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Serious Games: Med Sim 
Procurement
As the Army looks to buy medical 
simulation equipment, we examine how 
video games and manikins train medics.

By Steve Melito, TDM Correspondent

Lifesaving Acquisition
Understanding the present and future 
of U.S. Army Medical Research and 
Materiel Command procurement.
Interview with Dr. Kenneth Bertram
Plus: USAMRMC priorities and recent 
efforts explained.
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349th Aeromedical 
Evac Squadron
Profiling a critical Air Force unit.

Cover: Air Force Senior Airman Bethany Marrero, an 
aeromedical technician from the 349th Aeromedical 
Evacuation Squadron, secures a simulated patient on a 
C-130 Hercules during a medical training event on in support 
of exercise Patriot Warrior. (Staff Sgt. Joseph Araiza)
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The Next Workhorse
The USAF’s new Combat Rescue 
Helicopter will provide an improved 
platform for en route medical care.

By George Jagels
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A s 2015 ramps up, the DoD is little closer to fiscal certainty as sequestration 
still looms. In the face of tighter budgetary realities, simulation technologies 
are proving a highly optimized solution for combat medical training 

military-wide. From advanced manikins and artificial blood products to state-of-
the-art interactive experiences, tactical combat casualty care is moving to the next 
level of real-world reproduction to keep medics ready for real time.

In the first quarter issue of Combat & Casualty Care, we delve into the world 
of medical evacuation and pre-deployment training for advanced tactical combat 
casualty care readiness and role II trauma centers. In an exclusive interview all the 
way from the Aloha state, readers hear from Brigadier General Patrick Sargent, 
Commander, U.S. Army Pacific Regional Medical Command (PRMC), as he 
speaks to the state of Army medicine and advancing synchronization of Army 
health readiness capabilities across a region home to more than fifty percent of 
the world’s population and the largest U.S. combatant command. Speaking to 
those vast distances, C&CC also covers the new Combat Rescue Helicopter, which 
features improved range, survivability, and casualty care.  

Training, training, and more training: It’s never been more important to a 
military focused on becoming more expeditious than ever. We look at three 
different aspects of this preparation. First, the services are teaming with civilian 
hospitals to keep their forward-deployed surgical teams ready to deal with 
battlefield casualties without delay. Second, Marine Corps Field Medical Training 
Battalion-West describes how it trains the highly skilled Fleet Marine Force 
corpsman. Third, Army Research Lab’s Simulation Technology Training Center is 
looking to purchase more medical simulation technology, and our correspondent 
reviews remarkably life-like video games and manikins that train medics.

From an acquisition perspective, C&CC offers readers an exclusive interview 
with Dr. Kenneth Bertram, principal assistant for acquisition, U.S. Army 
Medical Research and Materiel Command (USAMRMC). He helps explain the 
procurement process and outlines plans and goals for Army medicine moving 
forward. Capping our first issue of 2015 is the Unit Spotlight. Here we profile the 
349th Aeromedical Evacuation Squadron, one of the Air Force's premier globally-
deployed air evacuation medical transport units, ensuring continuity of top care 
in combat and humanitarian operations.

As always, feel free to contact us with questions and comments!

Sincerely,
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Aviation Spotlight Combat Rescue Helicopter

S ince 1982, the U.S. Air Force has used the HH-60G Pave 
Hawk as its combat rescue helicopter (CRH), sending the 
bird far and wide to search for downed pilots, undertake 

rescue missions, help NASA, and aid international disaster 
response. So popular is the Pave Hawk that the original 112 
choppers have been whittled to less than 100, and more than 
a handful of these have over 10,000 flight hours. As Dave 
Schairbaum, program manager for the Combat Rescue Helicopter 
for the USAF, told C&CC, the HH-60G simply “needs to be 
replaced.”

In June 2014, the Air Force awarded Sikorsky a $7.9 billion 
contract to build 112 HH-60Ws, or Whiskeys, which, like the 
Pave Hawk, will be based on the company’s famous UH-60 Black 
Hawk design, but will offer more than a new car smell. When the 
first Whiskey’s begin service in 2019, pilots, medics, and those 
being rescued should all see benefits from the new helicopter for 
decades to come.

CRH Requirements
The new CRH is based on another Black Hawk variant, the UH-
60M, which serves as the Army’s medevac helicopter, but the 
capabilities are quite different. The Whiskey must be able to go 
deep behind enemy lines, find isolated personnel, recover and care 
for them, and protect itself. Schairbaum described the HH-60W 
as a “combat-oriented helicopter to get to those isolated personnel 
on the ground and have the ability to treat them.” This is not a 
traditional air ambulance.

To accomplish the personnel recovery mission to the USAF’s 
exacting standards, the new CRH must be able to travel 195 
nautical miles, hover for 10 minutes at 4,000 feet and 95 degrees 
Fahrenheit, pick up two non-ambulatory survivors, and return to 
base without being refueled. Air Force pararescue jumpers (PJs) will 
also be moved from the floor to crash-worthy seating. 

That said, the CRH shouldn’t be considered a single-role 
platform. Tim Healy, director, combat rescue helicopter at Sikorsky, 

The Next Workhorse
A New Combat Rescue Helicopter Gets Underway

By George Jagels
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Aviation Spotlight Combat Rescue Helicopter
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explained that though there haven’t been many downed pilots to 
rescue in recent years, the “capability set created by that mission 
is very valuable to joint force commanders engaged in other types 
of operations.” The Pave Hawk deployed to Iraq, Afghanistan, and 
Libya, while, according to the Air Force, “HH-60 crews have aided 
hundreds of American, coalition, and foreign-national personnel 
by conducting personnel recovery and medical evacuation missions 
under low visibility, low illumination conditions at all altitudes.”

Accenting its versatility, Schairbaum listed some of the new 
or improved systems on the new CRH: The integrated avionics 
suite, advanced mission computer with integrated tactical display 
(by Lockheed Martin), increased fuel capacity (with fuel probe 
for aerial refueling), additional capacity for electrical generators, 
additional and improved crew armor, external gun mounts, and a 
better integrated defensive systems suite for improved survivability.  

Simply basing the Whiskey on the more modern UH-60M 
variant will make the helicopter more adept. Improved engines 
and rotors will increase flight capabilities. There will also be less 
pilot interface: the UH-60M has a multi-function display cockpit 
and Lockheed’s tactical mission systems integration will provide 
a complete picture to the pilots of where the survivors are, the bad 
guys are, and the friendlies are, according to Healy. Rather than 
having the pilot integrate this in his head, the system will do it. 

Medically Speaking
The CRH will allow for two isolated personnel on dual litters, as 
well as two PJs to care for the wounded. Schairbaum told C&CC 
that additional electric power and space will be available so medics 
can work with wounded on their way to a higher level of care. 

For Sikorsky, one technical challenge related to bettering 
medical care was to maximize the cabin space to allow the crew to 
treat the wounded more effectively. Thus, a seemingly unrelated 
development will enhance medical care: a reconfiguration of the 
avionics and fuel systems. 

The new fuel system is designed specifically for the Whiskey. 
“Fuel requirements have always been very demanding on Air Force 
rescue,” Healy said. “In the past, the Air Force has taken auxiliary 
fuel tanks and put them in the cabin. Thus, the space PJs need for 
adequate medical care competes with fuel.” The Whiskey should 
still meet the range requirements while “giving back” 18 inches in 
the back once reserved for fuel as well as 12 inches in the front that 
was previously occupied by non-integrated avionics. This can now 
be used for medical equipment, litters, and anything else needed to 
care for wounded. 

The electrical system, which will be modified for the integrated 
situational awareness devices and defensive systems, will also 
provide enough power for medical devices likely to be needed on 
the aircraft. 

Next Steps
The Air Force’s 15-year contract for the Whiskey uses a fixed-price 
incentive firm approach. The engineering, manufacturing, and 
development phase (to last 75 months) has begun and will produce 
a total of nine helicopters, followed by an additional 18 in low-rate 
initial production. Full-rate production (FRP) for the remaining 85 
is at a fixed price. “We have firm negotiated cost for EMD and low-
rate production, and we have “not-to-exceed” identified for FRP… 
Everything is capped as far as the total price,” Schairbaum said. 

Aircraft systems requirements review (SRR) and systems 
function review (SFR) will occur this April. “This will ensure a 
complete understanding [between Air Force and Sikorsky] of the 
CRH functional baseline.” Aircrew and maintenance training SRRs 
and SFRs will follow in June.

Healy said Sikorsky is looking to have first flight no later than 
the first quarter of 2019, but the company will attempt to accelerate 
this. “The Air Force has incentivized us to go faster. This is a 
mission area where they need this aircraft badly. If we can go faster, 
they’d like us to do so.”

Rendering of Sikorsky’s HH-60W Combat Rescue Helicopter. (Sikorsky)

Lead art: An HH-60G Pave Hawk prepares to land after training in West Africa. This model is 
scheduled to be replaced beginning in 2019. (Tech. Sgt. Justin D. Pyle)
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Rapid Response Pre-deployment Training

Pre-deployment trauma training centers for U.S. 
DoD role II surgical teams are preparing these 
important lifesavers for the field.
By LTC Jason M. Seery, MD, Director/Surgeon, U.S. Army Trauma Training 
Department 

U.S. military role II surgical teams are elite, multidisciplinary 
units that provide life, limb, and eye-saving care near the point 
of injury. Teams conduct damage control resuscitation and 

damage control surgery with the most basic of equipment and supplies. 
Their proximity to injured soldiers has contributed to the improved 
health outcomes in our combat operations since 2001. The team’s 
successes are a combination of proper selection of team members, 
fielding of high-quality essential medical and tactical equipment and 
supplies, and a thorough training program.

Team Structure and Readiness
The DoD role II surgical teams come in many different configurations. 
The Army role II surgical unit, the Forward Surgical Team (FST), 
is a 20-person team that can function independently or alongside 
a medical company or to augment a combat support hospital. The 
Air Force role II surgical unit comes in three basic platforms. These 
are the five-person Mobile Field Surgical Team (MFST); the Small 
Portable Expeditionary Aeromedical Rapid Response (SPEAR) team, a 
10-person team made up of the MFST with addition of a three-person 

Critical Care Air Transportation Team and a two-person preventive 
medicine team; and the Expeditionary Medical Support (EMEDS) 
unit, a 25-person team that includes the 10-person SPEAR with 15 
additional staff members. The Marine role II surgical unit comes in 
two basic platforms, the Forward Resuscitative Surgical System (FRSS), 
an eight-person team, and the Marine Surgical Company, which 
consist of four FRSSs, along with four role I shock trauma platoons 
and four enroute care teams. The Navy role II systems are ship-based 
as opposed to the above land-based platforms for the Army, Air Force, 
and Marines. The two Navy platforms are the Casualty Receiving and 
Treatment Ship (CRTS) and a Fleet Surgical Team.

Due to concerns for the lack of trauma care readiness within the 
DoD medical units noted during Operation Desert Shield/Storm, 
multiple military-civilian training centers were established. After 
a pilot program was demonstrated in 1997 at the Naval Medical 
Center in Portsmouth, VA, a decision was made to collaborate with 
Ben Taub General hospital in Houston, TX. Starting in 1998, Army 
and Air Force role II surgical teams started participating in 30-day 
rotations. The program became known as the Joint Trauma Training 
Center (JTTC). In order to meet the training volume of each service 
and conduct training unique to their different role II missions, each 
service developed its own program. The Army partnered with the 
Ryder Trauma Center in Miami, FL, and established the Army Trauma 
Training Center in the summer of 2001. The Air Force developed the 
Center for the Sustainment of Trauma and Readiness Skills (C-STARS) 

FORWARD DEPLOYED,
CRITICAL CARE EMPLOYED

Members of the 8th Forward Surgical Team (Airborne) 
move to pick up a critical patient from the heli-pad at the 
Ryder Trauma Center in Miami. (Army)
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program hosted at three separate military-civilian training programs. 
Two of them focus on teaching role II and III surgical teams. One has 
partnered with Baltimore Shock Trauma, MD, since the summer of 
2001 and the second with St. Louis University Hospital, MO, since 
2002. Lastly, the Navy developed a partnership with the University 
of Southern California in Los Angeles, CA, in 2002 and stood up the 
Navy Trauma Training Center (NTTC). Each program was established 
to provide trauma sustainment skills training on a rotating basis to 
ensure trauma skills readiness. 

Training In (and Beyond) the Classroom
Units should attend their service specific training program near the 
end of phase II (training/ready) of the Armed Forces Generation cycle. 
The three centers focus on the same overall general concepts. These 
include basic and advanced trauma skills, refresher skills training, and 
combat-unique resuscitation and surgical concepts. In addition, the 
programs place emphasis on team development since strong teams will 
function better than an unfamiliar group of individuals. Currently, 
the Army Trauma Training Course is a 14-day rotation, while the 
C-STARS and NTTC programs are 21-day courses. The curriculum 
consists of didactic training on current management of injuries 
to different body regions with a focus on the Joint Trauma System 
Clinical Practice and Tactical Combat Casualty Care guidelines. 
This is to ensure that the deploying staff is aware of contemporary 
distinctive combat medicine concepts that are different from those 
used stateside. 

Skills stations are held using various task trainers to teach 
and evaluate for proper wound packing, wound dressing, 
standard tourniquet and junctional tourniquet application, needle 
decompression, chest seal application, chest tube placement, 
endotracheal intubation, performing surgical airway, IV and 
IO placement, central venous catheter placement, arterial line 
placement, urinary catheter placement, and basic CPR. These 
classes and tasks are then coupled together as the teams conduct 
initial casualty evaluation and care using high-fidelity simulators. 

In addition, the programs have cadaver labs for review of surgical 
anatomy and exposure to difficult injuries. Classes covering non-
traditional trauma surgeon procedures are also conducted to include 
placement of external fixator for long bone and pelvic injuries, lateral 
canthotomy for orbital compartment syndrome, and craniotomy for 
severe head trauma. Rotating medical staff will also spend numerous 
days working in different trauma sections taking care of real patients. 

These centers have trained thousands of role II medical staff over 
the years that were preparing for to missions throughout the world, 
including the Global Response Force mission and Defense Chemical 
Biological Radiological Nuclear Response Force mission. In addition 
to the standard DoD role II teams, they have trained Army Special 
Operations Resuscitation Teams, Air Force Special Operations 
Surgical Teams, and Special Operations Critical Care Evacuation 
Teams. The centers have also collaborated with and trained authorized 
international medical students in their concepts. 

The high-quality training of surgical teams has contributed to 
successful outcomes on the battlefields in Iraq and Afghanistan as 
well as other missions in Bosnia, Africa, and throughout the Pacific. 
All three centers conduct additional duties beyond their routine 
surgical team training. All are very active in working with other DoD 
organizations, such as the Uniformed Services University, in addition 
to their branch specific equipment and doctrine departments, to 

ensure that knowledge and innovation is shared. All three conduct 
numerous funded and non-funded research in the areas of trauma 
resuscitation, trauma surgery, and medical education concepts 
with their civilian colleagues. These have helped close gaps in both 
civilian and military trauma care. This collaboration has built 
strong relationships that have addressed and resolved many issues 
over the past 15 years.

Looking Ahead
With large-scale combat action in Afghanistan expected to stop in 
the near future, many question what the three role II surgical pre-
deployment trauma training centers will do. The easy answer is to 
go back to their pre-war mission: Provide sustainment and readiness 
training to role II surgical units to ensure a higher level of initial 
readiness before our next conflict and prevent the issues that came 
about during the Gulf War. Unlike other current pre-deployment 
trauma training programs, these three were in place prior to the 
Global War on Terrorism based on a recognized historical need. 

As we deploy fewer units, and as those units experience 
decreasing combat trauma—a very positive development—coupled 
with the natural rotation of new surgeons into the military while 
experienced ones exit, these three centers, and places like them, 
will actually have more value, not less. We should remember the 
extraordinary tasks these small surgical teams take on: provision 
of the highest quality care on the battlefield, near the front lines, 
in austere conditions, with limited resources and support. Their 
training programs and sites should be staffed with subject matter 
experts, hold on to the many lessons learned, and provide trauma 
training to ensure the appropriate level of readiness required by the 
DoD and Congress. 

The military can man and equip role II surgical teams heading 
into the field, but preparing them properly requires that they gain 
experience. The DoD cannot internally provide the volume of 
trauma training required to maintain skills readiness, so it must 
look for outside support with our civilian colleagues. It could 
even be said that the last 14 years have shown us that we may even 
benefit from more programs like these in the future. Recently, the 
American College of Surgeons Committee on Trauma and the 
Defense Health Agency signed a collaborative agreement to help 
solidify this future. In addition, American Association for the 
Surgery of Trauma, Eastern Association of Surgery in Trauma, 
and Western Association of Surgery in Trauma support increased 
military-civilian trauma training programs. 

In addition to having specialized training centers, these future 
programs may more resemble a high-volume civilian level I trauma 
center staffed full-time with a portion of a military role II surgical 
team to ensure the highest level of training and readiness of key 
staff members. These selected “category I” trauma staff would 
also be the initial deployers at the next major conflict since their 
anticipated higher level of trauma expertise would make them 
the most likely to save lives, limbs, and eyesight on an immature 
battlefield. 

Since proper team development and training of a highly 
trained group has been shown to be better than a collection 
of similarly prepared individuals just placed into a group, a 
reasonable amount of team development would also need to be 
calculated into the time line of any future program. It is the final 
step in achieving the highest level of readiness.
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Commander’s Corner

Synchronizing Medicine
for Strategic Rebalance

Brigadier General 
Patrick D. Sargent
Commander
U.S. Army Pacific Regional Medical Command
Honolulu, HI

Brigadier General Patrick D. Sargent is an Army Medical Service 
Corps Officer and current Commanding General of the U.S. Army 
Pacific Regional Medical Command, CEO of the Hawaii Enhanced 
Multi-Service Market, Command Surgeon for U.S. Army Pacific, 
and Chief of the U.S. Army Medical Service Corps. 

Sargent received a Bachelor of Arts Degree in Political Science 
and his commission from Florida State University.  He holds a 
Master of Arts Degree in Human Resource Development from 
Webster University and Master of Science Degree in National 
Security Strategy from the National Defense University. He 
also holds a Certificate in Healthcare Leadership from Cornell 
University.  

As an aeromedical evacuation pilot and leader, Sargent 
commanded at the company and battalion levels. He served as an 
aeromedical evacuation pilot with the 236th Medical Company 
(Air Ambulance) in Operations Desert Shield and Desert Storm. 
His previous assignments include: Commander of Darnall 
Army Medical Center at Fort Hood, TX; Chief of Staff of the 
Army Warrior Transition Command in Washington, D.C.; and 
Commander of the 62nd Medical Brigade at Fort Lewis, WA, in 
which he deployed as the Medical Task Force Commander in 
support of Operation Iraqi Freedom. Sargent has also served in the 
Office of the Chief Legislative Liaison as an Army congressional 
fellow and director of congressional operations for the U.S. Army 
Surgeon General. Prior to his current assignment, Sargent served 
as the Deputy Chief of Staff, G-3/5/7 for the U.S. Army Medical 
Command, in which he oversaw the Army Medical Department’s 
transformation from a healthcare system to a “System for Health” 
and the synchronization of Army medicine’s efforts with the 
Department of the Army to optimize medical readiness and 
human performance. 

Interview by C&CC Editor Kevin Hunter

and 16 ambulatory clinics servicing Korea, Japan, and Hawaii. 
I also provide command oversight of Army Medicine’s 18th 
Medical Command, whose role is to provide theater-wide 
medical support and expertise in support of U.S. Army Pacific 
(USARPAC) peacetime and contingency operations. As the 
only f lag officer representing Army medicine in the Pacific, I 
serve as the single point of accountability for health readiness 
of Army and other land component forces to the commanders 
of U.S. Army Pacific and Pacific Command.  

With the Army’s strategic rebalance to the Pacific in 
support of the President’s national security strategy, there is 
a need for a more synchronized Army medicine effort in the 
region. In my current role as the USARPAC Surgeon, I serve as 
an advisor to the USARPAC commander on strategic medical 
issues affecting the Pacific region. Embedded in USARPACs 
transformation to support the Pacific is a proposal that assigns 
me the additional responsibility as deputy commanding 
general-medical, which will allow me to coordinate and 
implement a USARPAC medical theater enabling campaign to 
advance synchronization of Army health readiness capabilities 
in the Pacific to better support the needs of servicemembers 
and their families.

In addition, The Army Surgeon General Lieutenant General 
Patricia Horoho has approved an innovative concept that 
realigns some Army medicine organizations to USARPAC and 
increases the PRMC headquarters’ area of responsibility (AoR). 

C&CC: Please talk about your role and focus as 
Commander of the Pacific Regional Medical Command 
and how that role is expected to evolve. 

Brig. Gen. Sargent: As the Commander of the Army’s Pacific 
Regional Medical Command (PRMC), I have the responsibility 
of ensuring the delivery of highly reliable, patient-centered 
healthcare to approximately 450,000 beneficiaries across the 
world’s largest geographic region. I oversee Tripler Army 
Medical Center (TAMC), DoD’s only tertiary military medical 
center in the Pacific, as well as a community hospital in Korea 
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Under this new concept, PRMC would 
serve as the single point of command 
and control for all aspects of health and 
wellness, to include dental and public 
health. In conjunction with this Army 
medicine transformation, PRMC is in the 
planning phase of establishing a more 
synchronized and agile Army medicine 
enterprise in the Pacific.  

C&CC: What capabilities can 
PRMC use to develop diplomacy 
throughout the Pacific?

Brig. Gen. Sargent: With the region 
consisting largely of water, it seems like 
it should be primarily Navy-centric. 
However, the Army has a unique role in 
the Pacific region. The Pacific Command 
(PACOM) AoR includes seven of the 
10 largest armies in the world. And the 
Army, which does not necessarily rely 
on deploying large pieces of equipment 

to accomplish its mission, provides the 
agility and f lexibility to PACOM and 
USARPAC commanders to conduct bi-
lateral military training engagements and 
exercises with its soldier formations. It 
is in the execution of these engagements 
and exercises that medicine plays a large 
and increasing role.

The Pacific contains over 50 percent 
of the world’s population and is a 
veritable hotspot for natural disasters. 
U.S. military medicine is world-
renowned for its responsiveness and 
effectiveness in these events, and our 
partner nations in the PACOM AoR are 
eager for opportunities to train with 
U.S. medical forces and benefit from 
our expertise. Most of these medical 
engagements are subject matter expert 
exchanges and cooperative health 
engagements, which allow us to train 
international medical and emergency 
response forces on healthcare systems 

and practices. It is these exercises 
that make Army medicine valuable 
to our strategic military and civilian 
leaders. Medical engagements put 
“faces” on everything Army medicine 
does. Whether we are supporting 
an ear, nose, and throat mission, or 
providing cardiology support in austere 
environments, Army medicine is 
saving and improving the lives of men, 
women, and children across our partner 
nations. USARPAC leadership has 
realized the incredible nature of medical 
collaborations and has capitalized 
on medical “soft power” in building 
relationships for increased collaboration 
and partnerships throughout the Asia-
Pacific region.  

Due to the unique nature of exotic 
diseases in the Pacific AoR, PRMC 
facilitates medical exchanges in areas of 
research and education by employing the 
expertise of Army medicine’s Medical 
Research and Materiel Command 
(MRMC) and Army Medical Department 
Center and School (AMEDD C&S). Over 
the last decade, PRMC’s leadership and 
support of regional medical Conferences, 
including the 38th Parallel Conference, 
Asia Pacific Military Medical 
Conference, and U.S. Army Medical 
Department Activity-Japan Bilateral 
Medical Conference, have forged 
powerful relationships that support 
USARPAC objectives and demonstrate 
U.S. commitment to the health and 
wellness of our partner nations. 

C&CC: Please highlight some of 
PRMC’s efforts in support of health 
initiatives across the Army and 
greater DoD medical community.

Brig. Gen. Sargent: Due to both 
the joint nature of and “tyranny of 
distance” within the Pacific Region, 
PRMC is in a unique position to advance 
Army and DoD health initiatives across 

The Pacific contains over 50 percent of the world’s population 
and is a veritable hotspot for natural disasters. U.S. military 
medicine is world-renowned for its responsiveness and 
effectiveness in these events.

Commander’s Corner

Brig. Gen. Patrick Sargent (right), Pacific Regional Medical Command (PRMC) commanding general, along with Command Sgt. 
Maj. Robert Luciano (center), PRMC command sergeant major, gives a thumbs up before ascending on a Black Hawk Helicopter 
flight over Army installation, Camp Casey, South Korea. (PRMC)
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an expansive population. The Army 
Surgeon General’s System for Health 
initiative calls for preventive, proactive, 
and innovative health care that is agile 
and accessible to soldiers, and focuses 
on increasing wellness instead of just 
treating sickness. Likewise, the Defense 
Health Agency’s multi-service approach 
attempts to improve coordination 
among joint partners to ensure more 
expedient and effective healthcare 
delivery in multi-service populations 
without increasing cost or burdening 
beneficiaries. PRMC is an organization 
that understands the necessity for 
decentralized wellness promotion and 
joint collaboration, experiencing great 
success in championing these concepts 
on behalf of Army medicine and DoD. 

As the tip of the spear in supporting 
Army medicine initiatives, PRMC is the 
first region within Army medicine to 
transition all of its primary care clinics 
to patient-centered medical homes 
(PCMH), which places our patients at 
the center of healthcare delivery. This 
PCMH model is so important in creating 
meaningful and trusting relationships 
between a healthcare team and our 
patients, promoting a collaborative effort 
between provider and patient in charting 
the way-ahead for a patient’s wellness, 
education, and behavior in daily life.

PRMC has also established two of 
Army medicine’s first outside contiguous 
United States (OCONUS) tobacco-
free campuses to promote health and 
wellness. This was one of our key 
initiatives in supporting The Surgeon 
General’s “Performance Triad” initiative 
of activity, nutrition, and sleep, as it 
promotes reduction of severe, chronic 
diseases that diminish quality of life and 
drive up healthcare costs. PRMC has also 
revolutionized the use of telemedicine 
capabilities throughout the Pacific 
region. In the last two years, PRMC’s 
innovative Pacific Asynchronous 
Tele-health (PATH) program, which 
provides Health Insurance Portability 
and Accountability Act–compliant, 
Internet-based, cost-effective, provider-
to-provider tele-consultation, has 
been recognized as a best-practice for 
enterprise-wide implementation by Army 
medicine and expanded for use by our 
Navy medicine partners.

C&CC: From an enterprise 
perspective, how is PRMC focusing 
its efforts to improve medical 
response throughout the AoR?

Brig. Gen. Sargent: Improving 
medical responsiveness within the 
Pacific region is at the very foundation 

of the major transformation PRMC is 
currently undergoing. In the past, Army 
medicine’s efforts in the Pacific have 
been somewhat asynchronously split 
between fixed facility healthcare and 
operational medicine requirements. 
The establishment of a Pacific Medical 
Theater Enabling Command serves 
to synchronize fixed facility and 
operational capabilities to provide 
sophisticated, integrative, and responsive 
healthcare support across the AoR. 
This “right-sized” and appropriately 
resourced enterprise would serve 
as a medical “center of gravity” for 
USARPAC and PACOM, able to better 
visualize, describe, and direct a solution 
set of future medical options in the 
region to support security and stability 
in contingency operations, disaster 
response, and humanitarian efforts. 
The agility of this strategic medical 
organization would provide leaders 
with timely, theater-wide situational 
awareness with effective mechanisms for 
analysis and rapid sharing of relevant 
medical intelligence.

C&CC: Feel free to discuss any 
current or long-term objectives you 
are working to bring to fruition.

Brig. Gen. Sargent: As PRMC 
transforms its ranks in support of Army 
medicine’s transformation, it is essential 
that we stay relevant and responsive 
to our strategic leaders’ objectives and 
appropriately address their top priorities 
in sustaining the health of the force 
and their families. In his 2015 National 
Security Strategy, the President states 
that over the next five years, nearly half 
of all growth outside the U.S. is expected 
to come from Asia. 

As such, USARPAC serves a dynamic 
region on the front lines of the nation’s 
strategic posture and will remain a vital 
organization to our national security 
for the foreseeable future. It is my vision 
that PRMC stand ready to support our 
civilian and military leaders with highly 
reliable and synchronized healthcare 
throughout the region. PRMC’s 5,300 
strong military and civilian workforce 
represent America’s very best, and 
I am absolutely honored to have the 
opportunity to serve them and their 
families.

Commander’s Corner

Brig. Gen. Patrick Sargent, Pacific Regional Medical Command (PRMC) commander, delivers opening remarks for the PRMC 
Strategic Off-Site at the Hale Ikena on 20 January 2015, at Fort Shafter, HI. The meeting provided an opportunity to get leaders 
and stakeholders together to discuss the concepts and identify issues concerning PRMC’s transformation to the Regional Health 
Command-Pacific as part of the Pacific Army Medicine Pacific Campaign Support Plan. (Staff Sgt. Christopher Hubenthal)
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Med Sim Look Ahead

T raditional medical education follows a 
“see one, do one, teach one” model for 
invasive procedures. Simulation-based 

training supplements this apprenticeship 
model and provides numerous benefits to 
learners. Medical simulation (Med Sim) 
is a technique rather than a technology, 
and includes highly realistic manikins, 
computerized applications, and even actors 
who play the part of injured patients. Med 
Sim does not replace other forms of medical 
instruction, but supports learning and 
overall readiness.

With or without Med Sim, formal 
instruction precedes the application of 
medical or surgical techniques. Yet treating 
a human patient for the first time—or 
any time—introduces risk. For learners, 
watching and doing is not the same as 
doing and repeating. Ultimately, students 
retain what they perform and repeat. 
Through deliberate, repetitive practice 
then, simulation-based training “hard 
wires” a student’s brain by reinforcing 
essential skills, knowledge, and behaviors. 

An accurate simulation constitutes 
an immersive environment in which 
learners perform tasks under combat-
like conditions.  Trainers assess student 
performance, provide feedback, and vary 
the level of difficulty. Simulation-based 
training also promotes teamwork and 
supports team-building. For example, 
students playing various roles in the 
simulation can interact with other soldiers 
who have different levels of medical 
training.

By exposing combat medics to sensory 
inputs such as loud noises, bodily fluids, 
and patient sounds or movements, medical 
simulators can reproduce real-world 
conditions and help prepare U.S. Army 
medics for what they may see on the 
battlefield. Interfacing with a computer 
keyboard and mouse is not the same as 

treating a medical manikin, but there is an 
important place for both virtual reality and 
synthetic tissue in the Army’s arsenal of 
simulation-based trainers. 

Innovation in Orlando
The Army Research Lab, Human Research 
and Engineering Directorate, Simulation 
and Training Technology Center (ARL-
HRED-STTC) in Orlando, Florida works 
with large companies, small businesses, 
and academic partners to apply advanced 
modeling and simulation technologies 
to medical training challenges. “We are 
always looking for new and innovative 
ideas to improve medical training at all 
levels of care,” explained Beth Pettitt, Chief, 
ARL-HRED-STTC Medical Simulation 
Research.

In an interview with C&CC, Pettittt 
and Jack Norfleet, Chief Engineer, Medical 
Simulation Research, described STTC’s 
mission and goals. “It’s all about training 
and simulation technology for today and 
the future,” Pettitt said, adding that “we 
want to satisfy current warfighter training 
requirements in addition to those five to 
10 years down the road.” In addition to 
partnering with industry and academia, 
STTC works with other service units and 
applies existing technologies in innovative 
ways.  

Originally a part of the Defense 
Advanced Research Projects Agency, STTC 
became part of ARL-HRED in fiscal year 
2011 to promote greater synergy among the 
Army’s science and technology programs 
in human performance, human factors, 
simulation, and training technology. Today, 
STTC is located at the University of Central 
Florida campus in Orlando, home to over 
150 modeling, simulation, and training 
(MS&T) companies. Orlando is also host 
to military acquisition commands, joint 
military commands, and federal agencies.

The Army Simulation and Training Technology Center Has Options 
for Medical Simulation
By Steve Melito, TDM Correspondent

New Sim 
Contract
When ARL-HRED-STTC 
issued Solicitation Number 
W911NF15R0001 in January, 
interested vendors learned that 
this Total Small Business Set-
Aside consists of multiple awards, 
a five-year contract performance 
period, and a total ceiling of $135 
million. This latest solicitation 
for simulation and training 
engineering services includes 
medical simulation, an area 
where STTC already supports 
combat medical training through 
technologies such as game-
based systems and virtual worlds.

Serious Games and
SYNTHETIC TISSUE
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As part of ARL-HRED, STTC’s 
work includes virtual humans, which 
are computer simulations of clinical 
encounters where the learner plays the 
role of a healthcare provider by interacting 
with an on-screen patient. “The concept 
of a virtual patient for training in the 
military originated in this branch,” Pettitt 
said of the STTC’s Medical Simulation 
Research division. STTC is also interested 
in immersive digital environments, virtual 
realities, and virtual worlds with highly-
realistic, computer-created scenes. Two 
Orlando-area companies that C&CC 
contacted supply so-called “serious 
games,” simulations of real-world events 
or processes that are designed to enhance 
instruction and promote problem-solving. 
“We explore any technology,” Pettitt 
said of STTC, “that fosters suspension of 
disbelief while treating patients within any 
simulation.”

Combat Medic from 
Virtual Heroes
Combat Medic, a game-based system 
from Virtual Heroes, Inc., is one example 
of Med Sim’s success. This serious game 
helps to prepare medical personnel to treat 
the top three causes of battlefield deaths: 
hemorrhage, airway management, and 
tension pneumothorax.   

Virtual Heroes, an Orlando-based 
division of Advanced Research Associates 
(ARA), regards its application as a premiere 
example of serious gaming technology. “At 
Virtual Heroes, we are passionate about 
creating applications that change and save 
lives,” Steve McIlwain, Senior Producer, 
told C&CC. “Combat Medic is the ultimate 
embodiment of our passion.” 

Combat Medic, which Virtual Heroes 
developed for both STTC and the U.S. 
Army’s Telemedicine and Advanced 
Technology Research Center, combines 

game engine technology, medically accurate 
casualty conditions, and immersive digital 
environments. Randomization of in-game 
scenarios reinforces the need for proper 
casualty assessment and management.

To accommodate a variety of training 
requirements, Combat Medic delivers 
content through self-directed, team-based, 
and instructor-led training methods. The 
game can be played alone or with other 
learners, and features a three-tier difficulty 
system where treatment scenarios become 
increasingly more challenging. Randomized 
variations of battlefield injuries, variation in 
the numbers of casualties, and distractions 
within the virtual environment all increase 
the learner’s cognitive load. 

By allowing users to choose the contents 
and configuration of their aid bags, the 
application emphasizes the importance of 
organization, preparation, and equipment 
availability. To track performance, 

Left: Combat Medic is a serious game that helps prepare personnel to treat the top three causes of battlefield death. (Virtual Heroes)
Right: TC3Sim is a serious game that tests a medic’s ability to provide initial treatment under battlefield conditions. (ECS)
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assessments include standard go/no go 
criteria as well as casualty condition 
information, participant actions, and 
the ability to graphically view a virtual 
casualty’s vitals throughout the scenario as 
a function of elapsed time.

Realism and Accuracy
Combat Medic’s realism and accuracy are 
central to its value as a training tool. Prior 
to the start of product development, Virtual 
Heroes enlisted the aid of subject matter 
experts (SMEs). Two former Army combat 
medics defined the appropriate treatment 
techniques and proper procedures for 
each scenario. Several clinical doctors 
at Duke University helped to refine the 
physiological models. While working with 
the Army medics during the early stages 
of development, Virtual Heroes identified 
areas where a virtual experience could 
supplement traditional hands-on-training. 

During product development, the 
company performed beta testing at Fort 
Bliss, TX, and worked closely with combat 
medics there to ensure maximum accuracy, 
usability, and user engagement.

Finally, the development process was 
overseen closely by STTC itself. From 
product inception to final delivery, Virtual 
Heroes held bi-weekly meeting with STTC 
and SMEs to review project direction and 
scope. STTC and SMEs designed, crafted, 
guided, and reviewed every detail, ensuring 
the accuracy of the 200+ page Game Design 
Document.  

“This process of continual iteration 
throughout the development cycle 
of Combat Medic was vital to ensure 
every facet of the game is realistic and 
immersive,” Brad Willson, Virtual 
Heroes Lead Game Designer, told 
C&CC. The result, a learning resource 
that mirrors the physiological response 
of casualties and that provides a high 
level of scenario variation, is now 
available for any U.S. military branch to 
use. Virtual Heroes is currently working 
with STCC to provide a hosting site for 
easier military access. In the future, 
access may be extended to a global 
audience.

TC3Sim from ECS
Another Orlando company offering 
serious games is Engineering & 
Computer Simulations (ECS), who 
make TC3Sim. Designed to teach and 
reinforce the concepts of tactical combat 
casualty care, TC3Sim uses story-
driven scenarios to evaluate a student’s 
knowledge of the tactics, techniques, 
and procedures required of an Army 
combat medic or combat lifesaver. The 
application incorporates a variety of 
instructional development strategies to 
help students master medical procedures 
and demonstrate their capabilities. 

Each TC3Sim scenario is a short, 
goal-oriented training exercise that’s 
designed to promote a player’s ability 
to assess casualties, perform triage, 

provide initial treatment, and prepare a 
casualty for evacuation under battlefield 
conditions. TC3Sim supports both 
single-player and multi-player modes, 
and players can choose to be either a 
combat lifesaver or combat medic. The 
different roles can collaborate with each 
other while treating the same casualty or 
while treating the injured separately. 

As Joe O’Connell, vice president 
of business development, told C&CC, 
ECS “worked closely” with both STTC 
and the Directorate of Combat Medic 
Training (DCMT) “to ensure that our 
simulation was tactically and technically 
correct.” O’Connell, a retired Army 
colonel and combat veteran, reports 
that “TC3Sim has been used to train 
tens of thousands of military medical 
professionals within the U.S. and allied 
militaries.” He added that “ECS has 
been providing medical simulation R&D 
and immersive technology solutions to 
the STTC for over 13 years. Our 60+ 
programs have supported the warfighter 
in the field and have contributed to 
saving lives.”

To ensure TC3Sim’s success, ECS 
worked closely with STTC. “Beth 
Pettitt and her team were instrumental 
in working with ECS,” O’Connell 
explained, in transitioning TC3Sim 
over to the U.S. Army Program 
Executive Office, Simulation, Training, 
Instrumentation (PEO STRI) for use 
in Programs of Record. Tasked with 
acquiring and sustaining training and 
testing solutions for soldiers, PEO STRI 
also operates in Orlando. 

Core Goals and 
Surgical Simulations
As STTC continues to advance 
its mission through cutting-edge 
technologies, the Medical Research 
Simulation branch remains focused on 
its core goals. As Pettittt told C&CC, 
“Goal one is to conduct quality research 
in support of learning, training, testing, 
mission planning, and mission rehearsal 
across several domains.” In addition to 
real-time human-in-the-loop simulation 
technologies, these domains include 
behavioral representation and shared 
simulation environments. 

“We continue to look at multiple 
methods of immersing the medical 
provider,” Pettittt added. “These 

Med Sim Look Ahead

SynDaver Synthetic Human bleeds, breathes, and uses hundreds of replaceable muscles, bones, organs, and blood vessels. 
(SynDaver Labs)
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include malodors and their effect on performance, as well as 
signs of life including motion, breathing, sound, and facial 
expressions.” In addition, STTC is prototyping highly-realistic 
human tissue for use in synthetic body surgical simulations. 

SynDaver Labs, a Tampa, FL, manufacturer of synthetic 
human tissues and body parts, offers advances in this area. 
The company’s SynDaver Synthetic Human bleeds, breathes, 
and uses hundreds of replaceable muscles, bones, organs, and 
blood vessels. Made from materials that mimic the mechanical, 
thermal, and physico-chemical properties of tissue, this 
synthetic human is designed for surgical simulations and can 
be used in medical device testing. The model may be covered 
with either SynDaver’s synthetic human skin or organosilicate-
synthetic human hybrid skin.

Kernerworks of San Rafael, CA, a self-described 
“skunkworks” with roots in the feature film industry, also 
supplies highly-realistic trauma manikins. Built by special 
effects and fabrication experts, these robots simulate breathing 
and bleeding. According to a video on the company’s website, 
Kennerworks trauma simulators are used in simulation-based 
medical training at Fort Jackson, S.C., an Army training 
installation.

As the company’s YouTube video explains, these remote-
controlled manikins have a pulse, squirt blood, and shake. 
Until a soldier performs all of the necessary medical tasks, the 
Kennerworks trauma simulator will continue to bleed—and 
can even bleed-out. To simulate combat conditions, simulated 
gunfire and smoke are piped into a training room.

Immersive environments are important, but patient 
simulators must also meet other requirements. There are a 
number of medical manikins the market, but some products 
are designed for clinical environments rather than battlefield 
simulations. The TOMManikin from Techline Trauma of 
Willow Grove, PA, is designed specifically for the point-of-
injury. Moreover, these metal-framed manikins are what David 
Parry Jr., vice president of the Trauma Division, calls “super-
durable.”         

As Parry explains, the TOMManikin won’t break when 
medical learners “grab and pull it by the hand, load it into 
a vehicle, or move it behind a wall for treatment during a 
simulated firefight.” The special reinforced silicone that’s 
used for the manikin’s skin is also tough, yet highly realistic. 
Inside the patient simulator, electronics that Parry describes 
as “uncomplicated” and “easy to maintain” control a simulated 
pulse and other physiological functions. 

Charging the battery is the only routine electronics 
work that a training cadre needs to perform. Draining 
simulated blood from the medical manikin is also important. 
TOMManikin users can choose consumables from companies 
such as Thomas FX, or use beet powder or red Kool-Aid. Cost 
and clean-up should be considered, Parry advises. For buyers 
in the military marketplace, accessories such as simulated 
machine guns, IEDs, and helicopters add to the realism of the 
experience. 

Techline Trauma, which also makes wearable wounds and 
a special medical manikin for shore-to-ship rescues, partners 
with Innovative Tactical Training Solutions (ITTS) of Goshen, 
KY, for some manikin components. As Parry told C&CC, the 

“key differences” between the TOMManikin and other patient 
simulators are its durability, versatility, low maintenance 
requirements, ease-of use, and cost-effectiveness.

Sensing and Seeing the Future
In addition to highly-realistic human tissue, Pettitt noted that 
“advances in sensor technology” could provide learners with 
“objective” feedback about their performance. In this area, 
inventors such as Chris Toly have already filed patents for 
medical training simulators with contact-less sensors. Toly, 
the inventor of Simulab Corporation’s TraumaMan system, 
describes in his patent application how “during a training 
exercise, a spatial relationship between the contact-less 
sensor and the detection object produces data for evaluating 
performance.” 

The Visible Human Project from the U.S. National Library 
of Medicine may also help simulation-based training to see 
the future in the form of complete, anatomically-detailed, 3D 
representations of normal male and female human bodies. 
To date, acquisition of transverse CT, MR, and cryosection 
images of representative male and female cadavers has been 
completed. As Pettitt explained to C&CC, “3D representations 
of human anatomy would also support instruction.” 

Now it’s up to STTC’s partners to help determine how to 
best build the next generation of simulation-based trainers.
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Prosthetic Hands with 
a Sense of Touch
Despite recent advances in technology for upper-limb 
prostheses, artificial arms and hands are still unable to provide 
users with sensory feedback, such as the “feel” of things being 
touched or awareness of limb position and movement. Without 
this feedback, even the most advanced prosthetic limbs remain 
numb to users, a factor that impairs the limbs’ effectiveness 
and their wearers’ willingness to use them. In a step toward 
overcoming these challenges, DARPA has awarded prime 
contracts for Phase 1 of its Hand Proprioception and Touch 
Interfaces (HAPTIX) program.

As part of DARPA’s commitment to help restore full 
and natural functionality to wounded Service members and 
veterans, and in support of the White House brain initiative, 
HAPTIX seeks to create a prosthetic hand system that moves 
and provides sensation like a natural hand. Sensory feedback, 
especially from the hand, is vitally important for many 
functions, and HAPTIX seeks to create a sensory experience so 
rich and vibrant that users would want to wear their prostheses 
full time. By restoring sensory functions, HAPTIX also aims to 
reduce or eliminate phantom limb pain, which affects about 80 
percent of amputees.

“The ultimate goal for HAPTIX is to create a device that 
is safe, effective, and reliable enough for use in everyday 
activities,” said Doug Weber, DARPA program manager. 
“DARPA is partnering with scientists at the Food and Drug 
Administration to help develop standards for verifying 
safety and quantifying benefits of this new class of advanced 
technologies. We hope to streamline the process of validating 
technologies that can help our military servicemembers and 
veterans who have been injured while serving our country.”

DARPA is evaluating several distinct technical approaches in 
Phase 1. Those that prove successful would continue into Phase 
2, which would integrate selected technology components into a 
complete HAPTIX test system. The agency plans to initiate take-
home trials of a complete, FDA-approved HAPTIX prosthesis 
system within four years.

The name HAPTIX is a play on the word haptics, referring 
to the sense of touch. The program plans to adapt one of the 
prosthetic limb systems developed recently under DARPA’s 
Revolutionizing Prosthetics program to incorporate interfaces 
that provide intuitive control and sensory feedback to users. 

These interfaces would build on advanced neural-interface 
technologies being developed through DARPA’s Reliable Neural-
Interface Technology (RE-NET) program.

Where appropriate, HAPTIX teams intend to leverage 
commercially available technologies such as intramuscular 
electrodes and lead technologies developed initially for cardiac 
pacemakers and now used in several modern implantable 
medical devices. The program also plans to test advanced 
microelectrode array and nerve cuff electrode technologies that 
have been developed over the past two decades with support 
from the National Institutes of Health, the Department of 
Veterans Affairs, and DARPA.

DARPA is working with teams led by the following 
institutions: Case Western Reserve University, Cleveland Clinic, 
Draper Laboratory, Nerves Incorporated, Ripple LLC, University 
of Pittsburgh, University of Utah, and University of Florida.

To help the performers more quickly and cost-effectively 
conduct their research, DARPA is providing prosthetics 
simulation software for testing designs. The software includes 
a variant of the DARPA Robotics Challenge (DRC) Simulator 
from the June 2013 Virtual Robotics Challenge, which helped to 
expedite the initial design and evaluation of semi-autonomous 
robots that could aid in emergency response efforts.

“The DARPA Robotics Challenge Simulator was a big help 
for DRC and we immediately saw how adapting its virtual 
testing environment could benefit HAPTIX research,” Weber 
said. “The simulator will enable rapid and low-cost development 
of the HAPTIX technology and also provide amputees with a 
realistic experience for learning to use their physical prosthesis.”

Envisioning Revolutionary 
Therapies
Many chronic inflammatory diseases and mental health 
conditions affecting military service members and veterans 
involve abnormal activity in the peripheral nervous system, 
which plays a key role in organ function. Monitoring and targeted 
regulation of peripheral nerve signals offer great promise to help 
patients restore and maintain their health without surgery or 
drugs. Current neuromodulation devices are typically used as a 
last resort, however, because they are relatively large (about the 
size of a deck of cards), require invasive surgical implantation and 
often produce side effects due to their lack of precision. DARPA’s 
Electrical Prescriptions (ElectRx) program is seeking innovative 
research proposals to help transform neuromodulation therapies 
from last resort to first choice for a wide range of diseases.

Dots
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ElectRx (pronounced “electrics”) aims to develop 
groundbreaking technologies that would use the body’s innate 
neurophysiology to restore and maintain health. In support 
of the White House’s brain initiative, ElectRx also seeks to 
accelerate understanding of specific neural circuits and their 
role in health and disease. Future therapies based on targeted 
peripheral neural stimulation could promote self-healing, reduce 
dependence on traditional drugs, and provide new treatment 
options for illnesses.

ElectRx would leverage advanced sensing and stimulating 
technologies to target specific peripheral neural circuits 
that control organ functions. These feedback-controlled 
neuromodulation technologies would monitor health 
status and intervene as needed to deliver patient-specific 
therapeutic patterns of stimulation designed to restore a 
healthy physiological state. The program seeks to create 
ultraminiaturized devices that would require only minimally 
invasive insertion procedures such as injectable delivery through 
a needle.

“Many chronic illnesses occur when the body’s natural 
neuroelectrical and biochemical rhythms are disrupted, like 
playing wrong notes in music,” said Doug Weber, DARPA 
program manager. “ElectRx seeks to understand what the ‘right 
notes’ are for each person and provide real-time treatment 
to help the patient achieve and enjoy a harmonious, healthy 
baseline. Peripheral neuromodulation therapies based on ElectRx 
research could help maximize the immunological, physical, and 
mental health of military servicemembers and veterans.”

The scope of ElectRx research is peripheral neuromodulation 
treatments for inf lammatory diseases (which include rheumatoid 
arthritis, systemic inf lammatory response syndrome, and 
inf lammatory bowel disease) and mental health disorders (such 
as post-traumatic stress disorder, anxiety, and depression). 
DARPA expects ElectRx proposers to identify a disease of 
interest to study and treat. The agency intends to determine 
overall program success based on advancement of minimally 
or non-invasive interface technology, the capability to target 
specific nerves without side effects, validation of biological 
input/output pathways, and potential for translating this 
knowledge into an integrated, closed-loop neural-visceral 
interface for monitoring and maintaining health.

Principal technical areas for ElectRx
Technical Area 1 (TA1): Systems approaches to neurobiological 
discovery and closed-loop control of physiological status in 
vivo. Proposals should aim to elucidate the neurobiological 
foundations of the proposed disease target and use the new 
insights derived from the physiological studies to drive closed-
loop neuromodulation system design and implementation. 
These efforts should culminate with in vivo demonstrations of 
predictable and automatic restoration of healthy physiological 
states in response to on-board physiological state monitoring.

 Technical Area 2 (TA2): Advanced component technology 
development. Proposals to TA2 should develop and demonstrate 
in vivo advanced minimally and non-invasive (atraumatic) 
component technologies, including novel sensing modalities and 
neural interface technologies. Depending on research results, 
DARPA may integrate effective technologies developed in both 
technical areas in a future add-on research phase.

More info: darpa.mil
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DLT Program: 
ExThera Medical Joins Battelle Team 
ExThera Medical Corporation has joined a team led by Battelle that 
is developing a Dialysis-Like Therapeutics (DLT) device to treat 
sepsis. ExThera plans to work with Battelle and NxStage Medical 
(NXTM), Inc. on a contract from the Defense Advanced Research 
Projects  Agency, or DARPA, to develop an innovative, new medical 
device.  

ExThera is a pioneer in the development of broad-spectrum 
therapeutic devices to treat life-threatening bloodstream infections. 
As part of the DLT Program, Battelle will perform safety and 
efficacy studies on ExThera’s second-generation Seraph Microbind 
Affinity Blood Filter (Seraph). 

Initiated in 2010, DARPA’s DLT program is developing 
a portable system that removes “dirty” blood from the body, 
removes harmful agents, and returns “clean” blood to the body in 
a manner similar to the treatment of kidney failure with dialysis. 
The Battelle-led team began work on the integrated device in 
March 2013. The DLT program seeks to develop filter technologies, 
integrate them into a portable system, and rigorously validate filter 
effectiveness. The resulting multi-component device could decrease 
the morbidity and mortality of bloodstream infections (e.g., by 
preventing sepsis-induced organ failure, thereby saving thousands 
of lives and billions of dollars in the U.S. annually).  

DARPA’s integration and validation of a DLT system focuses 
on submitting an Investigational Device Exemption (IDE) to the 
FDA before the completion of the program. From there, the DLT 
system would be available for transition to clinical trials required 
for final regulatory approval. NxStage would manufacture and 
commercialize the DLT system while ExThera and other DLT 
developers would manufacture and supply blood separation filters 
for use in the system. 

Since 2008, privately-funded ExThera (short for Extracorporeal 
Therapy) has been pursuing a nearly identical goal within the very 
large civilian market.  ExThera’s Seraph Microbind Affinity Blood 
Filter, now fully developed and about to enter EU clinical trials, 
is a broad-spectrum ‘hemoperfusion’ device with demonstrated 
ability to remove a long list of pathogens and toxins from whole 
blood. These include viruses, drug-resistant bacteria, fungi, and 
inflammatory cytokines.   

While adding nothing to the blood, Seraph uses a biomimetic 
"adsorption media" that includes chemically-bonded heparin and 
supplemental adsorbent materials in a single cartridge. The well-
known anti-thrombogenic properties of heparin contribute to the 
safety of the device, especially in situations when the device must be 
used without systemic blood thinners. 

More info: extheramedical.com
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Acquisition USAMRMC

C&CC: Briefly describe your position and main duties. 

Dr. Bertram: In this position, I annually plan for and execute $54 
million in Army advanced development funds, $47 million in 
Army procurement funds, and $130 million in Army operation and 
maintenance funds. 

The main duties of the position are to set the strategic vision of 
the advanced development product portfolio; provide broad guidance 
and oversight for technology transitions, execution of acquisition 
plans to meet stated cost, schedule, and performance criteria, and 
expeditious fielding of state-of-the-art materiel to support the 
warfighter; serve as the Milestone Decision Authority (MDA), who 
is responsible for executing the life-cycle acquisition management 
of medical materiel; act as the Surgeon General’s Sponsor 
Representative to the U.S. Food and Drug Administration (FDA); 
exercise central authority and control over acquisition resources to 
execute an integrated, coherent, and optimally prioritized acquisition 
program for Army medicine; manage the development and training 
of the Army medicine Medical Acquisition Corps and workforce; 
and ensure medical materiel solutions are integrated into non-Army 
Medical Department–managed acquisition programs (e.g., ground 
and air evacuation and treatment vehicles, shelter systems, and 
soldier-carried items) by working with other Program Executive 
Offices (PEOs).

C&CC: What are the basic duties of the project and 
product managers, and any other groups in your office? 
How will they evolve over the coming years? 

Dr. Bertram: Advanced Development project managers and 
product managers provide leadership, management, and direction 
for the advanced development of a particular medical product or 
a portfolio of medical products. Project and product managers are 
responsible for ensuring that drugs, devices, vaccines, and other 
medical material solutions needed for the warfighter are developed in 
accordance within specified product performance, cost, and schedule 
parameters. Further, they work to ensure the seamless fielding of the 
products developed and that the commercial aspects of the product 
are optimized to allow the military to get the best cost basis and long-
term availability of the product. 

Some of their other core capabilities are: 
•  Apply Defense Department acquisition expertise to support research 

and development activities. 
•  Ensure product(s) are developed in accordance with the FDA, DoD, 

Acquisition, and USAMRMC policies, principles, and regulations.
•  Plan for resources needed to manage products according to approved 

cost, schedule, and performance baselines.
•  Lead/participate in Integrated Product Teams overseeing product 

development.
•  Coordinate on the development of fiscal year spend plans; command 

budget estimate and program objective memorandum submissions; 
and review, approve, and monitor the commitment, obligation, and 
disbursement of funds. 

•  Develop and maintain relationships and communication 
linkages with internal and external collaborators, customers, and 
stakeholders. 

•  Aid in the production of acquisition documents, reports, briefings, 
and documentation required by DoD acquisition and USAMRMC 
policies, principles, and regulations. 

In the coming years, the products maturing through the Defense 
Health Agency’s Defense Medical Research and Development 
Program will add additional workload on the Army-managed 
advanced development portfolio. The USAMRMC organizations 
involved, including the U.S. Army Medical Materiel Development 
Activity (USAMMDA) and the U.S. Army Medical Materiel Agency 
(USAMMA) will need to develop and increase their acquisition, 
regulatory, clinical trials, and logistics workforces to manage this 
workload.

LIFESAVING 
ACQUISITION
Setting the Vision for Army Medical Procurement

In order to better understand the Army’s medical procurement 
status and future goals, C&CC sat down with Principal Assistant 
for Acquisition for the U.S. Army Medical Research and Materiel 
Command (USAMRMC) Dr. Kenneth Bertram. 

Interview by George Jagels

Dr. Kenneth Bertram
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C&CC: Please describe your responsibilities as the U.S. 
Army’s MDA for medical products. What does this mean in 
practice?

Dr. Bertram: As the MDA, the principal assistant for acquisition is 
responsible for executing the life-cycle acquisition management of 
medical materiel in accordance with DoD Instruction 5000 guidance. 
It is the responsibility of the MDA for Medical Systems to ensure that 
product development is meeting cost, schedule, and performance 
requirements as outlined in the Acquisition Program Baseline 
(APB) and that development risks are being managed. The MDA is 
aided by an executive management committee which includes the 
command’s experts in research and technology, contracting, resource 
management, quality assurance, plans and programs, legal (including 
technology transfer), and Army/DoD priorities. Further, the MDA 
uses a management and oversight process (called Decision Gate) that 
integrates the DoD acquisition requirements with the FDA-approval 
requirements and the relevant industry product development and 
manufacturing models. Product development efforts failing to 
meet their APB may be re-baselined, terminated (or returned to the 
research and technology program), or have their product attributes 
formally changed. In addition, the MDA prepares the advanced 
development product funding priorities to the commanding general 
of USAMRMC for approval. 

C&CC: The Army conducts research at its own labs but 
also leverages partnerships with private industry. Can you 
tell me more about that balance and why it is important? 

Dr. Bertram: Private industry provides most of the medical solutions 
we need for our warfighters without further development—thus 
saving time and money—because those medical solutions are also 
needed in civilian hospitals and clinics. There are some areas where 
the product is limited to the military, such as the Adenovirus vaccine, 
or the market is perceived as underdeveloped—for example, pre-
hospital care—requiring the military and its medical laboratories 
to provide the research and product development necessary to 
convince private industry to manufacture and market the eventual 
product. In addition, our military laboratories are required to prevent 
technological surprise by our adversaries and to allow the military 
to have sufficient expertise to be “smart buyers” on the behalf of 
warfighters and the American public.

Our relationship with private industry is a two-way street. 
We often make technology created by USAMRMC researchers 
available to industry and academia through cooperative research and 
development agreements. We routinely host a “product showcase” 
on our web site with technologies that are currently available for 
licensing. You can learn more about these and other technologies on 
our web site at technologytransfer.amedd.army.mil.

C&CC: How does the USAMRMC and the Army determine 
which research projects to fund?

Dr. Bertram: Based upon priorities set by the DoD, the Army, 
the assistant secretary of defense for health affairs, and the funds 
available, relevant research is solicited both intramurally (directed 
at Army labs) and extramurally (directed at academia and industry). 
After the requirement or need is established for the research, 

solicitations in the form of program announcements (PAs) or 
broad agency announcements (BAAs) are released. For extramural 
research, these are advertised on FedBizOps. Proposed projects go 
through a rigorous two-step competitive process before selection 
for funding. The first step is a technical assessment by a peer review 
panel generally comprised of subject matter experts outside the 
USAMRMC. The second step is a programmatic review for military 
relevance and priority. Final selection of projects for funding must 
meet program requirements and relevant budget, contracting, or 
grant regulations.

C&CC: Regarding outside technologies, how does the 
USAMRMC discover commercially developed products? 
How might you proceed to make these off-the-shelf 
products ready for the military?

Dr. Bertram: Product managers and their integrated product 
teams are expected to be aware of relevant medical solutions from 
the academic and commercial sectors. Knowledge of commercially 
developed products meeting and military requirements/needs are 
gained through attendance at scientific meetings and USAMRMC-
sponsored industry days, vendor visits, assessment of technologies 
through research proposals, and review of business medical product 
business periodicals and scientific journals. 

Potential commercial solutions are tested against the product 
characteristics specified in the approved requirements documents. 
If the products meet the specifications, they can be purchased by 
contract or potentially through the Defense Logistics Agency (DLA) 
Prime Vendor program. If additional development work is required, 
this can be done under assistance agreements, contracts, the small 
business innovative research program, or cooperative research and 
development agreements, as appropriate.

The USAMRMC also has a system called New Products and 
Ideas (NPI) that is designed to provide the command with visibility 
of new products and ideas that support our mission, either as 
currently configured or with additional development. We encourage 
organizations to register on this site and submit their ideas. This 
online tool is free and allows people to outline their ideas for a variety 
of experts at the USAMRMC to review and respond. Submission to 
the NPI is not a substitute where other vehicles are more appropriate, 
such as responding to requests for proposals, BAAs, or PAs, nor does it 
take the place of a pre-proposal that may be required by a BAA or PA. 

C&CC: How are the USAMRMC's efforts requirements-
driven? And how might the future operating environment 
affect acquisition and research decisions in coming years?

Dr. Bertram: The needs of the warfighters and opportunities 
for improved medical solutions from emerging technologies are 
translated into requirements for advanced development by the Army 
Medical Department Center and School, then reviewed and approved 
by the Army. This requirement process is focused on delivering timely 
and affordable solutions that are relevant to soldiers. Changes in the 
operating environment will change priorities and funding of specific 
medical solutions. For example, with an increased focus on the Pacific 
region, the potential for longer medical evacuation times is prompting 
the evaluation of technologies to greater empower the flight medic to 
provide increasingly complex en-route care.
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FDA Cleared/Approved

•  Burn Resuscitation Decision Support System-
Mobile. Approved by the FDA in 2014 for clinical use, this 
device provides intravenous fluid recommendations for 
burn patients during the initial 24 to 72 hours after burn 
injury. Excessive fluid administration in these patients 
can result in intestinal rupture and death. This software 
program monitors the burn patient’s fluid levels and 
provides hourly recommendations for fluid administration. 
Partner:  U.S. Army Institute for Surgical Research with 
FDA Regulatory support from the USAMMDA.   

•  SOLX System Blood Collection System. This 
product was developed as part of the Red Blood Cell 
(RBC) Extended Life Program, is a new whole blood 
collection system. The RBCs produced by this system 
demonstrate improved cell quality for a storage period of 
42 days, theoretically reducing complications that may 
be associated with RBC storage lesions. It received FDA 
approval in 2013.

•  CL Detect Rapid Test. This is a hand-held “dipstick” 
device for the rapid diagnosis of cutaneous leishmaniasis 
(CL). CL is a parasitic disease causing disfiguring lesions 
that is found in tropical and subtropical areas. It is spread 
through the bite of infected sand flies with approximately 
1.5 million new cases emerging annually, including 
U.S. servicemembers serving in endemic areas. The 
availability of a diagnostic device will allow immediate 
implementation of appropriate treatments that can 
reduce the severity of scarring, reduce lost duty time, 
and improve healthcare and morale for affected military 
personnel. The device was cleared by the FDA in 2014.

•  Adenovirus Vaccine. This is an oral vaccine to prevent 
febrile respiratory illness caused by adenovirus types 
4 & 7 in military recruits during basic training. Up to 10 
percent of basic trainees are infected with adenovirus 
type 4 or 7, causing an average three to four lost duty 
days and occasional deaths. This vaccine was re-
developed by the Walter Reed Army Institute of Research 
and the USAMMDA and was FDA-licensed in 2011. 

Fielded

•  Modular Lightweight Load-Carrying Equipment 
(MOLLE) Medic Bag. In 2014, over 500 MOLLE Medic 
Bags were shipped to Afghanistan. This new bag is 
lighter, compatible with the soldier’s body armor, and 
modular with a tiered approach to treatment. This effort 
is part of a collaborative effort between USAMMDA 
and PEO Soldier (PM Soldier Protection and Individual 
Equipment).  

•  Individual First Aid Kit Generation 2. In 2014, 
134,580 of these second generation kits were procured 
for fielding to deploying units. Based on theatre 
feedback, the design was modified to prevent snagging 
on vehicle doors/hatches during emergency egress. In 
addition, a second Combat Application Tourniquet along 
with a chest seal, eye shield, and a combat casualty 
care card were added to the bag. This effort is part of a 
collaborative effort between USAMMDA and PEO Soldier 
(PM Soldier Protection and Individual Equipment) as part 
of a Rapid Fielding Initiative.  

•  Vector Pathogen Detection Devices for Dengue, 
Malaria, and Leishmaniasis. These three devices 

LATEST ARMY MEDICAL BUYS
Examples of medical devices, vaccines, and drugs either cleared by the FDA or already 
fielded or approved for fielding by the Army Medical Research and Materiel Command.

FDA cleared: CL Detect Rapid Test Fielded: Individual First Aid Kit Generation 2Full-rate production: Noise Immune 
Stethoscope

Acquisition USAMRMC
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What are USAMRMC’s 
current research and 
development priorities?
• Optimized combat casualty care at point of injury

•  Advanced hemorrhage control 
(Nonsurgical control of internal hemorrhage)

•  Ground ambulance treatment and transport system 
(enroute critical care on the ground)

•  Future Vertical Lift medevac 
(enroute critical care in the air)

• Advanced battlefield pain management

• Field-adapted electronic health record

• Improved blood products

• Infectious disease prevention and treatment

• Early diagnosis and treatment for traumatic brain injury

•  Individualized medical interventions to improve 
cognitive and physical health and performance

enable field preventive medicine personnel to detect 
infectious disease pathogens in trapped insects (vectors), 
thus ensuring the ability to advise the commander of 
the presence of a disease causing threat and enable 
the institution of effective field preventive measures and 
vector control protocols. 

•  Remote Diagnostic Access. This capability enables 
biomedical engineers to remotely troubleshoot and 
maintain computed tomography scanners in theater. This 
was fielded in 2012. 

•  Medical Equipment Set, Physical Therapy. This is 
medical equipment used to support physical therapy 
treatment. It was accepted into service in 2013. 

•  Veterinary Clinical Chemistry Analyzer. This medical 
equipment is used to analyze blood samples from 
military working animals as an aid to diagnosis and 
treatment. It was accepted into service use in 2013.

•  Combined Camouflage Face Paint. This product 
combines a five-color combined camouflage face with 
the insect repellent, DEET. A National Stock Number has 
been assigned to the product, which is in the Operations 
and Support Phase. The commercial partner was Iguana, 
LLC (Thomasville, GA). 

•  Alternative Arthropod Insect Repellent. This effort 
addresses noncompliance in the use of DEET-based 
insect repellents because of odor, skin irritation, etc. Two 
commercially available non-DEET topical skin repellents 
have received a National Stock Number (SkinSmart 
from Coleman, Wichita, KS, and Natrapel from Tender 
Corporation, Littleton, NH). In addition, an additional 
DEET-based compound, Ultra 30, has been added to the 
contingency pesticide list. This effort is currently in the 
Operations and Support Phase.

Full-rate Production Decision (fielding pending)

•  Noise Immune Stethoscope. This stethoscope 
provides auscultation capability in noisy environments, 
including ground and air evacuation, where traditional 
acoustic stethoscopes are ineffective. It can be a 
lifesaving aid in detecting lung injuries. It was developed 
by the U.S. Army Aeromedical Research Laboratory and 
the USAMMA and was approved for FRP in 2013.

•  Oxygen Generator Field Portable (OGFP). This 
provides an oxygen generation capability at role 
1 and 2 facilities without the logistic sustainment 
burden of compressed oxygen cylinders. The OGFP 
is approximately the same size as a size “D” oxygen 
cylinder, delivers three liters of oxygen per minute, 
and can run for 30 minutes on internal batteries. The 
USAMMA was a partner in the development of this 
device which was approved for FRP in 2013.

2015

APRIL 22-23
CAMP LEJEUNE, NC

JANUARY 28-29
CAMP PENDLETON, CA

To showcase your products and services, please contact: 

Charlie Baisley at 813.523.2096 or charles.baisley@emeraldexpo.com

Jaymie Nielsen at 980.328.8801 or jaymie.nielsen@emeraldexpo.com

Sponsored by

Marine Corps League

For more information, visit marinemilitaryexpos.com

Solutions to Serve
In this time of fiscal challenges, threats do not yield and operational needs do not go away. Now 
more than ever, the Marine Corps values its trusted industry partners.

Marine Military Expos showcase the latest innovations in military equipment and systems, designed 
specifically to address the evolving, expeditionary needs of the Marine Corps.

Call now to reserve your space, showcase your company and support the Marine Corps.

SEPTEMBER 23-25 
QUANTICO, VA
SEPTEMBER 22-24
QUANTICO, VA

Charlie Baisley at 202.637.6138 or 
charles.baisley@emeraldexpo.com 

Jaymie Nielsen at 980.328.8801 or 
jaymie.nielsen@emeraldexpo.com

To showcase your products and services, 
please contact:

APRIL 22-24, 2015
CAMP LEJEUNE, NC

Solutions to Serve
In this time of fiscal challenges, threats do not yield and operational needs 
do not go away. Now more than ever, the Marine Corps values its trusted 
industry partners.

Marine Military Expos showcase the latest innovations in military equipment 
and systems, designed specifically to address the evolving, expeditionary 
needs of the Marine Corps.

These expos bring military suppliers into direct interaction with key Marine 
Corps decision makers, end users, and purchasing agents at a single event.

Sponsored by

Marine Corps League

Acquisition USAMRMC
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Orthotics and Prosthetics 
Outcomes Research
The FY 15 Defense Appropriations Act 
provides $10 million to the DoD Orthotics 
and Prosthetics Outcomes Research 
Program (OPORP) to support military-
relevant personal assistive technology 
outcomes research. The goal of the OPORP 
is to improve our understanding and 
ultimately advance the implementation 
of the most effective prescriptions for 
prosthetic and orthotic devices, treatment, 
rehabilitation, and secondary health effect 
prevention options for patients, clinicians, 
other caregivers, and policymakers. 

As directed by the Office of the 
Assistant Secretary of Defense for Health 
Affairs, the Defense Health Agency, 
Research, Development, and Acquisition  
Directorate manages and executes the 
Defense Health Program Research, 
Development, Test, and Evaluation 
appropriation. The executing agent for 
the anticipated program announcement/
funding opportunity is the Congressionally 
Directed Medical Research Programs. 

More info: detrick.army.mil

Automated Field Steam 
Sterilizer Cleared
Fort Defiance Industries, Inc., has 
announced FDA 510(k) clearance for its new 
P2131 Automated Field Steam Sterilizer. The 
P2131 autoclave is designed for sterilization 
of porous and non-porous, heat, and 
moisture-stable materials (e.g., surgical 
instruments and textiles) used in healthcare 
facilities. As a transportable device, the 
P2131 sterilizer can operate in a variety 
of austere environments such as military 
combat support hospitals, disaster response 
sites, and remote-area medical clinics.  

According to Fort Defiance, the 
P2131 combines the safety and efficacy of 
microprocessor-controlled pre-vacuum 
270-degree Fahrenheit cycles with the 
ruggedness, portability, and reliability 
required for military service. The P2131 
sterilizer is designed and has been 
rigorously tested to ensure consistent, 
dependable operation in ambient conditions 
of 40 degrees at 8,000 feet altitude or 130 
degrees at sea level. The device can also 
process 100 loads using only 10 gallons of 
water. 

More info: ftdefianceind.com

Spine Trauma Body Armor 
InventHelp, a leading inventor service 
company, has announced that one of its 
clients, an inventor from Michigan, and 
his company, Sec Ops, LLC, has designed 
a spine-protecting body armor plate 
that is designed to prevent a soldier or 
law-enforcement officer from becoming 
seriously injured or paralyzed due to 
a spinal cord injury from a shooting, 
explosion, or severe impact. This 
invention is patented and has a USPTO-
approved prototype.

The “Spinal Trauma Plate (Hard or 
Soft) Improved Body Armor” helps to 
provide extra protection for a soldier’s 
or law enforcement officer’s spine, which 
has not been addressed or improved 
since the original body armor testing in 
the 1970s. The invention would help to 
offer peace of mind, enhancing the user’s 
performance in the field. According 
to the inventor, the body armor could 
reduce disability and medical costs, 
including premature Social Security and 
VA disability claims, related to spinal 
cord injuries. Lightweight and durable, 
the product could also be used by armed 
security guards, bodyguards, and 
football or hockey players.

The rectangular aramid fiber plate 
measures up to 21-inches long and 
weighs less than two pounds. The 
individual would insert the plate into 
a central pocket or pouch on the back 
of their existing body armor vest. The 
armor could also be sewn into the vest if 
needed. The plate would cover the entire 
spine, from top to bottom, and various 
sizes could be produced, from small to 
extra-large.

More info: intromark.com

New Ventilator and CPR 
Technologies Announced
ZOLL Medical Corporation, a 
manufacturer of medical devices 
and related software solutions, has 
announced a new line of 731 Series 
portable critical care ventilators, 
which ZOLL acquired from Impact 
Instrumentation, Inc. ZOLL said the 
rugged 731 Series ventilators are ideal 
for the ambulance transport of infants 
(≥5 kilogram), pediatric patients, and 
adults and feature an unprecedented 
10-hour battery life. Also new to the 

ZOLL portfolio, as a result of ZOLL’s 
acquisition of Advanced Circulatory 
Systems, Inc., is the ResQPOD 
Impedance Threshold Device, which is 
used to enhance perfusion during CPR.

According to ZOLL, the company’s 
breakthrough CPR technologies, in 
conjunction with scenario-based 
training, have been shown to almost 
triple survival-to-hospital discharge 
with favorable neurological outcomes. 
This real-time CPR feedback technology 
reassures rescuers that their chest 
compressions are effective. With the CPR 
Dashboard featuring ZOLL’s Real CPR 
Help, rescuers see numeric displays of 
CPR quality measures on the X Series 
Monitor/Defibrillator that help to drive 
high quality CPR. This dashboard 
provides real-time information on depth 
and rate, visual indicators of compression 
release, and a perfusion performance 
indicator. ZOLL recently announced its 
intent to expand the X Series interface to 
the Cardiac Arrest Registry to Enhance 
Survival (CARES) to include a full set of 
key CPR metrics.

More info: zoll.com

Study Reveals Brain 
Trauma Patterns
The brains of some Iraq and Afghanistan 
combat veterans who survived blasts 
from improvised explosive devices (IEDs) 
and died later of other causes show a 
distinctive honeycomb pattern of broken 
and swollen nerve fibers throughout 
critical brain regions, including those 
that control executive function. The 
pattern is different from brain damage 
caused by car crashes, drug overdoses or 
collision sports, and may be the never-
before-reported signature of blast injuries 
suffered by soldiers as far back as World 
War I.  

“This is the first time the tools of 
modern pathology have been used to look 
at a 100-year-old problem: the lingering 
effect of blasts on the brain,” according 
to Vassilis Koliatsos, M.D., professor of 
pathology, neurology, and psychiatry and 
behavioral sciences at the Johns Hopkins 
University School of Medicine, senior 
author of the study that used molecular 
probes to reveal details in the brains of 
veterans who died months or years after 
an IED blast. “We identified a pattern 
of tiny wounds, or lesions, that we think 
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may be the signature of blast injury. 
The location and extent of these lesions 
may help explain why some veterans 
who survive IED attacks have problems 
putting their lives back together.”  

Named blast neurotrauma or blast 
injury to brain, it has re-emerged due to 
insurgent forces’ widespread use of IEDs 
in Iraq and Afghanistan. To understand 
this puzzling ailment, a team of eight 
researchers examined the brains of five 
male United States military veterans 
who survived IED attacks but later died. 
The remains were donated to the Armed 
Forces Institute of Pathology. Three died 
of methadone overdoses that could have 
been accidental, Koliatsos says, since the 
drug is commonly prescribed to treat 
soldiers’ chronic pain. One died of a 
gunshot wound to the head, and one died 
of multiple organ failure. The researchers 
compared the veterans’ brains to those of 
24 people who died of a range of causes, 
including motor vehicle crashes, opiate 

overdoses, and heart attacks.
The researchers used a molecular 

marker to track a protein called APP that 
normally travels from one nerve cell to 
another via a long nerve fiber, or axon. 
When axons are broken by an injury, 
APP and other proteins accumulate 
at the breaks, causing swelling. In the 
brains of people killed in car accidents, 
the swellings are large and bulb-shaped. 
In cases of methadone overdose, these 
axonal swellings are small.  In the brains 
of four of the five veterans who survived 
wartime blast injuries, the axonal bulbs 
were medium-sized and usually arrayed 
in a honeycomb pattern near blood 
vessels. “We did not see that pattern 
in other types of brain injury,” said 
Koliatsos.

The veterans’ brains did not show 
signs of the neurodegenerative disease 
known as punch-drunk syndrome, 
which is caused by multiple concussions. 
But near the damaged axons, a second 

molecular probe revealed specialized 
cells, called microglia, that are involved in 
brain inflammation.

“In brains that had been exposed to 
blasts, we see microglial cells right next 
to these unusual axonal abnormalities,” 
Koliatsos said. Brain inflammation 
develops slowly, so microglia do not 
normally appear in drug overdose cases. 
Their presence suggests the veterans who 
overdosed had pre-existing brain injuries.

The researchers found these 
distinctive lesions in a number of places 
in veterans’ brains, including in the 
frontal lobes, which control decision 
making, memory, reasoning, and other 
executive functions. The lesions may be 
fragments of nerve fibers that broke at the 
time of the blast and slowly deteriorated, 
or they may have been weakened by the 
blast and broken by some later insult like 
a concussion or drug overdose.

More info: jhu.edu

Special Operations Summit returns for its 8th 
consecutive year, taking place, for the fi rst time, in 
Fort Bragg, NC, home of Army Special Operations. 
This event will bring together Special Operations 
leaders and stakeholders within the US Army Special 
Operations community to identify the current 
and future needs of the Army Special Operations 
Command.

WHY ATTEND?

• Learn the requirements being set by 
 stakeholders within Army Special 
 Operations Command
• Network with Fort Bragg soldiers and 
 leadership as they evaluate the equipment 
 and technology available in the Warfi ghter 
 Expo Hall
• Understand the future goals of the new 
 leadership within the Special Operations 
 Command and how you can help

Military and Government Personnel can register for FREE!

June 22-24, 2015 | Fort Bragg, NC

www.SpecialOperationsSummit .com/TDM
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USMC Training FMTB-W

Lessons Learned and New Methods Push 
USMC Medic Preparation
By Staff and Instructors of Field Medical Training Battalion-West

The first relationship between the Hospital Corps and the U.S. 
Marines was established in 1898, when hospital corpsmen were 
assigned to the Marine Corps Expeditionary Battalion that 

landed at Guantanamo Bay during the Spanish-American War.
During World War I, the capacity of the Hospital Corps grew 

to include 94 officers and 16,000 enlisted men. The reputation of 
the Hospital Corps during WWI was enhanced by its performance 
in the field with the Marine Corps. For their actions then, Hospital 
Corpsman won two Medals of Honor, 55 Navy Crosses, 31 
Distinguished Service Medals, and 460 other major awards and 
citations. In all, 16 hospital corpsmen were killed in action.

The Hospital Corps expanded during the period between 
World Wars I and II as more schools were provided for training and 
qualifications for advancement in rate were raised. During this time 
of peace all members of the corps demonstrated a high degree of 
technical skill and knowledge.

During World War II, hospital corpsmen served virtually on 
every front. Corpsmen were at the forefront of every invasion. 
They were involved in every action at sea. A total of 889 Corpsmen 
were mortally wounded. Others died heroically from diseases they 
were trying to combat. In all, the Corps casualty list contains 1,724 
names. 

Seven hospital corpsmen received the Medal of Honor, 67 
received Navy Crosses, and 464 corpsmen received Silver Stars 
from 1941-1945. As stated by Secretary of the Navy James Forrestal 
in 1945, “The hospital corpsmen saved lives on all beaches that 
the Marines stormed…You corpsman performed foxhole surgery 
while shell fragments clipped your clothing, shattered the plasma 
bottles from which you poured new life into the wounded, and 
sniper’s bullets were aimed at the brassards on your arms.” No 
other individual corps, before or since, has been so singled out and 
honored.

At the start of the Korean Conflict in 1950, corpsman again 
served in the field with the Marines. At this time the strength 
of the Hospital Corps was at 30,000 members. Schools at Camp 
Pendleton in California and Camp Lejeune in North Carolina 
were established to train corpsman in the principles of Combat 
Medicine and Marine Corps Tactics; this was the “birth” of the 
Field Medical Training Battalion (FMTB). 

Today’s FMTB
FMTB-West is located at Camp Pendleton,  and FMTB-East is 
located at Camp Lejeune. Their mission is to produce the 8404 
Fleet Marine Force (FMF) corpsman.  

All three military branches offer basic combat medical training 
out of Fort Sam Houston, TX, under the guidance of the Army 
Medical Department (AMEDD). However, the Navy corpsman 
upon graduation has the opportunity to receive additional follow-

Training
Next-Gen Corpsmen
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USMC Training FMTB-W
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on training in combat medicine and Marine Corps tactics at the 
FMTB’s. Upon graduation from an FMTB, then and only then are 
the Navy corpsman designated as an 8404 FMF corpsman and may 
accept orders to a Marine unit. 

“The level of additional training that our corpsmen receive 
while with FMTB is what fully prepares them for the challenges 
of caring for nation’s Marine expeditionary forces,” said Sergeant 
Hudson Nall, USMC instructor.

“The Marines do not have organic medical personnel; all 
medical staff are Navy FMF corpsmen who are assigned to 
specific Marine units,” said Hospital Corpsman Second Class Jesse 
Edwards, USN instructor.  

Teaching the Right Skills
The basic clinical skills training such as vital sign, blood pressure, 
airway/respiration, wound/fracture tourniquet, and splint 
application are taught during the initial medical training at Fort 
Sam Houston. For Army and Air Force personnel, once this layer 
of training is completed, advanced level preparation other than 
actual real-time field experience is only received with assignment 
to specialized units such as Army 18 Delta Special Forces or Air 
Force pararescue jumpers (PJs).

Navy corpsmen, regardless of specialization, go on to receive 
further pre-facility/field qualification at the FMTBs. This training 

provides exposure to situational tactics and techniques that other-
branch medics only receive while in the field in real time. The 
focus of the FMTB training is combat medicine and Marine Corps 
tactics; this prepares every 8404 FMF corpsman for the challenges 
specific to a Marine operational unit. 

“Perhaps the single biggest transformation that these basic-
trained corpsman endure once they reach the FMTB level is an 
exposure to the principles of the Marine Corps infantry skillset 
which will prepare them for a dual role in combat situations, that 
of healthcare provider and combat infantryman,” said Nall. 

As the past decade of war has taught western conventional 
armies all too well, with a change in weapons of war has to come a 
change in combat tactics and casualty care. The harsh reality of the 
stealth and destructive power of the improvised explosive device 
(IED) created myriad challenges to the combat medic. What had 
been routine first response care in the application of tourniquets, 
pressure dressings, combat gauze, airway, etc. suddenly became 
that and more with the kinds of massive blast-related injuries 
being sustained.  

“Key to FMTB training is not just correct application 
procedure, but decision-making relating to type and degree 
of injury depending on presentation and combat situation,” 
said Edwards. Technology has also changed. “In the early 90s, 
the standard of care was a tourniquet as a last resort piece of 
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equipment before removing [the 
casualty] from location of injury; 
today, advanced technologies such as 
combat gauze to deal with hemorrhagic 
wounds can be applied while an airway 
is re-constructed, all while the casualty 
remains on the battlefield. 

“With greater initial care at the point 
of impact, casualties are now in much 
better condition before the decision is 
made to evacuate wounded to a casualty 
collection point behind the lines for 
further assessment,” he added.

“By far, the most common form 
of injury challenge to combat medics 
over the last decade has been bleed out 
from hemorrhage,” noted Edwards. 
“For this reason, immediate tourniquet 
application was moved to the forefront 
of current tactical combat casualty care 
(TCCC), due in large part to advances 
in the technology which have enabled 
more effective and rapid tourniquet 
application.”

At its core, FMTB training addresses 
a clear change in the “standard of care” 
from a past reliance on pressure dressings and IVs to current use 
of  tourniquets and volume expanders. “No matter what the bleed 
is, no matter how small, you don’t have time to evaluate it beyond 
the recognition of need for tourniquet in the case of limb injuries or 
volume-expanding combat gauze for torso wounds,” said Edwards. 
“In cases where extreme torso exsanguination is occurring in places 
like the chest or abdomen, pressure dressings are often inadequate 
to stop the bleeding.” The latest in expanding gauze technology can 
be applied to the wound, instantly expanding on blood contact and 
filling the bleeding void left by the trauma.

Much of what has been “updated” in modern combat casualty 
response and care has been influenced by the unique challenges 
posed by military operations in urban terrain during the campaigns 
in Iraq and Afghanistan. Edwards and Nall agreed that it takes 
“traumatic events” such as wartime experience to update how the 
services conduct themselves both tactically and medically on the 
battlefield. They noted that lessons learned in Afghanistan provided 
an understanding as how to conduct open-space casualty response, 
whereas involvement in Iraq had a casualty response focused in 
an urban-oriented terrain. In the latter, combat teams including 
corpsmen received first-hand training in the techniques of clearing 
buildings, setting up security, and organizing litter teams for 
casualty movement.

Hyper-realistic Training
Advances to care technology have 
also included major enhancements 
to simulated training tools that bring 
real-world feel into the training 
environment. “Within the last five 
years training manikins have gone 
from static displays to ‘active’ trauma 
simulators with amputations and 
hemorrhage that require proper 
tourniquet applications to ‘correct’,” 
emphasized Lieutenant Carl Hill, 
Nurse Corps, USN, operations 
officer.   

“With such advances along 
with the enhanced sights, smells, 
and sounds of real-world combat 
provides the corpsman a greater 
sense of realism during training. The 
corpsman then can use his training 
and experiences to train infantry 
Marines on the fundamentals of 
TCCC.” FMTB-W is proud to offer 
modular integrated simulation-based 
education called Hyper-realistic 
Training as part of its curriculum. 

Started at Camp Pendleton as a health research project by 
Naval Health Research Center (NHRC), San Diego in 2012 and 
designed by Strategic Operations, Inc., the training package 
is designed to test a corpsman’s ability to act under extreme 
pressure in an ultra-realistic training environment. Training 
prior to the upgrade involved manikins used by corpsmen to 
apply first aid and conduct casualty evacuation procedures 
during training evolutions conducted in mock urban villages. 

“The evolution of Hyper-realistic Training is two-pronged: 
It exposes the  corpsmen for the horrific injuries they would 
encounter on the battlefield and hopefully helps to reduce the 
likelihood of Post-traumatic Stress Disorder (PTSD),” noted 
Edwards and Nall said. Training involves simulated rocket 
propelled grenade attacks and IED explosions, providing 
realistic injuries and casualties. Using real-life amputee actors 
along with advanced manikins with all the special effects of 
make-up, fake blood, and wound dressings make Hyper-realistic 
Training a valuable tool in preparing the FMF corpsman for 
battlefield conditions.

USMC Training FMTB-W

Advances to care technology have also included major 
enhancements to simulated training tools that bring real-world 
feel into the training environment.

Students practice needle thoracentesis and cricothyroidotomy emergency 
medicine procedures in a classroom setting during a Field Medical Service 
Technician Course. (USMC)

Lead art: Hospital corpsmen of the Field Medical Training Battalion march up the “mesa” 
while conducting field operations during week three of an eight-week long Field Medical 
Service Technician Course. (USMC)
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O riginally established as the 65th Aeromedical 
Evacuation Squadron (AES) in 1970, the squadron has 
a rich history of military and humanitarian service 

beginning in Vietnam with Operations Homecoming and 
Babylift. The 65th AES was re-designated to the 349th AES 
in 1992 to align aeromedical evacuation (AE) units with 
their operations groups and wings. The mission of the 349th 
AES is to train nurses, medical technicians, and operational 
support personnel so that the squadron is prepared to fulfill 
its wartime role of deploying 10 AE crews worldwide with 
supporting personnel and equipment to f ly both strategic and 
combat missions and to establish an AE operations team to 
manage crews and missions. The unit reports to the 349th 
Operations Group Commander, 349th Air Mobility Wing.

Multi-mission Global Response
When tasked with deployment, the 349th AES can deploy up 
to 10 universally qualified AE crews worldwide in support of 
contingencies or other operations as directed. The squadron 
also provides fully trained support personnel and equipment 
assets to assist assigned AE crews and provides operational 
and liaison support for global combat and humanitarian 
operations.

Following the terrorist attacks on 11 September 2001, the 
349th AES was tasked with standing up eight AE crews and 
one Crew Management Cell in anticipation of patient airlift. 
In support of Operations Enduring Freedom (OEF) and Iraqi 
Freedom (OIF), over 90 percent of the unit was mobilized and 
deployed overseas to countries including Iraq, Afghanistan, 
Kuwait, Qatar, Kyrgyzstan, and Germany in 2003 and 2004. 
After demobilization, the unit continued to provide volunteers 
on active duty in support of the airlift of OEF and OIF patients 
in the continental U.S. (CONUS) in the operation known as the 
Intratheater CONUS Medical Operations Plan (ICMOP). The 

349th AES provided crews and mission management support 
for ICMOP operations at Travis AFB, CA, Andrews AFB, MD, 
and Scott AFB, IL.

After Hurricane Katrina in 2005, three crews deployed to 
Lackland AFB, TX, and evacuated numerous New Orleans 
residents from the city airport to locations throughout 
Louisiana.

In 2008, the unit continued to conduct operations in 
support of AE from the Iraq and Afghanistan theaters. The 
same year, the unit provided mission management support to 
the 775th Expeditionary AES, Travis AFB, by staffing the AE 
operations team for the entire fiscal year. The unit re-entered 
the Air Expeditionary Force cycle with the 349th Air Mobility 
Wing, providing crews to CONUS, OIF, and OEF theaters of 
operation from November 2008 through May 2009. 

To keep up contingency operations skills and to provide 
real-world training to newly assigned members, the 349th AES 
participates in various joint training exercises on an ongoing 
basis. From 2012 to 2013, almost half of squadron members 
were deployed in support of OEF at seven different locations 
throughout the world. Currently, the 349th AES has members 
deployed in support of Operations Resolute Support and 
Freedom’s Sentinel.

Unit Snapshot 349th AES

FILLING A 
CRITICAL NICHE
The 349th Aeromedical Evacuation Squadron 

Captain Janette Williford (center), a flight nurse with the 349th Aeromedical Evacuation Squad-
ron, checks on a patient during an exercise. (USAF)

Major Jessica Castro, a flight nurse with the 349th Aeromedical Evacuation Squadron, signals for 
litter barriers to unload patients from a C-17 Globemaster III. (USAF)
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Fast, Portable Capnography
for Field Medicine

EMMA™ is a small, fast, self-contained mainstream capnograph that 

requires no routine calibration and virtually no warm-up time1.  With 

rapid measurement of end-tidal carbon dioxide (EtCO2) and respiration 

rate, EMMA provides continuous monitoring with endotracheal tube 

placement. EMMA also helps you guide ventilation rates and monitor the 

effectiveness of CPR, allowing  you to make adjustments in the course of 

treatment, breath by breath.
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to wait for test results.

For in vitro diagnostic use only
© Abbott Point of Care Inc. i-STAT is a registered trademark of the Abbott  
group of companies in various jurisdictions. APOC DoD Lab Solutions Ad 031931 Rev. A 07/14
Piccolo Xpress® is a registered trademark of Abaxis, Inc. Abaxis Part Number 888-3256 Rev.A

To learn more, contact your Abbott Point of Care  
Representative or visit www.abbottpointofcare.com  
and www.piccoloxpress.com.
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In just minutes, they deliver lab-accurate results  
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electrolytes, blood gases, cardiac markers, and  
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