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“Expanding the Boundaries of Space Medicine and Technology”



Disclosure Information
2025 AsMA-UHMS Annual Scientific Meeting

I will not discuss off-label use and/or investigational use in my presentation 

I was employed by NASA/KBR/UTMB at the time this work was done but I 
am not a representative of these entities, and I am not presenting on their 
behalf.

I am employed by Vast Space.  I have no other relevant financial 
relationships to disclose. 
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Lunar Operations

Foundation Surface Habitat

Lunar Terrain Vehicle

Habitable Mobility Platform

Spacesuits & Tools

ISRU, science 
experiments, 

payloads, lunar 
infrastructure, etc.

Communication, Navigation & 
Timing

Orion

Gateway

Human Landing System

Near-term (Early Ops, Art II – IV)

Mid-term (Rovers, Art V – VII)

Long-term (Base Camp, Hab, Art VIII+) 4https://ntrs.nasa.gov/citations/20240003016#:~:text=Lunar%20Command%20and%20Control%20Interoperability%20(LuCCI)%20Project
%20Overview%20The%20Lunar,commercial%20partners%2C%20and%20international%20partners.



Lunar Command and Control Interoperability

• NASA’s Lunar Communications and Navigation Architecture.  2023 Moon to Mars Architecture Concept Review. https://www.nasa.gov

• /wp-content/uploads/2024/01/lunar-communications-and-navigationarchitecture.pdf?emrc=f1a91a 5



Objective

• Explore the use of AI as a novel Clinical Decision 
Support System (CDSS) tool.

• Develop a natural language model-based AI tool to 
streamline clinical evaluation of astronaut 
crewmembers in support of Earth Independent Medical 
Operations (EIMO).

• Evaluate this “Doc in a Box” via an Objective 
Structured Clinical Evaluation (OSCE).
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SHOWS
HOW

Miller’s Pyramid of Mastery

Performance in Practice: Workplace based 
assessments, patient outcomes.

Demonstration: Simulation, Objective 

Structured Clinical Examination (OSCE)

Interpretation: Cases

Fact Recall: Multiple 
Choice Questions 
(MCQs)
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KNOWS

KNOWS
HOW

DOES



8

The Cases

Image by Moondance from Pixabay https://blogs.ed.ac.uk/teaching-matters/student-assessors-in-objective-structured-clinical-examinations-osces/

• 3 cases based on “chief 
complaint”

– From EIMO ConOps

• Llama 3.1 model

– Optimized for multilingual 
dialogue

– 8B, 70B and 405B



Extensive Prompt
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10• Image courtesy of ChatGPT

Agentic Approach

• History

• Physical Exam

• Differential Diagnosis

– Diagnostics

• Plan of Care



Agentic AI = Chatbot
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Evaluators

Anesthesiologist

Pain Medicine

01
Obstetric 
Gynecologist

02
Internal 
Medicine

Astronaut
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Who scored the OSCEs?



Scores

• Flank Pain 74%

• Ear Pain 80%

• Ankle Injury 88%
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Evaluator Correlation

• Pearson correlation 
matrix shows high 
correlations among 
raters

• 0.74 to 0.99

• Strong agreement 
in scoring.
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Evaluator 3Evaluator 2Evaluator 1

0.760.741.00Evaluator 1

0.99961.000.74Evaluator 2

1.000.99960.76Evaluator 3



• Lobotomizing consequences

• Prompt is EVERYthing

• EIMO must evolve in parallel 
with Moon to Mars

• Bias

Lessons Learned

• Image courtesy of ChatGPT
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