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• OEF (Afghanistan)
• Max Number WIA/Month 668 

• WIA seen/day=23

• OIF (Iraq)
• Max Number WIA/Month=1432 

• WIA seen/day=48

• Ukraine
• Average WIA/Day=400-600

OEF/OIF vs LSCO in Ukraine and Beyond

https://www.nytimes.com/2022/09/21/world/europe/russia-ukraine-mariupol-azov-prisoners.html

OEF/OIF data https://dcas.dmdc.osd.mil/dcas/app/home, 30 April 2026
https://mwi.westpoint.edu/the-menace-of-misunderstanding-learning-the-wrong-lessons-from-ukraines-drone-saturated-battlefields/

https://dcas.dmdc.osd.mil/dcas/app/home
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Objective: What should go into drones?

• Objective: Modular, mobile critical care represents a necessary step 

towards eventual integration of automated and autonomous medical 

systems for prolonged care in place and unmanned evacuation 

• These systems must be tested and validated in a robust and realistic 

manner. We describe here our current platform for testing of novel 

mobile critical care systems in combat relevant, severe translational 

trauma models and simulated aeromedical evacuation conditions



Total: 490#

1 L 3% Saline

1.5 L 0.9% NS

500 mL D5W

4x 100 mL 0.9% NS for drips

Only emergency meds counted

Current CCATT Allowance Standard

Crit Equip for 1 pt

1 SMEED: 23#

Gear case: 73#

• 1 monitor (± defib)

• 1x vent

• 1x suction

• 2x 3 channel pumps

https://commons.wikimedia.org/wiki/File:CCATT_delivers_critical_care_in_the_air_150508-F-LH521-036.jpg
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Provider focus: patient or equipment?



Provider focus: patient or equipment?

ALWAYS FOCUS ON 

THE PATIENT

THE EQUIPMENT 

WILL LIE TO YOU



Our Test Setup

• Our team uses a modular, mobile ICU setup that remains with the patient at all 

times from point of injury until arrival at a definitive care facility 

• ~40 kg total (w/o fluids/meds)

• Support for:

• Ventilator

• Monitor

• IV Pumps

• ICP monitoring

• Battery powered ECLS

• Simplified dialysis ability

• Real-time data/waveform

capture and telemetry



Battery, 8 hrs,

swappable

Lung support

18 F dual lumen 

jugular catheter

Pump

MELS: Multimodal Extracorporeal Life Support

Developed at AREVA

Inventors: Batchinsky, Harea, Wendorff, Beely, 

Roberts

Patented in US 2023 (US11654225)

To date, also patented in: Ukraine, Russia, India, EU, 

China, Honk Kong, Israel, Japan

Batchinsky A, Harea G, Wendorff D, Beely B, Roberts T. Wearable Modular Extracorporeal Life Support Device for Mobile Treatment of Single and Multiorgan Failure. US patent US11654225. 2023.



Testing the MELS in actual flight



Testing the MELS in actual flight



Experimental ECLS circuit tubing during transport



• Enables real-world evaluation of novel life-saving interventions

• Bio sensors (transcutaneous lactate, optical coherence tomography, body 

cavity samples for electrolytes and injury severity, etc.)

• Open- and Closed-loop controlled devices

• Autonomous care solutions

• Tele-critical care

• Real time data/waveform capture and decision support

• Suitable for all phases of combat casualty care

• Facilitates testing of aeromedical evacuation with chamber flights at any altitude 

profile and duration (including prolonged timelines)

• Real time feedback from frontline medical providers in Ukraine

Our Capabilities



To date…

• > 250 multi-day large animal experiments of single and polytrauma –

combinations of smoke inhalation, burn, TBI, pulmonary contusion, 

hemorrhage, shock, etc., etc.

• >50 chamber flights up to 6 hrs duration, up to 30k ft simulated altitude 

(including unmanned evac)



• The nature of war has already changed

• The reality of combat casualty care has already changed

• We must adapt our tools and change our testing to be relevant 

to what is happening 

• The only way to prepare for the next war is to study and apply 

the lessons learned from the current war

Realistic testing is the only way to move the needle
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