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Two winters of medical simulation training research and development in Arctic Conditions

Phase II: Year 1

• The ECSTREME team observed the 
Arctic Medicine Course (AMC) at 
Fort Wainwright to understand 
training needs, gaps, and 
environmental challenges.

Phase I 

• The ECSTREME Team tested 
materials, power sources, pumps, 
and electronics in laboratory 
conditions to identify potential 
components for Arctic use.

Phase II: Year 1

• ECSTREME incorporates Mixed 
Reality (MR) capabilities, including 
animated displays of Underlying 
Anatomy,  procedures, patient 
monitor, and an interactive TCCC 
(1380) card.

Phase II: Year 2

The ECSTREME prototype system was evaluated for operation 
and usability integrating it into 11th Airborne  AMC conducted 
at the Fort Wainwright Medical Simulation and Training Center 
(MSTC), and subsequently in Arctic Edge 2026. Details of 
testing are available on request.

Introduction

• Current medical simulators lack the 
ability to function in extreme cold 
environments, nor do they exhibit 
signs, symptoms, or physiological 
responses of common cold weather 
injuries, including frostbite or 
trauma-induced hypothermia. 

• The Army has partnered with 
industry and academia to develop a 
high-fidelity Mixed Reality (MR) 
training system that focuses on 
these conditions while providing 
the ruggedness necessary for 
training in subzero environments. 

• The ECSTREME Team tested materials, power 
sources, pumps, and electronics in laboratory 
conditions to identify potential components for 
Arctic use.
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Procedures

A TacMed MATTi manikin was 
modified to train cold weather 
procedures in a representative 
environment by:
• Adding an anal opening for a rectal 

thermometer
• Modifying the simulated blood to  

flow at -20oF

Physiology Model

The Physiology Model was enhanced 
to include a model of skin and core 
temperatures, based on:
• Basal Metabolic Rate
• Thermogenic action (e.g., activity,  

shivering)
• Clothing resistance
• Active heating
• Blood loss

Research Questions

1. Identify physical challenges that 
an extreme cold environment 
poses for patient simulation. How 
can these be mitigated? 

2. Identify injuries, physiological 
changes, and treatments that are 
unique to, or more prevalent in, 
extreme cold environments. How 
can they be simulated?

3. Describe how Augmented Reality 
(AR) can be applied to advance 
learning about cold weather 
injuries and their treatments.

.

Operational
Testing
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Cold Weather Injuries

New manikin hands were developed 
with University of Washington CREST. 
These interchangeable hands:
• Exhibit varying levels of frostbite, 

including both color and hardness
• Include wireless thermal sensors  
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