Background
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limitations, Project ALFA prop / t oxygen-generation platform that integrates advanced oxygen generation technologies into a
compact, portable platforn ' 2d me |caI grade oxygen in austere and high-altitude operational environments.
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co vact, portable oxygen generation system targeting delivery of medical-grade oxygen at 16 L/min and 55
26/ k for Role 1 military medical care and aeromedical evacuation, while maintaining high performance,

e and high-altitude environments.
y Methods

oyed'to develop the conceptual design of the ALFA portable oxygen generation platform. The conceptual design was
atical modeling, engineering feasibility analyses, and iterative design optimization of advanced oxygen generation
Incorporates a system-level integration approach, integrated engineering functions, and supporting engineering solutions
bility, and operational performance in austere and high-altitude environments. The development process included
ig simulations, prototype planning, laboratory performance assessment, and progressive verification activities in
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Discussion
C . dresses several operational challenges associated with portable oxygen delivery in military environments through a compact
/*' | to different mission requirements. The proposed approach is intended to improve portability, maintainability, and operational
. re and aeromedical evacuation. Although experimental validation remains necessary, the conceptual design establishes a foundation
development and future verification under laboratory and operational conditions. If successfully validated, this approach could contribute to
ratory support capabilities for military medical personnel operating in austere and high-altitude environments.
Conclusion
oposed ALFA portable oxygen generation platform demonstrates a feasible conceptual approach for providing medical-grade oxygen in Role 1 military
and aeromedical evacuation environments. Its integrated engineering approach, together with its emphasis on portability, operational resilience, and
in ainability, provides a strong foundation for prototype development and future performance validation. Continued engineering refinement and
yerlmental testing will be essential to confirm its operational capabilities and support its transition toward military medical deployment.
P Limitations
This work represents a conceptual design and systems engineering effort at an early stage of technology development. Consequently, device performance has
partially been validated through physical prototype testing, whereas clinical evaluation and operational field deployment remain untested. Key performance
characteristics, including oxygen delivery under austere and high-altitude conditions, long-term reliability, and compliance with military and regulatory
standards, remain to be confirmed through prototype fabrication, laboratory testing, and future verification and validation studies.
Next Steps
Future work will focus on transitioning the ALFA platform from conceptual design to functional prototype through detailed engineering, component
integration, and iterative optimization. Planned activities include computational modeling refinement, prototype fabrication, laboratory performance testing,
environmental and altitude validation, and verification against applicable military and medical device standards. These efforts will support regulatory planning,
technology maturation, and progression toward a deployable oxygen generation system for Role 1 military medicine and aeromedical evacuation.
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TARGET PERFORMANCE
19 L/min Continuous Oxygen Flow 60 psi Delivery Pressure 20 Ib Maximum System Weight

OPERATIONAL ENVIRONMENT
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Portable Oxygen System

Targeted Oxygen Lightweight & Long Battery Rugged & Field
Delivery Portable Life Ready

Prolonged Care

Maintains Sustains oxygen

support during
extended missions,
transport, and

prolonged field care.

Reliable oxygen
therapy for trauma, performance and
shock, respiratory ;"'_ supports oxygenation
distress, and other S 2 in low pressure,
medical conditions. low oxygen

environments.
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