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In the Military Setting: 

World-wide conflicts with near peer 

adversaries; increasing weapon lethality 

and wars in high density urban setting will 

require significant intensive care 

capabilities

What kind of capabilities?  



Neff, L.P., et al., Extracorporeal organ support following trauma: the dawn of a new era in combat casualty critical care. J Trauma Acute Care Surg, 
2013. 75(2 Suppl 2): p. S120-8; discussion S128-9.



• DO2= 1.34 x Hb x SaO2 x CO

• Hb= stop the bleeding and/or give blood

• SaO2= Supplement O2 /Mechanical ventilation (MV) 

• CO = give fluids, blood and or pressors 

• … so you need a ventilator, hope its effective and 
transportable; then you need venous access; pumps to deliver 
fluids and pressors; way to measure blood pressure and skills 
to run all of the above in place of injury for 72 hours and the 
evacuate with frequent handovers…

• In other words you need to bring the all intensive care equipment to the point 
of need in a packaged mobile configuration

Physiology of Survival: or what core capabilities should we target?

O2 DO2= CaO2 X CO

Hb

Pump
BP= CO X SVR



Keenan, S. and J.C. Riesberg, Prolonged Field Care: Beyond the "Golden Hour". Wilderness Environ Med, 2017. 28(2s): p. S135-s139.

What is Prolonged Field Care
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BACKGROUND

Gaffney et al.. Extracorporeal life support. BMJ. 2010;341:c5317

Veno-venous configuration

Entire Circulating 

blood volume 

Affected every 1 min



Guirand et al., J Trauma Acute Care Surg, 2014



Lactic Acidosis 

And metabolic management is key



1. Compact Consolidated Comprehensive Reanimation Platform

2. Can be initiated by medics at point of injury

3.   Support respiration, cardiovascular function, administration of blood, fluids, medications, 

inline monitoring, rapid rewarming and metabolic support 

4. Low weight and cube, fitting into NATO litter or wearable

5. Able to stay in place, travel with patient and support during unmanned evacuation by drones

6. Symptomatic care in place for surviving casualties based on closed loop control and self 

adjusting features

7. Low power demands and using oxygen regeneration

Mobile, Deployable, Critical Care 

Support Solutions: the wish list 



Standard of  care, multiple devices vs. MELS 

Diagram showing standard of care lung and renal support with heating and cooling capabilities vs. MELS.

Left upper of diagram shows heater cooler device (left), Stationary ECMO Console and ECMO set up (middle) 

and dialysis machine (right) which are commonly used in ICUs. 

Left lower: currently in use ECMO system with heater and cooler connected but not visible. Source (Twitter, 

18 April 2023. 

Right: MELS components in expeditionary configuration. Can be packaged in a case, or placed on bed as is 



Battery, 8 hrs,

swappable

Kidney support, 

FDA approved

18 F dual lumen 

jugular catheter

Pump

Wearable Modular Multifunctional Extracorporeal Life Support :
Heparin Free Lung, heart, renal support, infection eradication

Email: abatchinsky@genevausa.org

• Conscious ambulation

• Home lung and multiorgan support

• Continuous extracorporeal blood treatments:

– Dial in any O2, CO2, Temp, pH, 

– add modular dialysis

– CVVH, CRRT, TPE, plasmapheresis

– Anticoagulation

– add modular cytokine or

metabolite removal

– Pathogen agnostic infection prevention 

and eradication 
Batchinsky A, Harea G, Roberts T, Wendorff D, Beely B 

US Patent No. 11654225 

Patent pending in EU, Japan, Korea, Ukraine  

Patent ownership: MELSCARE LLC, all rights reserved

Do not disseminate without written permission

Lung Support



Peak inspiratory pressure levels measured over eight large animal experiments (MELS Uninjured n=4, MELS Injured n=4). Timepoints

matched across groups; uninjured animals had sham injury timepoints as listed. BL: Baseline; pPC: post-pulmonary contusion; pShock: post-

shock period; pECLS: post-ECLS application. Data shown as mean ± standard error; †significant difference between groups, *significant 

difference to BL timepoint for uninjured group, **significant difference to BL timepoint for injured group, p<0.05.

Batchinsky et al., Shock, 2010, Batchinsky et al., JAP, 2007

MELS Pilot Study: Severe Trauma Model



Heparin-free 72hr MELS Used In Severe Trauma 

Batchinsky et al., 2025, Unpublished do not disseminate  



MELS Reduces Injury Severity and Ventilator Settings 

Batchinsky et al., 2025, Unpublished 



Arterial lactate levels measured over eight large animal experiments (MELS Uninjured n=4, 

MELS Injured n=4). Timepoints matched across groups; uninjured animals had sham injury 

timepoints as listed. BL: Baseline; pPC: post-pulmonary contusion; pShock: post-shock 

period; pECLS: post-ECLS application. Data shown as mean ± standard error; *significant 

difference to BL timepoint for uninjured group**significant difference to BL timepoint for 

injured group, p<0.05.

Arterial pH levels measured over eight large animal experiments (MELS Uninjured n=4, MELS 

Injured n=4). Timepoints matched across groups; uninjured animals had sham injury timepoints as 

listed. BL: Baseline; pPC: post-pulmonary contusion; pShock: post-shock period; pECLS: post-

ECLS application. Data shown as mean ± standard error; †significant difference between groups, 

p<0.05.

Systemic arterial carbon dioxide levels measured over eight large animal experiments (MELS 

Uninjured n=4, MELS Injured n=4). Timepoints matched across groups; uninjured animals had 

sham injury timepoints as listed. BL: Baseline; pPC: post-pulmonary contusion; pShock: post-

shock period; pECLS: post-ECLS application. Data shown as mean ± standard error.

Batchinsky et al., 2026, pre-publication, do not copy or disseminate without author permission

MELS in Trauma: Lactic acidosis, yet Hypocarbia

and… Metabolic Alkalosis…



Figure showing disassembly steps. The oxygenator is dissected open, the membrane spool removed and unwound, then cut into 50 cm length sections. 

These sections are then separated into inner and outer layers and photographed. Those photographs are analyzed by blinded reviewers to assess thrombus 

deposition percent coverage.

Consolidated images of membrane fiber spools after disassembling and 

segmenting

Mean ± Std. Err plasma free hemoglobin (PFHb) for swine placed on extracorporeal 

support using MELS in either a non-injury model (n=4, MELS-Uninjured), or a pulmonary 

contusion polytrauma model (n=4, MELS-Injured). *Indicates significant change from 

baseline (BL) in MELS-Uninjured group. **Indicates significant change from BL in 

MELS-Injured group. †Indicates significant difference between groups. 

MELS in Trauma: Heparin Free and yet clean Oxygenators after 72 hours

Low PfHb

Batchinsky et al., 2025, Unpublished



AREVA Drone Experiments

Property of Andrew Batchinsky MD, Autonomous Reanimation and Evacuation (AREVA) Research Institute and Innovation Center, San Antonio, Tx 



Ukraine, 

Kyiv

Heart 

Institute

since 2011

The first 

ECMO 

center in 

Eastern 

Europe



VV-ECMO,

H1N1 

pneumonia

10 days on 

ECMO

First successful case of ECMO, Heart Institute, 2010



ЕCМО Routine

1. IABP

2. VA ECMO

3. Dialysis (CRRT)

4. Cell-saver



First ECMO transfer



«Innovations” in transportation: More than flexibility



Collaboration on wearable/mobile ECMO 

and organ support and 

Drone-delivery of ECMO

Research Collaboration

The Heart Institute of the Ministry of Health of Ukraine, 

Kyiv, Ukraine

and

The Autonomous Reanimation and Evacuation Research 

Institute and Innovation Center, 

San Antonio, Texas 



MELS training in San Antonio



1st in the World case of Portable Battery-Operated ECLS



MELS: Recovery from fulminant ARDS in Ukraine 



Latest Case. 

A soldier with a mine-blast 

injury and a bullet wound to 

the chest – Multimodal 

extracorporeal life support 

(MELS) as a technology of 

choice from the start



Brief description of medical history

Diagnosis

MBI 06.05.26 / penetrating chest 
wound on the left

• through damage to the upper 

thoracic esophagus

• injury to the right lung, contusion 

of the left lung

• right-sided hemopneumothorax

• emphysema of the soft tissues of 

the neck on the left, mediastinitis

• fragmentary marginal fracture of 

the left clavicle

• a foreign metal body in the soft 

tissues on the right

Surgical 

treatment

07.05.2026

Thoracentesis on the right; PHO 
wounds; left-sided cervicotomy; 
sternotomy; suturing esophageal 
wounds; Drainage of the 
interstitial

08.05.2026

Gastrostomy according to 

Kader. Lower tracheostomy.

Бронхоскопія / ФГДС

Blood aspiration. Esophageal injury confirmed.

Dynamics

Visualization

• 07.05 CT: right hydropneumothorax, 
atelectasis, hydrothorax on the left, 
contusion of the left lung.
• 11.05 ultrasound: bilateral 
hydrothorax.
• 18.05 X-ray: bilateral inferior 
pneumonia.

Лабораторно

• Procalcitonin: 35.33 → 4.612 ng/ml.

• Hb: 147 → 84 g/l; leukocytes: 8.7 → 19.4×10⁹/l.

• Wound/sputum cultures: acinetobacter

19.05: transfer to the Heart Institute with pre-installation of VV-ECMO







Condition on 16.06



Ready to use MELS via Drone Delivery 4 hr experimental flight



abatchinsky@genevausa.org

Contact email:

AREVA Institute:

https://genevausa.org/programs/areva


