 
Chemical Reconnaissance Vehicle (NBCRV).

“I was frankly shocked to learn how the 
sampling was done,” Emanuel explained. “So 
much so I had to get inside the recon vehicle 
with Sgt. Ashley to experience it for myself. 
It was extremely difficult to say the least.”  

Emanuel took his new understanding and 
found that, fortunately, solutions to some 
of the shortfalls of the NBCRV sampling 
tools were already being addressed.  

The experience is an example of just how 
critical a constant flow of Soldier input is to 
researchers. “CWIP is bringing the Soldiers 
right to us at the Center, every scientist should 
take full advantage of these opportunities, 
because they are unique and we are fortunate 
that our leadership places such high value 
on these interactions,” Emanuel said.  

“CWIP is good for the unit, the Soldier 
and the scientist.” Ashley said. “I brought 
back valuable information to my unit and, 
vise-versa, provided valuable feedback 
that scientists can use to improve their 
design and development processes.” 

While Ashley has moved on, the connections 
he made during CWIP were important, “I 
have direct access to the team developing 
the sensor suite package for the NBCRV, a 
vehicle I’m intimately involved with in my 
unit, which allows me to provide support 
to that team whenever they need it.” 

In addition to CWIP, Center Chief of Staff 
Thomas Woloszyn integrated the Warfighter 
Lecture Series which provides opportunities 
for researchers to hear from Army-wide 
senior leadership, ensuring scientists are 
hearing from all levels of the Army. 

CBRN Warrant Master  
Trainer Program 
Similar to CWIP is the CBRN Warrant Officer 
Master Trainer Program, which invites 
warrant officers to embed themselves with 
the Center workforce to enhance their skills 
on a variety of CBRN procedures in order 
to train their counterparts. CW2 Meredith 
Reed took part in the program, meeting with 
subject matter experts (SMEs), specifically the 
Advanced CBRNE Training Team, to advance 
her chemistry and biology knowledge base.

Continued on page 17

Continued from page 15

CW2 Meredith Reed participates in lab training 
exercises with the CCDC Chemical Biological 
Center Advanced CBRNE Training Team.

Photo by Shawn Nesaw
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“The training I received at the Center was 
extremely valuable,” Reed explained. “During 
training exercise development, I was able to 
reach back to my contacts at the Center to 
ensure my training was thorough and realistic.”  
 
During her time at the Center she also learned 
processes and procedures scientists and 
engineers go through during the research and 
development of new CBRNE technologies. 
Reed had the opportunity to interface with 
the SMEs who develop detection, filtration 
and decontamination capabilities for the 
CBRN Soldiers. Scientists and engineers 
had first hand access to Reed who gave 
valuable feedback regarding capabilities 
currently in development at the Center. 

“Providing Soldier input at the user level 
on equipment we use every day helps 
scientists tailor capabilities to what we 
actually need and what is feasible in the 
environments we work in,” Reed said.

Warfighter Innovation  
Leveraging Mission  
Expertise and  
Experimentation Program
Another such program is the Warfighter 
Innovation mission Leveraging Expertise and 
Experimentation Program (WILE-E). This 
Center-led initiative employing design thinking 
methodologies brings a multidisciplinary team 
of Center scientists, engineers, technicians, 
analysts and logisticians together to solve 
Soldiers’ real-world operational challenges.  

“We’re absolutely convinced that the 
best people to develop next-generation 
chemical and biological decontamination 
and detection capabilities for the future 
Soldier are the scientists and engineers 
here at the Center,” said Megan Hower, 
chief of the Acquisition Program 
Management & Matrix Support Division.

WILE-E breaks the mold in terms of the 
typical way of developing capabilities 
where Soldiers input is left until the end 
of the process. For the entirety of the six-
month project, WILE-E scientists gather 
Soldier input throughout the project. By 
incorporating the end-user throughout the 
process, the team is more likely to develop a 
capability the Soldier actually needs. It also 
means less trips to the drawing board for 
large revisions to design and use because 
Soldiers will dictate the decisions upfront. 

The new team has their sights set on 
creating solutions by harvesting the 
collective genius of the Center. 

The WILE-E group has direct access to CWIP 
Soldiers, U.S. Army CBRN School subject 
matter experts (SME) and senior leaders, 
and CCDC Chemical Biological Center SME’s 
among others, all to help fill knowledge gaps 
of the end users and their needs and goals.

From a new Army 101 course offered by Center 
NCO SFC Robert Olson, which gives scientists 
a crash course on life as an infantryman, to 
deep-dive discussions with CBRN Chemical 
School Deputy Commandant Scott Kimmel 
on topics such as CBRN Operations Force 
Modernization Strategy, Center scientists 
participating in WILE-E are getting Soldier 
input from all angles, all the time. 

Through programs like WILE-E and CWIP, 
scientists gain insight from Soldiers 
experiences which allows them to hone 
their development process to provide 
the warfighter capabilities they can really 
put to use. At the same time, through 
these programs, Soldiers learn what the 
development process looks like from the lab 
side and gain a better understanding of the 
scientists’ processes and perspectives. 

Scientists who are eager to gain an even 
deeper understanding of the challenges faced 
by Soldiers can enroll in the Greening Program 
and Scientist in a Foxhole.  
 

Greening Program
An immersive, seven-day program, the 
Greening Program is designed to give Army 
civilians a taste of what a Soldier’s life is like. 
From Army basics such as marching and Army 
values to more advanced warrior skills such 
as urban combat tactics and marksmanship, 
civilians get to feel what it’s like to be a Soldier. 

Elizabeth Groover specializes in organizational 
development and training for the G1 at 
the Center. She participated in the 2018 
Greening Program and came away from 
the experience with a whole new view 
of what it means to be a Soldier. 

“The Greening Program really helped me 
understand how a Soldier thinks and acts,” 
Groover said. “My husband is active duty 
so I thought I knew a lot about Soldier life, 
but I was mistaken. The Greening Program 
gave me an even deeper appreciation for 
every man and woman who dedicates 
their life to the service and protection of 
this country.  I use that knowledge in my 

Elizabeth Groover (kneeling) and her team 
prepare to clear a room during a Greening 
Program training exercise.

Photo provided by Aberdeen Proving Ground

SFC Robert Olson teachers Army 101 
to a group of Center researchers.  

Photo by CCDC Chemical Biological Center

Continued on page 18

Continued from page 16
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current role when assessing and presenting 
to teams at the Center to this day.” 

Scientist in a Foxhole
Similarly, Greg Peterson, a research 
chemical engineer, took part in Scientist 
in a Foxhole, a CBRN focused immersive 
experience for researchers where they 
team up with Soldiers to gain a better 
understanding of the end-users needs, the 
environmental demands and user demands. 

“It was very specific to our problems 
and issues with chemical and biological 
capability development. We were able to 
speak directly to the personnel using the 
equipment that we develop,” Peterson said. 

At the most recent Scientist in a Foxhole 
event, CCDC Chemical Biological Center 
scientists observed the 48th Chemical 
Brigade during field training and exercises 
at Dugway Proving Ground, which evaluated 
how tactical teams would assess suspected 
CBRN threats found in clandestine and large 
scale laboratories, and how samples from 
these labs could be collected and analyzed. 

Center chemist Neil Hawbaker, Ph.D., attended 
the event to gain perspective of the end-
user for technology and techniques he is 
developing currently and for ones in the future. 

“It’s important we develop technology 
and techniques with the end user in 
mind,” Hawbaker said. “In doing so, 
it’s more likely Soldiers will use the 
technology correctly and frequently and 
techniques will be performed correctly.” 

Opportunities to sit down with the Soldiers 
for discussions about various CBRNE 
topics proved beneficial to all involved. 

“We got a chance to also understand more 
of what goes into operations on the ground 
and where areas for improvements were,” 
Hawbaker explained. “One Soldier described 
how it was hard to tell if the decontamination 
solution completely covered the Soldier 
during decon. This comment highlighted 
an area of need we need to consider in 
the future of tactical decon process.”  

Another key takeaway from the event was 
considering maintenance, upkeep and shelf 
life when developing technology. Additionally, 
improvements in training on technology 
and techniques was something Soldiers 
highlighted as a critical need because 
some technologies are underutilized.

“We’re so focused on effectiveness that we 
sometimes overlook the practicality of the 
technology until later in the development 
process. When you see someone in full 
MOPP 4 and covered in detectors and 

sensors, you start thinking about more 
practical elements of any tech and how the 
end user will function,” Hawbaker said.  

Committed to Collaboration
As the only noncommissioned officer 
permanently assigned to the Center, Olson 
noted that the Center’s efforts to bring Soldiers 
and scientists together send a strong signal to 
Soldiers and the Army’s research community. 

“These five efforts embraced by the 
Center represent a strong and deliberate 
push towards better collaboration 
among not only scientists and engineers 
but also Soldiers and the research and 
development community,” Olson said.

Emanuel agreed, adding that the Army’s 
goal of modernization goals can only 
be achieved through collaboration. 

“Never in the Center’s history have this 
many collaborative efforts been taking place 
to ensure knowledge sharing among the 
warfighter and the scientist occurs,” Emanuel 
said. “It’s collaborative efforts like these, 
bringing Soldiers and scientists together, 
that will truly move the needle for the Army, 
ensuring rapid modernization occurs on 
the home front which can be applied for 
decisive overmatch on the battlefront.” 

Continued from page 17

Scientists watch Soldiers sample simulated leaking chemical weapons in an 
underground facility to get a better idea of the bulky protective gear Soldiers 
must wear and the dark, constrained environments they sometimes work in. 

Photo provided by Dugway Proving Ground
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Center Invests in Upgrades to 
Restore Obscurant Capability

Provided by CCDC Chemical Biological Center  
Research and Technology Directorate

THE U.S. ARMY COMBAT CAPABILITIES 
DEVELOPMENT COMMAND (CCDC) 
CHEMICAL BIOLOGICAL CENTER is 
restarting its research program on red 
phosphorus in an effort to improve 
Soldier survivability on the battlefield. 

For uses in military applications, red 
phosphorus is the primary ingredient in 
tactical rocket warheads and mortar rounds 
used to generate visible smoke. This smoke 
provides a cloak of protection for warfighters. 

“This high-performance material is extremely 
effective due to its hygroscopic nature, 1 gram 
of phosphorus in a payload produces 3-4 
grams of aerosolized smoke. There is no other 
smoke on the market that currently performs 
at this level,” noted Larry Bickford, chief of the 
Center’s Smoke and Obscurants Branch. 

Adding this capability to the center’s research 
mission required a facility upgrade. “We 
were able to invest $200,000 to support 
infrastructure upgrades in the building. 
This investment allowed us to upgrade the 
building to DoD safety standards; bringing 
an operational capability back to the Center,” 
said Dan Davis, Center business manager. 

“The investment into the safety of the facility 
was non-negotiable when working with these 
hazard-classified compounds,” said Matthew 
Shue, acting director for the Center’s Research 
and Technology Directorate. “Collaborative 
efforts between the CCDC Chemical Biological 
Center Risk Management Office and Aberdeen 
Proving Ground Fire Marshall were critical 
as we worked to ensure the facility would 
exceed DoD requirements, as safety is the 
number one priority for our workforce.” 

The machinery installed in the facility matches 
the type of machinery that would be found 
in a high-volume production environment. 
Matching the machinery found in a high-
volume operation will enable development 

of novel formulas and processes to improve 
the safety of red phosphorus munitions on a 
laboratory scale. The investment facilitates 
a potential future transition of applied 
research to high-volume production.

“Through investing in our laboratory scale 
facility, we can research novel formulations  
and processes to improve product safety for 
the warfighter,” said Bickford. “Red phosphorus 
is chemically incompatible with other energetic 
materials, and this incompatibility requires 
the use of a separate, dedicated facility. If 
moisture penetrates the cavity of the rocket 
warhead or mortar, it can degrade the red  
phosphorus payload and produce phosphine.” 

Phosphine is a hazardous gas and creates 
product handling and storage challenges 
for warfighters. Due to this potential threat, 
there is an immediate user demand for 
research of novel formulations of red 
phosphorus that mitigate degradation 
risks and reduce open-flame risks. 

Building upgrades have been completed 
and the CCDC Chemical Biological Center 
has a list of customers waiting to invest 
in this research. The Center is currently 
going through the final DoD approvals and 
expects the red phosphorous facility to be 
operational during the 2019 calendar year. 

CAREERS AT U.S. ARMY 
COMBAT CAPABILITIES 

DEVELOPMENT COMMAND 
CHEMICAL BIOLOGICAL CENTER

The CCDC Chemical Biological 
Center offers exciting science 

and engineering career 
opportunities and is accepting 
applications from candidates 

who are working toward or have 
earned a bachelor’s, master’s 

or doctorate degree in the 
following fields:

• Biochemistry • Biology • 
• Biotechnology • Chemistry • 

• Chemical Engineering • 
• Electrical Engineering •
• Electronic Engineering • 

• Mechanical Engineering •
• Microbiology • Physics •

• Physical Science •

Find out more and submit 
your resume today! 

www.ecbc.army.mil/careers

FORGE YOUR 
FUTURE WITH US

One of the many safety features in the red phosphorus 
facility is a steel enclosure housing the electrical 
components to safeguard against potential hazards from 
sparks igniting particulates.
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The machinery installed in 
the facility matches the type 
of machinery that would 
be found in a high-volume 
production environment. 
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Employee Spotlight: Amy Dean 
AMY DEAN IS A SENIOR PROJECT ENGINEER with more than 25 years of 
experience in environmental engineering.  Throughout her career, she has 
provided chemical agent demilitarization and operational guidance for the 
U.S. Army as a subject matter expert. Solutions sat down with Dean recently 
to give readers an inside perspective of this accomplished engineer.

Solutions Newsletter: In what ways have 
you applied your engineering background 
in support of the U.S. Army? 

Amy Dean: I began my career after college 
doing environmental work at Aberdeen 
Proving Ground Garrison – air quality 
sampling, hazardous waste management, 
etc. I then supported the Program Manager 
for Chemical Demilitarization, later changing 
names to Chemical Material Activity (CMA), 
doing similar work but also expanding my 
role into operations and closure coordination 
and support. In this role, I was charged 
with ensuring decontamination procedures 
for closure and demolition of the buildings 
were completed in accordance with 
environmental regulations at the Umatilla, 
Anniston, Tooele, Aberdeen and Newport 
Chemical Agent Disposal Facilities. 

With JPEO-CBD, I supported the mission to 
destroy Syria’s chemical weapons aboard 
the M/V Cape Ray through treaty and waste 
management coordination and technical 
subject matter expertise in the form of reach-
back support to the operators aboard the ship.

Once the Syrian mission was complete, I 
wanted to continue working in operations 
so I transitioned to Chemical Biological 
Application and Risk Reduction (CBARR) 
where I am a project manager.  I work 
with a team to develop recovery plans for 
agencies and organizations in the event of 
a chemical or biological incident and the 
execution of those recovery plans. Additionally, 
I support continued chemical agent 
demilitarization work for Program Executive 
Office, Assembled Chemical Weapons 
Alternatives at the Blue Grass and Pueblo 
Chemical Agent-Destruction Pilot Plants. 

Solutions: What influenced you to 
pursue science as a career?

Dean: I really enjoyed math and science growing 
up. Both of my parents have science related 
backgrounds so it was a natural fit to pursue 

a profession focused on science and math.

However, I could never have imagined 
doing what I do now.  I really love the 
work I do! I, like all of my colleagues, feel 
our work makes a significant impact. 

Solutions: How has your role/work 
differed from CMA to CBARR?

Dean: When I worked at CMA I was working on 
one overall project. With my work at CBARR, I 
work with several different customers and the 
projects are all very different from each other. 

Solutions: What role does environmental 
engineering play in terms of chemical 
biological solutions?

Dean: When the Center is looking at new 
technologies, whether it is new means 
of decontamination or remediation 
techniques, environmental engineers 
provide the critical expertise necessary to 
ensure environmental considerations are 
made at all points through the process.

For example, facility decontamination and 
remediation both have protocols that ensure 
the facilities are safe to reoccupy, the disposal 
of hazardous materials are done properly, data 
is documented, and demolition is done in an 
environmentally sound manner. A facility will 
be cleared such that when demolition occurs, 
the environment is not negatively impacted.  

Solutions: Why are environmental 
considerations important as we test 
new decontamination solutions?

Dean: Environmental considerations ensure the 
solutions we create do not add to the problem, 
or create something more hazardous during 
the decontamination process. A remediation 
process could create a lot of secondary 
waste so we are always looking for potential 
decontamination solutions that are really a 
solution. As part of our environmental planning 
leading up to the Syrian mission, we had to 

plan accordingly to have enough isotainers 
on board the ship to store the waste material 
exiting the Field Deployable Hydrolysis System.  
The isotainers had to be compatible with the 
FDHS effluent so there was not a corrosion 
risk. If we ignored those details, the mission 
may have turned out completely different.

Solutions: What is the future of safety/
monitoring as environmental regulations 
continue to develop and the direction we’re 
headed in terms of decontamination solutions?

Dean: I would like to see an increase 
in the collaboration of operations 
and research working together to 
find those operational solutions.

Solutions: What is a pinnacle 
career milestone for you?

Dean: Every day I enjoy my work, I think we 
are making a difference no matter the size 
of the project. Supporting the Syria mission 
was a high point for me. I was happy I could 
support the team on board with what they 
needed. We did something amazing! 

Solutions: How do you support the community?

Dean: While I was involved with Harford 
County Public Schools for a number of years, 
one of my children is in college and one is 
working at Aberdeen Proving Ground now.   
As I went through the college application 
process with my kids, I realized there was 
a need for extra support in high schools 
for more college planning. Since then, I’ve 
started working with my local high school’s 
guidance counselors to provide college 
planning sessions. I offer support for parents 
and students to inform them about not only 
the college process but more broadly, the 
post-high school process. I feel it’s important 
for kids and parents to know their options 
after school and to at least consider the 
many possible options that are available. 
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WHEN WE THINK OF THE U.S. ARMY 
responding to or countering the range 
of CBRNE hazards at home and abroad, 
the active warfighters of 20th Chemical, 
Biological, Radiological, Nuclear, and 
Explosives (CBRNE) Command may come 
to mind. While this specialized command 
certainly sees its share of missions, the 
majority of the CBRNE response team 
is comprised of members of the U.S. 
Army Reserve Component. One particular 
chemical, biological, radiological and 
nuclear (CBRN) unit in the Army Reserve 
that is a local asset is the U.S. Army Reserve 
Consequence Management Unit (CMU), 
which is aligned under the 76th Operational 
Response Command and operationally 
controlled by the 20th CBRNE Command.

Established in 2001, the CMU provides 
multi-disciplinary consequence 
management expertise for U.S. Army, joint 
and interagency operations concentrating 
on CBRN threats. 

A multi-functional formation, the CMU is 
a Reserve force ready to deploy around 
the globe to combat CBRN threats. 
It includes a mix of Chemical Corps, 
Military Intelligence and Medical Service 
Corps Soldiers, including officers and 
noncommissioned officers in related areas 
with advanced degrees, specialized training 
and licensing in their civilian professions. 

Some of that specialized training is 
available right here at the Combat 
Capabilities Development Command 
(CCDC) Chemical Biological Center 
through the U.S. Army CMU Speakers 
Series under the direction of Janet Jensen 
at Joint Project Manager Guardian. The 
series was conceived by former CMU 
commander Col. Barrett Parker as a way 
to provide new information to the unit; 
increase awareness of local resources 
at the CCDC Chemical Biological Center; 
facilitate professional networking between 
the Soldiers, scientists and engineers and 
encourage knowledge sharing in a friendly, 
low-cost venue. The benefits of the series 
include new connections between people, 
new information shared on relevant CBRN 
topics and issues, and increased familiarity 
among CMU members with resources and 
people at the Center. 

The series is supported by the Center and 
the Joint Program Executive Office for 
Chemical Biological Radiological, Nuclear 
Defense, and the Defense Threat Reduction 
Agency. Topics cover technologies, threats, 
issues in chemical, biological, radiological 
and nuclear, decontamination, protection, 
and public health. 

Members of the CMU are viewed as  
experts in various CBRNE domains, to 
include: domestic response missions, 
defense support to civil authorities, 
countering weapons of mass destruction 
and CBRN technical intelligence analysis. 
The material they learn in the CMU Speakers 
Series informs commanders in a joint 
operations center during an event, providing 
that commander with relevant information 
to make the best decisions possible. 

As a former member of the CMU who 
has attended many series installments, I 
know first-hand the superior information 
relayed to members of the CMU. Currently, 
I serve in U.S. Army Reserve in the 75th 
Innovation Command, Detachment, 
that is operationally controlled by CCDC 
and serve as the liaison officer for the 
CCDC Chemical Biological Center. I can 
confidently confirm that our reserve 
response teams are receiving the latest 
information in the CBRN field. I was proud 
to be a member of the CMU and grateful 
for the opportunities that Janet Jensen 
and the CMU Speakers Series provides to 
support warfighters. 

Joe Gordon is the assistant chief of staff 
G3/5 at the U.S. Army Combat Capabilities 

Development Command Chemical Biological 
Center. He is also a major in the U.S. Army 

Reserve. Gordon previously served as an 
operations specialist and an operations 

officer with the Center. He is a graduate of the 
Johns Hopkins University’s Carey Business 

School where he received a master’s degree 
in business administration. He is also a 

graduate of Illinois State University.

Working for the Warfighter
Providing A Continuous Stream of Knowledge  
in the Ever-Changing World Of CBRN Defense
By Joe Gordon

The CMU is a Reserve force 
ready to deploy around the 
globe to combat CBRN threats. 
It includes a mix of Chemical 
Corps, Military Intelligence 
and Medical Service Corps 
Soldiers, including officers 
and noncommissioned 
officers in related areas with 
advanced degrees, specialized 
training and licensing in 
their civilian professions.
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DEEP IN AFGHANISTAN a small team of 
engineers works for the warfighter in the 
most literal sense of the phrase. The team 
runs the Expeditionary Lab (Ex Lab) operated 
by the U.S. Army Rapid Equipping Force 
(REF) and supported by U.S. Army Combat 
Capabilities Development Command (CCDC) 
Chemical Biological Center engineers.

Their mission is to work directly with 
U.S. Army forces deployed globally 
to develop and provide specialized 
equipment in a very short period of time 
using the best technologies available.

The REF currently operates one Ex Lab in 
Afghanistan and can deploy a second lab 
anywhere in the world as needed. A team of 
engineers mans the lab, meets with Soldiers, 
and creates specialized equipment based 
on the Soldiers’ immediate requirements.

The REF started deploying engineers and 
scientists to work directly with Soldiers 
in combat zones more than 16 years 
ago. The Ex Lab has been deployed since 
2012. In 2014, REF began leveraging the 
capabilities of CCDC Chemical Biological 
Center to support the Ex Labs.

Since then, CCDC Chemical Biological Center 
has helped make the Ex Lab a success by 
providing critical support such as project 
management, dedicated reachback, 
fabrication, engineering design and training.

The Ex Lab is a unique capability for both 
the Army and DoD in its ability to quickly 

design, fabricate, test, and equip custom 
materiel solutions in a matter of hours 
to days, all within a combat zone.

“We can usually turn around projects within 
a few days,” explained Angel Cruz, Ex Lab 
project lead at CCDC Chemical Biological 
Center. “It all depends on the complexity of 
the project and what materials we have on 
hand. It takes a smart, flexible and dedicated 
team supported by a strong network to 
achieve the results of the Ex Lab.”

The Ask

In the field, Soldiers typically have access to 
what they need to complete their mission. 
However, from time to time, Soldiers find 
themselves in need of a specific tool or widget 
to help with a persistent or unique problem or 
to solve a one-off specific need. In such cases, 
Soldiers can meet with an Ex Lab engineer to 
discuss their need and develop a requirement.

“The lab has an open door policy so Soldiers 
literally walk into the lab throughout the day 
to meet with the engineers. If a Soldier isn’t 
located near the lab, they can call, email, or 
arrange for an engineer to travel to them to 
see their issues first hand,” explained Cruz.

When a Soldier submits a request, the 
on-site REF team chief reviews it and, 
if approved, the project becomes the 
responsibility of the lead engineer. The 
engineers will determine the best solution 

for the project, design it, obtain approval 
from the Ex Lab team and the requestor, and 
then move on to fabrication and testing. 

The Ex Lab handles most requests on-site 
and in short order. To make this happen, the 
Ex Lab is outfitted as a high-end fabrication 
shop, including welding and machining 
tools; 3D printers; 3D scanners; electronic, 
textile and thermoplastic equipment; hand 
and power tools; raw stock and materials; 
powerful computers and software; and, 
most importantly, talented engineers. 

“Our engineers in the field are highly valuable 
assets and pivotal to successfully meeting the 
Soldiers’ requirements,” said Cruz. “It takes a 
special breed of engineer to thrive in a combat 
zone. They are consistently required to think 
outside the box. We are asking them to not 
only design on the fly but then to build their 
own designs. They’re downrange, meeting 
with Soldiers and seeing the issues first hand, 
collecting data, designing and perfecting the 
designs and doing the fabrication. If they can 
complete the entire project on-site – great! But 
if not, our team here at the Center will do what 
it takes to support them and make it happen.” 

Reachback Support Process

The Ex Lab has vast capabilities for a 
transportable design and prototyping 
lab, but still has limits. With such a small 
footprint downrange, and only so many hours 

Expeditionary Lab Provides 
the Right Tools for the Job

By Shawn Nesaw

After a brief meeting with a Soldier, Ex Lab 
engineers developed this trip line hook which 

breaks down to lay flat when not in use.

Continued on page 23
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in a day, the Ex Lab has dedicated reachback 
support provided by the Advanced Design and 
Manufacturing (ADM) business unit at the Center. 

The lead engineer can request reachback support at 
any time, for any reason – whether they don’t have 
the data, subject matter expertise, proper machinery, 
or just not enough time. ADM will provide what they 
need either organically or sourced from another 
research and development center within CCDC. 

A good example of reachback support was for a K9 
dog leash cradle the Ex Lab 3D printed on-site in 
Afghanistan. Ex Lab engineers used a process called 
fused deposition modeling, the most common 3D 
printing process and the only 3D printing process 
the lab possesses, to create the leash cradle but 
the K9s were causing failures in the parts. The Ex 
Lab sent the design back to the Center for revision. 

“Due to the low quantity needed, we determined in-
house plastic injection molding wasn’t cost effective 
so we printed the parts using a completely different 
and stronger process and material,” explained 
Cruz. “Once completed, we painted and shipped the 
finished product back to the Ex Lab to equip them.”

ADM’s support doesn’t end with reachback, 
however. They are also responsible for keeping 
the Ex Lab fully operational. This includes 
staffing the lab with Department of the Army 
civilians and contractors, providing deployment 
training, remote troubleshooting and training, 
engineering design, reverse engineering, IT 
support, marketing, writing and managing various 
contracts, equipment maintenance, procurement 
and shipping of supplies, inventory tracking, and 
overall technical management of the Ex Labs.

“One of the best aspects of the Ex Lab is every 
day is different,” said Cruz. “Soldiers come in daily 
with requests, sometimes multiple times per day, 
all with completely different requests. We never 
know what the next knock on the door will bring.” 
Among the most recent requests to come into the 
Ex Lab were a quick way to secure payloads to an 
unmanned aircraft system, a custom radio operator 
backpack, and a vehicle mount for a handheld radio. 
All three requests became new Ex Lab projects. 

And the requests are varied, from textiles and 
electronics to concealment devices to tools and 
other hard goods. “If a Soldier is completing 
maintenance on a vehicle and needs a specific 
grease gauge, we can design and 3D print one in a 
couple of hours for the Soldier,” explained Cruz.

Soldiers have a variety of missions that 
require specialized skillsets and equipment 
to ensure success and enemy overmatch. 
CCDC Chemical Biological Center and The 
Ex Lab are in-field, ready to provide the Army 
with superior prototyping and development 
support to ensure Soldiers are equipped with 
the right tools to complete their missions. 

Continued from page 22

Development phases of the Firefly IR beacon. 
The bottom version is the final version. The 3D 
printed piece held the battery in place firmly, 
increasing the beacon’s effectiveness.
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Women Researchers Provide Soldier 
Support Through Science

By Gay Pinder
FROM MARIE CURIE TO MAE JEMISON,  
women researchers have contributed 
significantly to scientific understanding. 
From the discovery of radium to 
studying the applications of space flight, 
women have carved out a place for 
themselves in a male-dominated field.

Women scientists at the U.S. Army Combat 
Capabilities Development Command (CCDC) 
Chemical Biological Center are at the 
forefront of developing innovative ways  
to protect the warfighter. 

Erin Durke, Ph.D., Elizabeth Dhummakupt, 
Ph.D., Megan Hower and Jennifer Soliz, Ph.D., 
are leading the way in protecting Soldiers from 
the effects of chemical and biological agents. 

Durke, a research 
chemist with a 
Ph.D. from Virginia 
Tech, began her 
career at the 
Center in 2011 as 
a post-doctoral 
researcher 
studying the 
interactions of 
chemical warfare 

agents (CWAs) and surfaces using an ultra-
high vacuum (UHV) chamber – the first time 
such an experiment had been undertaken. 
The Center currently has four chambers 
and remains the only facility in the world 
to test chemical agent in UHV chambers.

Now, much of Durke’s time is 
dedicated to studying aerosols and 
materials in those chambers. 

“We try to understand CWA reactions at 
the most fundamental level,” Durke said. 
“By utilizing UHV chambers, which operate 
at pressures in the 10-9 – 10-10 Torr 
(atmosphere is 760 Torr), the only molecules 
present in the chamber are those we intend 
to study. So we install a surface of interest, 
perhaps a new material for filtration or 
protection, and expose it to CWA and follow the 
reaction in real-time with multiple techniques.” 

Durke explains that studying the effects 
of CWAs on various materials aids in the 
development of new protective clothing, 
filtration media, and substances that 
can enhance warfighter safety. 

Just a few doors away, Jennifer Soliz works 
to support the warfighter in a different way. 
With a background in inorganic chemistry, 

Soliz focuses on her latest discovery, 
self-indicating colorimetric response 
materials, which she holds patents on. 

Soliz, who earned 
her Ph.D. from The 
Ohio State University, 
synthesizes inorganic 
compounds that 
detect hazardous 
chemical threats 
by changing color 
in their presence. 

“For example, I’ve 
developed a blue 
compound that 
turns yellow in the 

presence of mustard gas,” Soliz said. “I have 
also synthesized other colored compounds that 
change color in the presence of Sarin and VX.” 

Soliz works with various transition metals 
containing d-electrons. According to Soliz, 
these materials provide exciting opportunities 
regarding how they change optically, 
electronically and magnetically in the presence 
of hazardous threats. These materials have 
the potential to provide innovative ways to 
approach the detection of chemical agents. 

Leading women researchers at the U.S. Army Combat Capabilities 
Development Command Chemical Biological Center. L-R: Elizabeth 
Dhummakupt, Megan Hower, Erin Durke & Jennifer Soliz

Continued on page 25
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One such innovation is the ability of Soliz’s 
compounds to detect the existence of agent 
vapors that emit from porous surfaces 
– something typical organic M8 paper or 
portable Infrared detectors cannot do. 

“You may have a porous surface like concrete.  
The concrete can absorb chemical agent and 
become an unseen threat,” Soliz explained. 

In a practical application, a drone coated with 
an array of Soliz’s colorimetric compounds 
could navigate through a contaminated 
battlefield and return with a different 
color, indicating the presence of toxic 
vapors from specific chemical threats. 

Elizabeth 
Dhummakupt, 
who studied at 
University of Florida 
for her Ph.D., also 
researches chemical 
agents, but from 
a different angle. 
Although trained in 
mass spectrometry, 
her current 
research involves 
biomarker discovery. 
Biomarkers 

are molecular substances in the body 
that can be used to indicate health or 
disease. Dhummakupt looks at human and 
animal biological samples to determine 
if the subject has been exposed to a 
particular chemical agent and how the 
body responds to that exposure. 

“We’re looking for certain signatures that 
can tell us what’s going on even though 
the person exposed might not feel any 
different,” Dhummakupt explained. 

In addition to her chemical agent biomarker 
study, Dhummakupt also conducts biomarker 
research in human performance which could 
impact higher level command strategy. With 
access to quantitative data revealed by 
biomarkers, Dhummakupt says a Soldier’s 
commander can make a better informed 
decision as to whether a Soldier can perform as 
he or she is required to accomplish the mission.

All three women are principal investigators in 
the Research and Technology Directorate of 
the Center where they oversee and manage 
projects, including budget, milestones, 
deliverables and of course, the actual research.

Megan Hower, 
who works in the 
Center’s Engineering 
Directorate, puts 
her biochemistry 
degree to use in 
a way she could 
not have imagined 
while attending 
Bucknell University. 
As chief of the 
Acquisition Program 

Management & Matrix Support Division, 
Hower oversees the matrix workforce, a 
group of acquisition experts in technical fields 
embedded within acquisition program executive 
offices, including the Joint Program Executive 
Office for Chemical, Biological, Radiological 
and Nuclear Defense (JPEO-CBRND).  

“The matrix workforce bridges the acquisition 
program of record focus of the JPEOs and the 
technical base and underlying chemical and 
biological expertise of the Center,” she said. 
Her biochemistry studies prepared her for 
Center projects that involve detecting harmful 
chemical, biological, radiological, and nuclear 
substances, and using protective technologies 
to shield the warfighter from agent threats. 

Hower spent most of her career as one of 
those matrix professionals, working with 
teams to develop and sustain a number 
of specialized respiratory masks for the 
warfighter as well as radiological and nuclear 
detection systems. She then progressed 
to product manager and to chief systems 
engineer for radiological and nuclear defense. 

“It was very technical,” Hower reflected. 
“Now I look at how we can better manage 
and connect with the matrix workforce. 
How do we all work together to achieve end 
goals … improving acquisition, innovating 
technologies and supporting programs of 
record to get products to the warfighter?” 

Taking a warfighter solution from the 
drawing board to the battlefield is Hower’s 
purview as an acquisition chief. 

“Acquisition is huge and complex,” Hower 
said. At the Center, acquisition specialists are 
involved in all stages of developing products for 
the warfighter, including defining the Soldiers’ 
needs and developing items that have never 
been made, modifying and procuring existing 
products, fielding products, understanding 
their sustainment and planning for their 
disposal. The Center’s matrix workforce 
executes all of this while adhering to a 
plethora of federal laws and regulations. 

Hower began her career in sustainment 
near the end of the product lifecycle, and 
worked her way backwards in the process. 

“I advocate for that approach because what 
it meant was that I had a perspective,” Hower 
said. “Each time I went to my next program, I 
could see the downline effect of the decisions 
we would make which I don’t think I would have 
had if I had gone about it a different way.” 

Overcoming Challenges 
Deciding to pursue careers in science 
provides rewards for each woman. They 
enjoy working collaboratively with coworkers 
on innovative projects, but admit to facing 
challenges at times in their careers. 

“Several years ago, I attended a program 
managers’ review. I sat at the table and 
realized I was the only female, the only 
person not in uniform and the youngest 

person by 15 years,” Hower said. 

Coming from a long line of independent 
women, Hower said that she didn’t let the 
experience intimidate her; instead she 
asked herself, “How can I contribute?”

For Soliz, the challenge is sometimes 
overcoming a three-fold sense of 
professional isolation: being a woman, a 
Latina and a Native American in science. 

“I stick out,” Soliz said. The University of 
Texas at Austin, Soliz’s undergraduate alma 
mater, recently invited her to speak at a 
gathering of young women interested in 
pursuing careers in science.  “I was happy to 
see that there were several highly motivated 
women of all colors at the gathering. I think 
it’s important to meet and interact with 
women in strong leading roles,” Soliz added. 

When deciding to pursue her Ph.D. in 2010, 
Dhummakupt recalls encountering one of 
the oldest stereotypes about women. 

“I did encounter some men who thought 
that women should not become Ph.D. 
scientists because all they were going 
to do was get married and have kids 
and leave the field,” she said. 

Balancing Act 
Dhummakupt, a mother of an almost 3-year-old 
with another expected in June, admits striking 
the optimal work-life balance can be difficult. 

“I love my job, that’s one reason why I 
work as a parent,” she said. “I love what I 
do and the impact it has, but sometimes 
colleagues, emails and phone calls have 
to wait; I have to focus on my family.” 

Soliz and Durke agree. Both are mothers 
and say trying to do it all can be a 
struggle, but it’s also rewarding. 

“I love my daughter. She is the absolute 
world to me,” Soliz said. “But I also love 
working. I want my daughter to be 
inspired and say, ‘I can do this.’ I want 
her to succeed and be all she can be.” 

“The mom part is the hardest,” said Durke, 
a mother of three girls and a boy. She said 
that balancing her responsibilities as a 
principal investigator with her parental 
responsibilities, “is still really hard.” 

No matter how hard the work-life 
balance may be, these scientists know 
it’s even harder for the warfighter. 

Soliz’s father served in the Marines during 
the Vietnam War and her grandfather 
served in the Army during WW II. She 
says that her work motivates her on a 
personal level as well as professionally. 

“I think back to the stories of my father and 
my grandpa serving in the military, and they 
are my inspiration to serve my country,” Soliz 

Continued from page 24
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Continued from page 25

said. “If my work can provide a benefit to the 
Soldier, then I feel like I’ve done my job.” 

“Those men and women are out there every 
day risking their lives for us,” Durke said. 
“If there is something we can do on our 
side to help make sure they come home, 
what better motivation do you need?” 

“That’s one of the main reasons I love 
coming to work here,” Dhummakupt said. “I 
know what I’m doing is protecting people… 
protecting people who are protecting 
me, my family and my country.” 

“This is the heart of what we do,” Hower said. 

Advice to Future Scientists 
Dhummakupt, Durke, Hower and Soliz are 
subject matter experts in their fields who 
have earned the respect of colleagues at 
the Center and beyond. For any women 
who strive to be leaders in science, 
they have some words of advice. 

“Don’t let yourself get boxed in.” Dhummakupt 
suggests that a chemist might consider 
learning to code. “Everything is very fluid 
now. Discover what skills you need beyond 

your regimented coursework,” she said. 

Durke suggests taking advantage 
of the changing culture. 

“There is so much effort now to ensure 
there is equality, that there are as many 
women as there are men in positions in 
science,” she said. “There are internships and 
scholarships, and some are just for women 
like the Clare Boothe Luce Scholarship. I 
was lucky enough to win that scholarship.” 

For Soliz, it comes down to this. “If 
you absolutely love what you do, 
don’t let anything stop you." 

THE U.S. ARMY HAS MORE THAN A FEW 
TECHNOLOGIES to decontaminate chemical 
agents. Some work well against mustard 
agent, some decontaminate nerve agents 
more effectively, and some work well against 
agent in different physical forms such as 
aerosol. But what if Soldiers could use one 
universal decontamination tool against any 
agent threat they came in contact with?

Researchers at the U.S. Army Combat 
Capabilities Development Command 
(CCDC) Chemical Biological Center 
have set out to do just that – develop 
a universal decontamination capability 
through synthetic biology. 

The research is a product of the Biological 
Engineering for Applied Materials Solutions 
program, known at the Center as BEAMS. 
Established 18 months ago, BEAMS 
keeps scientists hungry, striving for newer, 
bigger and better warfighter solutions. 
Center scientist Jared DeCoste, Ph.D., is 
the principle investigator on the project, 

leading the overall research effort. 

“This is an interdisciplinary effort,” 
DeCoste explained. “No one person 
could have broad enough expertise to 
accomplish what we’re trying to do.” 

“The BEAMS program is bringing scientists 
from around the Center together to 
collaborate and ultimately work towards 
creating new technologies that benefit the 
warfighter,” said Eric L. Moore, Ph.D., director 
of CCDC Chemical Biological Center. “We’re 
investing in ourselves through BEAMS.” 

The Research
Research for this project revolves around 
combinations of metal-organic frameworks 
(MOFs) and special organic compounds 
called porphyrins, which are derived from 
E.coli. Using synthetic biology, researchers 
are developing a solid decontamination 
material that could support any and all 
decontamination needs for warfighters. 

Center researchers chose to modify E.coli 
due to its simplicity as an organism and 
the ability to easily modify E.coli’s DNA, a 
function necessary in order to produce an 
E.coli biproduct called protoporphyrin IX. 

Typically, scientists would synthesize 
new materials chemically in a classic 
lab setting, creating reactions through 
chemistry. In this case, there was no way 
for scientists to create protoporphyrin IX 
through traditional chemical means. 

“For us, protoporphyrin IX is incredibly 
interesting,” DeCoste said. “We can do things 
with this we can’t do with other molecules.” 

Porphyrin molecules, including 
protoporphyrin IX, have the ability to 
absorb light and modify oxygen, creating 
a highly reactive oxygen –  known as 
singlet oxygen – that has the ability 
to decontaminate mustard agent. 

Jared DeCoste, Ph.D., observes MOFs via a 
fluorescence confocal microscope.

Continued on page 27
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Army Researchers Leverage Synthetic 
Biology to Explore Universal 

Decontamination Material  
By Shawn Nesaw
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Once the team created protoporphyrin IX, 
they turned to a very specific MOF known 
for its stability, porous makeup and ability to 
decontaminate chemical agents – NU-1000.  

NU-1000’s pores help increase 
reaction time, while its overall structure 
can support the addition of other 
molecules without compromising the 
MOF’s decontamination ability. 

 “We needed a MOF that would act as a 
support for protoporphyrin IX,” said DeCoste. 
“NU-1000 inherently decontaminates 
G-agents such as sarin and VX but we 
also knew it couldn’t decontaminate 
mustard well, so putting the two together 
resulted in a more versatile material.” 

While the team hypothesized combining 
protoporphyrin IX and NU-1000 would 
work, they were surprised with the 
results. “It worked even better than 
we hypothesized,” DeCoste said. 

Harnessing Light
NU-1000 absorbs light, creating reactive 
oxygen species that can induce photocatalytic 
oxidation reactions under UV and blue light. 
While these wavelengths are a small part of 
white light and sunlight, researchers knew it 
was a head start in enhancing the reaction. 

“Our team sees a lot of benefits to creating a 
material that absorbs light to decontaminate 
agent,” DeCoste said. “Light from the 

sun is usually present during operations 
in the field, so why not try to create a 
material that utilizes the sun’s light?” 

The team is currently experimenting with 
other light wavelengths to determine which 
light works best for decontamination so when 
sunlight isn’t available, decontamination can 
still occur using artificial light. 

Through research, the team saw positive 
results when the MOF and protoporphyrin IX 
were combined and exposed to white light. Half 
decontamination, a common metric used in 
this type of research, occurred in 25 minutes.

Future Research
Moving forward, the team looks to perfect 
the decontamination of mustard agent while 
decreasing the decontamination time. 

“Ultimately, we want to use the sun to 
decontaminate a Soldier’s uniform in real-time,” 
DeCoste said. “We know the wavelengths of 
light we can harness to potentially optimize 
toward a product for the warfighter.” 

Additionally, the team is looking to optimize 
the biosynthetic pathway, the procedure 
of developing the protoporphyrin IX at 
the E.coli level, so they can produce 
the most protoporphyrin IX possible 
for future experimentation.   

The team also plans to explore other 
porphyrins to test in the NU-1000 MOF 
platform to see if any have a positive 
effect on improving the reactions.  

Beyond that, DeCoste is interested 
in studying the photophysics of their 
research so they have the highest level 
of control possible over the reactions. 

“We proved this works but we still want to 
know more about how the light is interacting 
with matter on a basic level,” DeCoste said. 
“We always look to understand the basics 
of what we’re doing to gain the deepest 
understanding possible about the materials 
and capabilities we’re developing.” 

DeCoste noted that the research could 
lead to improvements on large-scale 
decontamination capabilities. He envisions 
new self-decontamination coatings for 
vehicles, sensors, weapons and tools that 
react with sunlight or artificial light source 
to decontaminate quickly and easily. 

Beyond Mustard
Protoporphyrin IX only attaches to the ends 
of NU-1000 meaning mustard reactions 
will occur at those sites but the entire 
middle of the MOF still maintains the 
ability to react with VX and G agents. 

In the future, porphyrins might only 
be a piece of a larger, more complex 
material that has other molecules added 
to it to increase its overall impact. 

“Our goal is to provide the warfighter the 
smallest amount of material that can 
react the most and ultimately deliver 
the biggest impact,” DeCoste said. 

Continued from page 26

Researchers test different light wavelengths on MOFs to 
understand which wavelengths are absorbed and how they can 
harness light for decontamination purposes.
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Heat-Based 
Decontamination 
May Allow 
Return of 
Personal Effects
By Gay Pinder

Joe Myers, chemist and primary investigator of CHAD, places 
a pocket knife into one of the four SIV chambers.

THROUGHOUT ITS MORE THAN 100-YEAR 
HISTORY, the U.S. Army Combat Capabilities 
Development Command (CCDC) Chemical 
Biological Center has been dedicated to finding 
ways to protect the warfighter from exposure 
to chemical warfare agents like mustard gas. 
Many times, when looking at decontamination 
methods, scientists may in effect fight 
fire with fire by combating contamination 
with the use of other strong chemicals.

Recently, Center researchers have been 
working with a process called Chemical Hot 
Air Decontamination (CHAD) to remove toxic 
contaminants from warfighter equipment like 
sensitive electronics that cease operating 
after exposure to traditional chemical 
decontamination techniques like bleach.

“The CHAD process can remove the 
chemical warfare agent within 24 to 
72 hours,” said Joseph Myers, chemist 
and CHAD primary investigator.

CHAD consists of placing a contaminated 
item into an enclosure and increasing the 
temperature of the chamber to drive off 
any contaminants. The chamber used for 
CHAD research is a one-cubic-foot small 
item vapor (SIV) chamber, about the size 
of a plastic milk crate or a military radio 
communications system. The chamber has 
a slow air flow through it, which carries away 
the contaminants from the item and allows 
for characterization of the effluent air stream. 

“For example, if HD (mustard agent) is being 
removed from an item, and the resulting 
air stream contains HD, it’s reasonable to 

assume that evaporation of the contaminant is 
occurring,” said Myers who received a degree in 
chemistry from Towson University. “If, however, 
a different chemical is present in the air stream, 
for example a degradation product of HD, we 
know that a chemical reaction is occurring.”

Researchers determined that a humidified 
air stream increases the rate of removal of 
chemical warfare agents (CWA). Air supplied 
to the SIV chamber can be humidified using 
a Nafion membrane, a tubular proton-
conductive polymer film which humidifies 
an air stream by allowing water to migrate 
from inside the membrane to outside, 
where the heated air stream flows. Heated 
water increases the rate of migration 
across the membrane while heating the 
air outside the membrane increases the 
capacity of the air to hold moisture.

“Although hot humid air isn’t technically 
ideal for sensitive electronic equipment, 
it is not nearly as destructive as 
traditional decontamination procedures 
that use bleach,” Myers said. 

CHAD research data indicates that the 
decontamination method removes at least 
99.9 percent of HD and VX contamination 
over a period of 24 to 72 hours – even 
from intricate items like pocket knives.

“The hope is that important assets could be 
cleaned and reissued to warfighters after 
contamination has occurred,” Myers said.

Lots of small items like weapons and goggles 
could be decontaminated at once using 
something about the size of a dishwasher.

Aside from its practical applications, CHAD 
can also play a role in consoling families of 
fallen Soldiers.

With the global threat and increased use of 
CWAs, handling of contaminated materials 
after an encounter has the potential to result 
in further exposure. “CWAs are acutely toxic 
substances, so a small amount of exposure 
can result in fatality,” Myers revealed.

According to information contained in Myers’ 
research, warfighters may carry personal 
effects with them during deployment. These 
items could become contaminated if the 
warfighter becomes exposed to CWAs during 
his/her mission. In the event of death, the 
casualty’s personal effects ideally would be 
returned to loved ones as keepsakes. CHAD has 
proven effective in decontaminating personal 
effects like uniforms, belts, pocket knives and 
coins, without destroying the items, so items 
could potentially be safely returned to loved 
ones without risk of injury due to exposure.

Myers’ next challenge with CHAD is to reduce 
the time requirement for decontamination to 
eight hours.

“We’ll be using solvent as a pre-treatment 
to begin releasing agent from the material 
prior to heat,” Myers said. “The solvent and 
the heat should speed the process.”

The focus for Myers and his team with CHAD 
primarily has been on mustard gas and nerve 
agent VX. Soon, studies will begin to evaluate 
the possibility that CHAD can be used to 
decontaminate items exposed to opioids. 

Photo by Shawn Nesaw
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Mark Colgan shares how the CCDC Chemical 
Biological Center is using robotics to enable 

warfighters to complete their missions. 

In the Community: Army Robotics 
Expert Shares Possibilities with 
Next Generation Engineers 
By Shawn Nesaw

WHEN SUMMER BREAK WAS JUST WITHIN 
REACH for most Maryland students in June, 
a select group of middle school students 
from Cecil County Public Schools wasn't 
quite ready to wrap up the school year, at 
least not until the final robotics competition.

The event, the Cecil County Public 
Schools Robotics Competition, took 
place at Cecil College with roughly 100 
students keenly focused on edging out 
their peer competition through high-level 
programming and robotics design.

While students’ focus was primarily on 
building and programming their robots, they 
also had a chance to meet with someone 
who has made robotics his career, electrical 
engineer Mark Colgan from the U.S. Army 
Combat Capabilities Development Command 
(CCDC) Chemical Biological Center. 

Colgan shared real-world examples of 
Center-designed robots used by the Army 
for chemical and biological defense. 

The PackBot, a 60-pound, treaded, 
unmanned ground reconnaissance vehicle 
mounted with multiple sensors to detect 
hazardous materials and a video camera 
for reconnaissance was on display along 
with “Rover”, a smaller unmanned ground 
vehicle created by a summer intern at CCDC 
Chemical Biological Center as a proof of 
concept. “Rover” uses an off-the-shelf radio 
controlled truck chassis and 3D printed 
parts enabling chemical detectors such as 
the Array Configured of Remote Network 
Sensors to be mounted to the vehicle. Both 
of these robotic systems provide options 
for chemical detection for warfighter use. 

“Showing real-world applications of robotics 
helps students visualize the possibilities 
for the future of robotics in general and the 
outcomes pursuing engineering and math 
tracks in school can lead to,” Colgan explained. 

“The goal of the event was to get students 
excited about robotics in middle school and 
hopefully encourage them to pursue robotics 

and engineering in high school and beyond,” 
said program coordinator Frank Cardo. “Mark’s 
presence here today, representing the Center 
and engineers, is great for the students.”

Colgan sees value in demonstrations like this 
and has participated as a mentor to students 
for the past 10 years in the robotics space. 

Beyond events like this, Colgan’s mentoring 
and volunteerism for the good of engineering 
also includes his involvement in the Science 
and Engineering Apprenticeship Program, 
a direct mentor-student relationship 
between Department of Defense scientists 
and exceptional high school seniors. 

“When we were just getting the county’s 
robotics program off the ground, Mark’s 
involvement was critical,” reflected Cardo. 

“Any time I can encourage kids to take an 
interest in or get involved in robotics, than 
I’m doing my part,” Colgan said. “I want to 
inspire the next generation of engineers.” 

Photo by Shawn Nesaw
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RESEARCHERS AT THE U.S. ARMY COMBAT 
CAPABILITIES DEVELOPMENT COMMAND 
(CCDC) CHEMICAL BIOLOGICAL CENTER 
are exploring the use of synthetic carbon as 
a filtration material against chemical warfare 
agents and toxic industrial chemicals.

Gregory Peterson and his team in the Center’s 
Chemical, Biological & Radiological Filtration 
Branch, with funding from the Defense 
Advanced Research Projects Agency (DARPA), 
are working with a biologically engineered 
material developed by researchers at the 
Massachusetts Institute of Technology (MIT).

The seed of Peterson’s idea began when 
DARPA, working with researchers at MIT, 
contacted Peterson to ask if the Center could 
evaluate and help optimize the material that 
MIT developed from templated bacteriophage.

Bacteriophage is a parasitic virus that takes 
over its host, mimicking its DNA as the virus 
reproduces. This synthetic biological process 
lets scientists tune biological systems 
to produce molecules that are difficult 
or impossible to produce otherwise.  

The synthetic carbon molecule, called 
BioCNF for biologically-templated carbon 
nanofiber, is lighter than natural carbon.

"In its current form it is less than half 
the packing density of our traditional 
coal-based carbon,” Peterson said. 

Peterson has also discovered that BioCNF has 
the ability to filter a broader spectrum of toxic 
chemicals than its mined counterpart and even 
other engineered sorbents or porous materials 
like metal organic frameworks (MOFs).

“We are systematically changing the 
heteroatoms - elements such as nitrogen, 
oxygen, etc. - to tune adsorption/reaction 
behavior,” Peterson explained. “The carbon 
nanofibers are some of the best sorbents 
we have seen. Without being optimized, 
they have better broad-spectrum capacity 
than current filtering substances.” 

In other words, without further manipulation, 
the carbon nanoparticles have already 
proven themselves superior against 
many toxic chemicals. Peterson says that 
researchers can use it as a scaffold to 
incorporate other active metal nanoparticles 
for enhanced capacity and reactivity. 

There are plans to create engineered particles by 
integrating the BioCNFs with additional active 
materials to make lighter and more efficient 
filters and suits, creating less encumbrance. 
A warfighter with superior protection and 
agility is more lethal on the battlefield. 

Peterson foresees using BioCNF in a functioning 
suit and/or mask in the field within the next 
10 years but says there is still a lot to learn 
about the nanofiber, including its scalability 

and suitability to further engineering.

“Right now, the substance is a powder,” 
Peterson said. “You can’t put powder in a 
filter, because you can’t breathe through it. 

“We could really ramp this up to begin putting 
it into filters and suits,” Peterson shared.

“Working with DARPA and involving just the 
right partners in the public and private sectors 
could advance this project more quickly.” 

Peterson has already shown proof of concept 
by combining the synthesized carbon with a 
polymer, using the electro-spinning process. 

“We form a composite fiber using a solution of 
polymer, high voltage, a needle and a collector 
plate,” Peterson explained. “We add the BioCNFs 
as a suspension in the polymer solution and 
then electro-spin it into the composite fiber, 
which can then be incorporated into a textile for 
a protective suit or as a flexible low burden filter. 

“Working on a separate program with DTRA 
[Defense Threat Reduction Agency], we are 
looking toward a self-sealing suit that would 
close exposed areas, preventing spread of 
the agent,” Peterson said. “If we can absorb 
an agent that has the potential to penetrate 
a warfighter’s protective suit, if we can react 
quickly enough before it seeps through to the 
skin, that’s a benefit to the warfighter.” 

Army 
Researchers 
Explore 
Filtration 
Benefits of 
Synthetic 
Carbon 
By Gay Pinder

Gregory Peterson spins engineered carbon with a polymer 
to make chemical warfare agent resistant fabric.
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Collaboration Corner: Coffee With Colleagues 
Promotes Cooperation Among Researchers at 
Chemical Biological Center
By Gay Pinder

Peter Emanuel, Senior Research Scientist for Bioengineering and 
event founder, pins semi-finalist award on scientific poster.

THE 9TH ANNUAL COFFEE WITH 
COLLEAGUES event drew more than 400 
people together to view 125 scientific, 
engineering and capabilities posters that 
gave attendees a glimpse at the work of 
researchers, developers and staff of the U.S. 
Army's Combat Capabilities Development 
Command (CCDC) Chemical Biological Center. 

“This event is a fantastic opportunity to see 
much of the work underway at the Center," 
CCDC Director Eric L. Moore, Ph.D., said. 
“It brings folks to a collective environment 
in a fellowship of colleagues and strategic 
partners. And it's fun to see the work."

Projects in this competitive event spanned 
an array of topics from multi point pin 
technology, metal organic frameworks, 
biologically derived nanoparticles 
and more that detect, protect from or 
decontaminate chemical warfare agents.

“Every year gets better and better," said 
Senior Research Scientist for Bioengineering 
and event founder Peter Emanuel, Ph.D. 
“This is one time where we have the chance 
to get to learn what our colleagues are 
working on and just talk to colleagues 
without having to sell an idea."

Long-time exhibitors and newcomers alike 
fielded questions about their projects. One 
newcomer was Krystina Hess, a biologist, who 
began her association with the Center as a 
SMART Fellow between 2015 and 2018. She 
became a permanent Center employee six 
months ago and works on a project that uses 
bacteriophage nanowires as an obscurant.

“I am happy to be on this project that uses 
my background in bio-engineering and 
materials," Hess said. “It's a great experience."

The opportunity for seasoned researchers, 
new team members and other stakeholders 

to showcase and mingle is what then Acting 
Research and Technology Director, Matthew 
Shue likes about Coffee with Colleagues.

“It allows our personnel to see and 
support each other and to showcase 
the work occurring across the CCDC 
Chemical Biological Center," Shue said.

Winners in the division category include:

Biology - Proteomic and Metabolomic 
Profiling Identify Plasma Biomarkers for 
Exposure to Ultra-low levels of Carfentanil

Capabilities - Budget: Indirect 
Rate Development Process

Chemistry - Hu Solid-Phase Detoxification 
of CWAs by Zirconium-based Metal Organic 
Frameworks Analyzed via Digestion Method

Design - Device Design for Biological 
Automated Collector Detector for 
Expeditionary Reconnaissance

Operations – Monitoring and 
Assessing Soldier Tactical Readiness 
and Effectiveness (MASTR-E)

Physical - Portable Technology Assessment 
for the Detection of Synthetic Opioids 
Optical/Colorimetric Results

Working with colleagues from the Center's 
Innovation Pillar, show founder Emanuel 
introduced some updates to this year's Coffee 
with Colleagues including some new awards 
to include a broader spectrum of Center 
employees. The new awards and winners were:

Unsung Hero - John Biffoni - presented to 
individuals who have demonstrated a long 
standing commitment to the mission of 
the center and in support of the US Army 
and the warfighter. Biffoni was recognized 
for his years of consistent legal and 

intellectual property advice and guidance 
during which he demonstrated patience 
and persistence in securing inventions and 
mentoring scientists and engineers.

Spotlight - Angela Burke 
For administrative, financial, or operations 
support staff whose innovation, creativity 
and collaboration led to new and/or improved 
program processes, effectiveness and 
efficiency in relation to time and resources. 
Burke received the award for her above-and-
beyond dedication to safety and support of 
Outside Continental United States (OCONUS) 
orders for Center personnel traveling abroad.

Warfighter Readiness - Carrie Poore, Ph.D.  
Awarded to individuals for providing direct 
support to an operational military command 
or unit resulting in a direct or measurable 
impact on training, readiness or mission. 
For 15 years, Poore invested in supporting 
and improving the Center's Soldier training 
program which has trained hundreds if not 
thousands of warfighters.  She has consistently 
promoted the Center's role in chemical 
biological defense and has taught young and 
emerging warfighters the skills they need 
to survive in hostile CBRN environments.

Young Investigator - Linnzi Wright, Ph.D.  
Recognizes an individual who, within the 
first three years of government service, has 
set a benchmark for others to attain. Award 
criteria include the creative implementation 
of an idea, providing vision, demonstrating 
resourcefulness, and the creation of a work 
environment that promotes teamwork 
and results in superior work performance. 
Wright is noted for modernizing the acute 
toxicology characterization process by 
implementing predictive modeling, in 
vitro testing and investigative processes 
that speed assessment, making the 
Center the leader in this field. 

Photo by Shawn Nesaw
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SEVENTEEN EMPLOYEES (GS-12 LEVEL 
AND UNDER) recently completed the CCDC 
Chemical Biological Center Mentor Program 
which ran from January through May 2019.   

The program, started in 2005, was designed 
to provide an environment where participants 
learn about themselves, the organization 
and others. Mentees were paired with a 
more senior mentor (GS-13 level and above) 
across organizational lines and worked 
together in each of this year’s six formal 
sessions focused on understanding self, 
leadership potential, managing personal 
brand, influence without formal authority, 
and leadership presence and resilience. 

Throughout the program, participants were 
provided opportunities to engage in a number 
of assessments, team building exercises, 
networking and senior leader talks.  In 
between the formal sessions, mentors and 
mentees met regularly to discuss the program, 
grow their relationship and develop paths 
toward personal and professional growth.

 “We built a learning community here for five 
months that provided both the mentees and 
mentors with opportunities to work with 
great leaders and gain skills they can apply in 
their future endeavors,” explained Leadership 
and Organizational Development consultant 
Greg Cederlof, a contractor brought in 
by the Office of Personnel Management 
on behalf of the Center to facilitate the 
sessions for the past two offerings.

The culmination of the program, held May 
16, provided the mentees an opportunity to 
present their key reflections and takeaways 

of their experience to a panel of Center 
leaders – Eric L. Moore, Ph.D., CCDC Chemical 
Biological Center director; Suzanne Milchling, 
director of engineering; Paul Tanenbaum, 
Ph.D., director of operational applications; 
Thomas Woloszyn, Center chief of staff, and 
Bill Klein and Horace Pearce, the respective 
associate directors of the Engineering and 
Research and Technology directorates.

Operational Specialist Evelyn Remines’ 
takeaway was the importance of 
understanding the personality traits of 
herself and others. Each personality 
type communicates and processes 
information in different ways, so 
having a better understanding of those 
personality types’ aids her in being a better 
communicator. She told the senior leaders 
that she developed a new appreciation 
for adjusting her communications 
approaches to her audiences.

“I knew I was a detail-oriented person,” 
Remines said, “but I learned how to engage 
with people who had a similar personality to 
my own, but those with different ones, too.”  
And those communications strategies are 
critical to effective networking, she concluded.

The Mentor Program curriculum is fluid and 
changes from time to time.  In fact, this year’s 
program was revised to include a session on 
personal brand due to its relevance in today’s 
career environment. Additionally, a session on 
resiliency was included to teach strategies for 
overcoming adversity and achieving success.

Research chemist Alan Huang put it this 
way. “We each have things we’re known 

for, our persona, that’s part of our brand. 
Each of us needs to leverage our personal 
brand to our benefit -- at work, at home, 
when networking within industry and 
even in leadership roles. Personal brand is 
important and shouldn’t be overlooked.”

Some mentees entered into the program 
with apprehension. They did not know 
what to expect, felt tested by moving 
beyond their comfort zones and never saw 
themselves as leaders but by the end of the 
program many, if not all, felt empowered 
and confident in their ability to lead.

“I was extremely happy working in the lab 
every day,” research biologist Stephanie Cole 
said. “Through the program, I found myself 
interested in taking on more responsibilities 
in my current role. I will certainly consider 
leadership opportunities in the future.”

Several echoed her thoughts, expressing 
their observations about the number of 
opportunities that present themselves in and 
around their current positions. They agreed 
that, regardless of the amount of time they 
have been with the Center or their current 
role, opportunities to grow both personally 
and professionally are much clearer to them 
now than they were five months ago.  

“Every year our graduates, to include 
both mentees and mentors, have shared 
how the program has resulted in a truly 
positive and meaningful experience.” 
said Kim Colburn, who was the program 
manager.  “I encourage all to continue 
participating in other developmental 
opportunities like these in the future.” 

Collaborative Mentorship Program Builds Emerging 
Leaders for the Chemical Biological Center 

By Shawn Nesaw

CCDC Chemical Biological Center Mentor 
Program 2019 participants and mentors.
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WHO WE ARE
We are the nation's 

primary research and 
development resource for 
non-medical chemical and 

biological defense.

WHAT WE DO
We couple research and 

science with engineering and 
field operations to create new 

and effective chemical and 
biological defense solutions.

WHY WE DO IT
We do all this to keep 

the warfighter, the nation 
and the world safe from 

chemical biological threats 
now and in the future.
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ROCK ISLAND ARSENAL, IL
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DUGWAY PROVING GROUND, UT

U.S. ARMY COMBAT CAPABILITIES 
DEVELOPMENT COMMAND
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LABORATORIES AND TEST 
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INDUSTRIAL, ACADEMIC 
AND ORGANIZATIONAL 

PARTNERSHIPS

 1.4K
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SPECIALISTS

U.S. ARMY COMBAT CAPABILITIES 
DEVELOPMENT COMMAND
https://www.ecbc.army.mil/work-with-us

usarmy.ecbc.techtransfer@mail.mil
410-436-4438
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Look Who’s Talking
Every year, CCDC Chemical Biological Center personnel attend 

dozens  of conferences and engagements across the country and 
around the world, sharing their expertise in the chemical  

biological defense space with stakeholders, community members,  
decision-makers and peers. The following list details many of the 

speaking engagements and presentations the workforce will  
participate in between July 1, 2019 and September 30, 2019. 

Conference Name:  Security & Resilience for Emerging Synthetic 
and Biotechnology Threats 
Topic: NATO Advanced Research Workshop  
Location: Luasanne, Switzerland 
Date(s): July 6-11, 2019

Conference Name: 15th International Congress of Toxicology 
Topic: Operational Toxicology 
Location: Honolulu, HI 
Date(s): 14-19 July 2019

Conference Name: Gordon Research Conference 
Topic: Applied Environmental Microbiology 
Location: South Hadley, MA 
Date(s): July 14-19, 2019

Conference Name: CBRN Defense Conference & Exhibition 
Topic: Modernizing the Future Force: Science & Technology 
Location: Wilmington, DE 
Date(s): July 23-24, 2019

Conference Name: 28th Annual Conference on Ion  
Mobility Spectrometry 
Location: Hannover, Germany  
Date(s): 26 July - 2 August 2019

Conference Name: Gordon Research Conference 
Topic: Nanoporous Materials and Their Applications 
Location: Andover, NH 
Date(s): August 4-9, 2019

Conference Name: SETAC Environmental Risk of PFAS 
Topic: Determination of Biomagnification Potentials for Per/
Polyfluoroalkyl Substances in Terrestrial Food-webs 
Location: Durham, NC 
Date(s): August 11-16, 2019

Conference Name: Research & Applications of Photonics in 
Defense (RAPID) Conference 
Topic: Monitoring and Assessing Soldier Tactical Readiness and 
Effectiveness (MASTRE) 
Location: Miramar Beach, FL 
Date(s): August 18-21, 2019

Conference Name: European Aerosol Conference (EAC) 2019 
Topic: “Decay of Single and Clusters of Bacillus Anthracis Sterne 
Spores Exposed to UV-C and Solar Light." 
Location: Gothenburg, Sweden 
Date(s): 23-31 August 2019

Conference Name: 13th International Protection Symposium 
Topic: "Comparative evaluation of UV-LIF-based aerosol particle 
counting and sizing instruments as a standard for test and 
evaluation of bioaerosol detectors." 
Location: Malmo, Sweden 
Date(s): 22-27 September 2019

TECHNOLOGY TRANSFER AT 
U.S. ARMY COMBAT CAPABILITIES 
DEVELOPMENT COMMAND 
CHEMICAL BIOLOGICAL CENTER
We offer a wide range of chemical 
biological expertise, cutting-edge 
facilities and innovative technology 
solutions to our partners.

Our partners include:
• Government Agencies 
• Private-Sector Companies
• Academic Institutions

Scan the code or visit
http://go.usa.gov/3KQXx

U.S. ARMY COMBAT CAPABILITIES DEVELOPMENT COMMAND 
CHEMICAL BIOLOGICAL CENTER

Aberdeen Proving Ground, MD 
www.ecbc.army.mil

LET’S 
COLLABORATE
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PUBLICATIONS 
(CCDC Chemical Biological Center authors in bold) 

Title: Tunable Enzyme Responses in Amphiphilic 
Nanoassemblies Through Alterations in the Unimer-
Aggregate Equilibrium  
Author(s): Gao, JJ; Wang, H; Zhuang, JM; Thayumanavan, S  
Source: CHEMICAL SCIENCE Volume: 10 Issue: 10  
Pages: 3018-3024 DOI: 10.1039/c8sc04744h 
Published: March 14 , 2019

Title: Water-Stable Chemical-Protective Textiles via Euhedral 
Surface-Oriented 2D Cu-TCPP Metal-Organic Frameworks  
Author(s): Lee, DT; Jamir, JD; Peterson, GW; Parsons, GN   
Source: SMALL Volume: 15 Issue: 10 Article Number: 
1805133 DOI: 10.1002/smll.201805133 
Published: March 8, 2019

Title: Quantitative Surface-Enhanced Raman Spectroscopy 
Chemical Analysis Using Citrate as an In Situ Calibrant  
Author(s): Salemmilani, R; Mirsafavi, RY; Fountain, AW; 
Moskovits, M; Meinhart, CD   
Source: ANALYST Volume: 144 Issue: 5 Pages: 1818-1824   
DOI: 10.1039/c8an02170h Published: March 7, 2019

Title: Photonic Integrated Circuits for Department of 
Defense-Relevant Chemical and Biological Sensing 
Applications: State-of-the-Art and Future Outlooks  
Author(s): Chandrasekar, R; Lapin, ZJ; Nichols, AS; Braun, 
RM; Fountain, AW   
Source: OPTICAL ENGINEERING Volume: 58 Issue: 2  
Article Number: 020901 DOI: 10.1117/1.OE.58.2.020901  
Published: March 7, 2019

Title: Proteomic and Metabolomic Profiling Identify Plasma 
Biomarkers for Exposure to Ultra-low Levels of Carfentanil  
Author(s): Dhummakupt, ES; Rizzo, GM; Feasel, M; Mach, 
PM; Tran, BQ; Carmany, DO; Demond, PS; McBride, EM; 
Maughan, M; Sekowski, JW; Glaros, T   
Source: TOXICOLOGICAL SCIENCES Volume: 167 Issue: 2  
Pages: 524-535  DOI: 10.1093/toxsci/kfy259 
Published: February 2019

Title: Laboratory Validation and Initial Field Testing of an 
Unobtrusive Bioaerosol Detector for Health Care Settings 
Author(s): Kesavan, J; Kilper, G; Williamson, M; Alstadt, V; 
Dimmock, A; Bascom, R 
Source: AEROSOL AND AIR QUALITY RESEARCH  
Volume: 19 Issue: 2 Pages: 331-344
DOI: 10.4209/aaqr.2017.10.0371 
Published: February 2019

Title: Key Mechanistic Details of Paraoxon Decomposition  
by Polyoxometalates: Critical Role of Para-Nitro Substitution 
Author(s): Kaledin, AL; Troya, D; Karwacki, CJ; Balboa, A; 
Gordon, WO; Morris, JR; Mitchell, MB; Frenkel, AI; Hill, CL; 
Musaev, DG 
Source: CHEMICAL PHYSICS 
Volume: 518 Issue: 2 Pages: 30-37 
DOI: 10.1016/j.chemphys.2018.11.013 
Published: February 1, 2019

Title: Dissecting Machine-Learning Prediction of Molecular 
Activity: Is an Applicability Domain Needed for Quantitative 
Structure-Activity Relationship Models Based on Deep 
Neural Networks? 
Author(s): Liu, RF; Wang, H; Glover, KP; Feasel, MG; 
Wallqvist, A 
Source: JOURNAL OF CHEMICAL INFORMATION  
AND MODELING 
Volume: 59 Issue: 1 Pages: 117-126 
DOI: 10.1021/acs.jcim.8b00348 
Published: January 2019

PATENTS
Extremely Slow Pyrotechnic Strobe Composition with 
Reduced Toxicity  
Patent Number: 10,207,959 
Issued: February 19, 2019

Mutant Organophosphorus Acid Anhydrolases  
and Uses Thereof 
Patent Number: 10,238,904 Issued: March 3, 2019

Process for Decontamination and Detoxification with 
Zirconium Hydroxide-Based Slurry 
Patent Number: 10,245,456 
Issued: April 2, 2019

Self-Indicating Zirconium Hydroxide and Other Porous Metal 
Hydroxides Incorporating Additional Metals, Metal Oxides, 
and/or Metal Salts for Toxic Chemical Removal and Sensing 
Patent Number: 10,261,022 
Issued: April 16, 2019

Engineered Organophosphorus Acid Anhydrolases  
and Methods of Use Thereof 
Patent Number: 10,260,054 
Issued: April 16, 2019

Publications and Patents 
QUARTERLY LISTING
 
This page contains a list of U.S. patents recently awarded to the CCDC 
Chemical Biological Center and a list of peer-reviewed journal articles 
recently published on research conducted by Center scientists. Both 
lists span dates from January 1, 2019 through April 17, 2019.
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Send article suggestions, questions or comments to:
CCDC Chemical Biological Center Public Affairs Officer Richard Arndt at 

richard.m.arndt.civ@mail.mil. 

Connect with CCDC Chemical Biological Center online:
For all of the latest chemical biological defense efforts at CCDC Chemical 

Biological Center stay connected by following us on the web.

Digital Version
For the digital version of this newsletter, please visit: 

http://www.ecbc.army.mil/solutions

www.ecbc.army.mil

www.facebook.com/CCDCChemBio

@CCDC_ChemBio

www.youtube.com/user/EdgewoodChemBio

www.flickr.com/photos/EdgewoodChemBioCenter
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