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• AeroClenz; Chief Medical Officer, UV-C to reduce in flight disease 
transmission. Will discuss scientific aspects, not products 

• TrekSecure; Chief Medical Advisor: Integrated Information Technology 
Processes for Infectious Disease Pandemic Response

I will not discuss off-label use and / or investigational use in my presentation
This Presentation Represents My Personal Opinions and not the US DOD, ICAO, 

WHO or Any Other Organization



Three Decade Career Pursuit ASM Passion
Training USNA, PCOM, USUHS, USAFAWC SunTzu, WGU DO, MBA, MSS, MPH: ASM and FM Boarded
1980-18 USN AMDD F/A-18 Hornet, F-14 TomCat, T-45 Goshawk, TopGun, DSDS 

C3&4F (9-11-Bio, Haiti Earthquake USNS MERCY) One Team, One Fight! Train like you Fight

CNAF & C7F Op Tomodachi, Trifecta – Earthquake, Tsunami, Nuclear Meltdown
CBRN, PRK/LASIK, EID, SIQ-P (Neg Pres & UV-C), Bio Collection Drone

2015-16 Aerospace Medical Association (AsMA) President 
2018-20 American Airlines CMO / Global Corporate Medical Director: IATA MAG
2020-21 Pilot and Flight Attendant Union Medical Representative: APA & APFA
2020-22 US FAA Deputy Regional Flight Surgeon & Senior AME – COVID-19 ATC’s
Today President / CEO AsMSC, PLLC: CMO AeroClenz & TrekSecure

CAPSCA AsMA Rep, WHO-PRET - COVID-19



TOPGUN Admirals

2016-18 Commander Pacific Fleet
CNO F/A-18, T-45 PE CR

Shut Down USN/USMC Flt Train, Politics, Risk Comms

1996-2000 NSAWC / TOPGUN
Fallon Childhood Leukemia Cluster

CDC/ATSDR,Childhood Leukemia ClusterRisk Coms

Warlock (Charles Parnell)
Cyclone (Jon Hamm)
Iceman (Val Kilmer)

In Real Life: Dick, Killer and Notso

2009-13 Commander Naval Air Forces
Vietnam Veterans Agent Orange Exposure

Politics, PACT Act-Burn Pits, Other Toxic Substances





Few in Number, Yet Profound in Impact: 
The Remarkable DO Aerospace Medicine 

Specialists

Physicians (Two Federally Recognized):
Allopathic MD

Osteopathic DO 
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 President Biden and Trump Physicians are / were DO’s
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NASA Connection
• US Navy Astronaut Candidate
• USN AMDD’s 

– Dr. David Brown
– Dr. Sonny Carter



Richard “Rick” Scheuring, DO - NASA Artemis Flight Surgeon



What is Aerospace Medicine?

The Aerospace Medical Association
Centennial 2029-30

AsMA.org 11

• International leader in aerospace medicine and human performance
• Mission to Advance the Art and Science of Aerospace Medicine
• 2,250 Members, Every Country with Aviation and Space Programs
• Physicians (Every Specialty), Nurses, PhD, Physiologists, Administrators, Executives, Dentists, and More
• Not All ASM Trained / Boarded, But Movement towards MD/DO Board Certification (i.e. NASA)



Aerospace Medicine Specialists Physicians – Like Other Medical Specialties
Where We Serve - FUTURE IS BRIGHT

• General Service Areas: Clinical, Research, Admin, Leadership, Executive, Education
• Military – Support Aviation, Aircrew, Squadron Members, Family

• Army
• Navy
• Air Force
• Space Force
• US Marine Corps
• US Coast Guard

• Government
• Regulators – FAA, CAA, etc
• Policy – Government / Congress – Laws and Funding

• Civilian
• ComAir - AA, UA, DA, Qatar, New Zealand, Air Australia, China, South Korea, Japan, KLM,  More
• Space - Space X, Blue Origin, Virgin Galactic, Boeing, (Many, Many Countries and Growing)



Aerospace Medicine Boards ( MD / DO’s)

• American Board of Preventive Medicine (ABPM) / American Osteopathic Board of Preventive 
Medicine (AOBPM) - Key is Preventive and Occupational Medicine

• Preventive Medicine
• Occupational Health
• Correctional Medicine
• Aerospace Medicine
• Undersea and Hyperbaric Medicine



IATA MAG (Paulo) Dr. David Powell, Dr. Rui Pumbal:  Physicians
AA, Portugal, France, KLM, British Airways, New Zealand, Australia, China and South Korea



The Aerospace Medicine Association, 2018

Introduction to Aerospace Medicine

When the human body is exposed to environments 
outside of our evolved tolerances, it does not always 

behave as expected
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The Aerospace Medicine Association, 2018

Humans evolved in a specific environment

•Constant Gravity of 9.8 m/s2

•Atmospheric Pressure near 760 mmHg

•21% oxygen, 79% nitrogen and some trace gases

•Temperature near 24oC
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These are the conditions at sea level on Earth



The Aerospace Medicine Association, 2018

We have traveled to where the force of gravity 
cannot be perceived…
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The Aerospace Medicine Association, 2018

… and have experienced when that force is equivalent to over 40 
times Earth’s gravity
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The Aerospace Medicine Association, 2018

To where ambient pressure is zero…
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The Aerospace Medicine Association, 2018

… and where it is 1,000 times that at sea level.
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The Aerospace Medicine Association, 2018

To extreme altitudes where supplemental 
oxygen & pressure are  necessary.
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The Aerospace Medicine Association, 2018

To where temperatures are way below zero…
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The Aerospace Medicine Association, 2018

… and where the temperature is hot enough to 
melt a spacecraft.
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The Aerospace Medicine Association, 2018

Our practitioners care for people in every corner of the 
globe…
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The Aerospace Medicine Association, 2018

… and beyond it.

25



The Aerospace Medicine Association, 2018

Aerospace Medicine Specialists

• Aerospace Medicine specialists draw 
from the full range of medical specialties

• Working with professionals from dozens 
of other disciplines, Aerospace Medicine 
Specialists keep people healthy in Earth’s 
atmosphere and beyond

• Aerospace Medicine primarily 
encompasses four key areas:

• Clinical
• Research
• Education 
• Policy

26

Aerospace Medicine 
Specialists work with:

• Engineers 
• Nurses
• Pharmacists
• Medics
• Doctors
• Astronauts
• Pilots
• Civilians
• Military



The Aerospace Medicine Association, 2018

Clinical Aerospace Medicine

• Contingency/Emergency Response
• Remote Medical Care in the Field
• In-Flight Telemedicine
• Orbital and Interplanetary Telemedicine
• Search and Rescue
• Disaster Preparedness
• Accident Investigation

• Screening and Prevention
• Pilots and Air Crew
• Astronauts 
• Air Traffic Controllers
• Flight Controllers
• Health maintenance 
• Occupational Health and Wellness 
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The Aerospace Medicine Association, 2018

Aerospace Medicine Research

• Human Factors:
• Habitability
• Survivability 
• User Interfaces
• Control Surfaces

• Environmental Effects 
and Mitigation:

• High Altitude
• Hyperbarics and 

Hypobarics
• Non-standard Gravity
• Radiation 

Countermeasures
• Human Physiology: 

• Sensory Effects of 
Unusual Environments

• Spatial Disorientation
• System Specific 

responses

• Behavioral Health and 
Performance:

• Crew Selection 
• Crew Resource 

Management
• Fatigue Management
• Social Isolation 
• Operations and 

Contingency Planning
• Autonomous Health 

Systems
• Search and Rescue 

techniques
• Life Support Systems
• Fitness for Duty 

Criteria
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The Aerospace Medicine Association, 2018

Aerospace Medicine Education

• Pilots
• Military
• Civilian
• Students

• Doctors
• General 

Practitioners
• Specialists
• Aviation Medical 

Examiners
• Continuing Medical 

Education
• Researchers

• Nurses
• Clinical practice
• Administrators
• Researchers
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• Paramedics
o Flight Medics
o Critical Care Medics
o Public Health 

Practitioners

• Professionals
o Engineers
o Students
o Civilian
o Military

• Graduate 
Students
o Multiple Disciplines

• Other Training:
o Aerospace 

physiology courses
o Online courses
o University Affiliated 

Courses
o Aerospace Medicine 

Residencies



The Aerospace Medicine Association, 2018

Aerospace Medicine Policy

• Civil and Military Aviation Health
• Defense Health
• Transportation Health
• Accident Investigation & Prevention
• Training Requirements
• Government Space Activities
• Commercial Space Activities
• Behavioral Health Issues:

• Addiction 
• Fatigue
• Mental illness
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The Aerospace Medicine Association, 2018

Physician Training Path and Opportunities

• What it Takes to Become an Aerospace 
Medicine Specialist 

• Undergraduate degree
• Medical School, MD / DO (HPSP, USUHS)
• Residency training (RAM)
• Subspecialty training
• Additional masters or doctorate level 

training
• Aerospace Medicine Residency 

Programs and Other Education 
Opportunities
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The Aerospace Medicine Association, 2018

Where Aerospace 
Medicine Specialists 

Work
• Civilian government (NASA, FAA)

• Civil aviation authorities
• Civil space flight agencies 
• Accident investigation boards

• Military (US Army, Navy, Air Force, Marine Corps, Space 
Force)

• Every military and branch that has pilots / UAV 
operations, needs aerospace medicine specialists

• Private sector
• Commercial aviation
• Commercial spaceflight: SpaceX, Virgin Galactic, Blue 

Origin. Axiom, etc.
• Travel medicine 

• Academic medicine
• Academic medical centers
• Universities
• Research organizations
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The Aerospace Medicine Association, 2018

Aerospace Medical Association (AsMA)

• International leader in 
aerospace medicine and 
human performance

• Apply and advance scientific 
knowledge to promote and 
enhance the health, safety 
and performance of those 
involved in aerospace and 
related activities

• AsMA members are in every 
country that flies and every 
country that has a human 
spaceflight program

33

AsMA.org



Vital Nature of Board-Certified Physicians in 
Aerospace Medicine
• US Commercial Airlines. To save money, reduce litigation have been 

outsourcing medical support including CMO roles.
• 100 Internal Medical to Outsourc Contracting
• Aeromedical input into the organization was not optimal
• COVID-19 happened
• Billions in bailouts for US Airlines
• AsMA Resolution followed

• Due to COVID-19 ComAir (UA, Delta) are Hiring Back ASM Specialists





AsMA an AOA Resolutions (AMA President Supportive):  
Vital Nature of Board-Certified Specialist in Aerospace Medicine

World legislative, regulatory and rule-making bodies codify the Aerospace Medicine specialty, 
practitioners and the unique leadership roles of  Aerospace Medicine physicians

Recognizes the unique contributions and advanced qualifications of  Aerospace Medicine 
professionals; and specifically opposes any and all efforts to remove, reduce or replace 
Aerospace Medicine physician leadership in civilian, corporate or government Aerospace 
Medicine programs and aircrew healthcare support teams

Advocates against other further Aerospace medicine mid-level provider scope of  practice 
expansions that threaten the safety, health, and wellbeing of  aircrew, patients, support 
personnel and the flying public.



American Board of Preventive Medicine (ABPM) offers 
international aerospace medicine certification

• March 2026: A New Pathway for International Medical Graduates 
(IMGs) 

• Specialty: Aerospace Medicine focuses on the care, research, and 
operational support for air and space vehicle crew members, 
passengers, and support personnel.



American Osteopathic College of 
Occupational and Preventive Medicine 

American Osteopathic College of Occupational and Preventive Medicine 



Colleges: ACOEM /AOCOPM              Boards: ABPM /AOBPM 

• Specialty College 
• Professional Membership 

Organization 
• CME Provider 
• Teaching Entity 
• Separately Incorporated 

501(c)(3) organization  

• Certifying Board 
• Part of the American 

Osteopathic Association 
• Administers primary Board 

Exams (PH, AM, OM) 
• Also administers sub-specialty 

exams (Correctional Medicine, 
Undersea/Hyperbaric Medicine)  
and the Occupational Medicine 
Certificate of Added 
Qualification (CAQ) 

American Osteopathic College of Occupational and Preventive Medicine 























Threshold Crossed: AI-Designed, 
Viable Viruses Reality

AI-designed PhiX-174 viruses were
successfully designed using open-
source AI models, proliferated and
evolutionarily steered to kill a type of
E. coli bacteria that were previously
immune to wild PhiX-174 types.

Image from Nature Magazine
World’s first AI-designed viruses a step towards AI-generated 

life

19 Sep 2025: Paper submitted to Nature
• Arc Institute, Stanford University
• Demonstrates first end-to-end design, synthesis & 

revival Novel, functional viruses using open-
source AI model (Evo 1/2) 

• New viral species were then evolutionarily steered 
to infect and kill a targeted type of bacteria, which 
was originally immune to the unaltered virus

• Consequence:  Creating novel pathogens
little constraints
Faster than countermeasures respond
Low Cost AI and Lab

https://www.nature.com/articles/d41586-025-03055-y
https://www.nature.com/articles/d41586-025-03055-y
https://www.nature.com/articles/d41586-025-03055-y
https://www.nature.com/articles/d41586-025-03055-y
https://www.nature.com/articles/d41586-025-03055-y
https://www.nature.com/articles/d41586-025-03055-y








Fallon Nevada Naval Air Facility 
Naval Strike and Air Warfare Center

NSAWC / TOPGUN 1996-2000

54





Latent Conditions
Excessive cost cutting
Inadequate promotion policies

Latent Conditions
Deficient training program
Improper crew pairing

Latent Conditions
Poor CRM
Mental Fatigue

Active Conditions
Failed to Scan Instruments
Penetrated IMC when VMC only

Failed or
Absent Defenses

Organizational
Factors

Unsafe
Supervision

Preconditions
For Unsafe Acts

Unsafe
Acts

Accident & Injury
Crashed into side of  mountain

Human Factors Analysis Classification System (HFACS)
(Reason, 1990, Shappell / Wigeman 1996)
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Interventions

 Personal Navy Message from 00
 ORM In-Brief
 Raised Safety Awareness
CAPT Skip Lind, Cultural Workshops 
Safety Surveys
Flight Surgeon / Safety Department Briefs
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Credibility in Both Worlds?
 Dual Designated Naval Aviator and Flight Surgeon

 30 Mishap Investigations
 12 Ejection Seat Investigations

 Experience seeing patients
 Osteopathic Family Practice and Aerospace Medicine 

Board Certified
 The Difference a DO Makes

 Bed Side Manner, Ability to Connect, Holistic approach
 Did We Make a Difference?



Naval Strike and Air Warfare Center
NSAWC / TOPGUN 

Carrier Air Wing 
Mishap Reduction

Kris M. Belland DO, MPH, MBA, MSS, FAsMA
CAPT MC USN (NA/FS/SWMDO)

In Partial Fulfillment of MPH requirements
Uniformed Services University of the Health Sciences
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Results

 Statistical Analysis 

Poisson Regression Method 

STATA for Windows® (10.0) software 
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Incident Rate 
Ratio

Incident
Rate 

Reduction

P-Value Confidence 
Interval

TOTAL 0.73 27% *0.017 0.57 – 0.95

Fleet 0.79 21% 0.073 0.61 – 1.02

NSAWC 0.16 84% *0.015 0.04 – 0.70

Fleet * NSAWC 0.20 80% *0.038 0.04 – 0.91

Results
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FLEET*NSAWC Incident Rate Ratio was 80% lower at NSAWC than the rest of  
the Fleet indicating a significantly greater reduction in mishaps. 



Conclusion
 Significant Carrier Air Wing Mishap Reductions 

Occurred at NSAWC When Comparing 10 Years Pre 
HFACS ORM and 10 Years Post
 Strong Case for Intervention Contribution

 Temporal Relationship and Plausibility

 Potential Applicability / Crossover to World of Medicine
 High Reliability Organizations (HRO)
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Public Health Significance 
Applicability to Medicine

• Still lose 1-2 DoD Mishap Lives / Week, 70-90% Human Errors
• Few Peer Reviewed Studies on Mishap Reduction Efforts

Plenty Room for Improvement

• Institute of Medicine Committee Study - Quality Health Care in America
• 98,000 Human Deaths/Yr due to Preventable Human Error = 268 PER DAY!
• 747 (max cap 660) = 148 Fully Loaded 747’s Worth of People Lost / Yr!
• Approx Three Fully Loaded 747’s per Week / Month / Year / Decade 

2000 To Err is Human: Building a Safer Health System

• Aviation, Nuclear Power, Special Operations…Not Medicine! 

High Reliability Organizations (HRO): 

• 251,454 / year – Understatement as Outpatient deaths not included
• Greater than One 747 PER DAY!  

• #2 Cause of Death After Heart Disease

2016 Johns Hopkins Medicine, Department of Surgery 01 May
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Aerospace Medicine Specialists Collegial Friendships
(Partial List)

• International: Common relationship thread connecting many key players
• AsMA: Dr. Joe “Bugs” Ortega, Dr. Chuck DeJohn (D.O.), Dr. James DeVoll, Jeff Sventek, Dr. Rui Pumbal, Dr. 

Ian Hosegood (ATM Committee), Dr. Paulo Alves, Dr. Diego Garcia, Dr. Carlos Salicrup and many others
• Sen Jeff Merkley ltr in response draft legislation “Maintaining Important Distance During Lengthy Epidemics (MIDDLE)
• JAMA Article Air Transport Medicine Committee, IATA, IAMA drafted a Patient COVID-19 Info Page to be published
• Mental Health working group completed draft Mental Health Position Paper, Stressors on Aircrew and Industry 

• IAASM: International Academy of Aviation and Space Medicine
• EASA: Dr. Cristian Panait
• IATA:  International Air Transport Assn MAG Dr. David Powell, (Rui and Ian also Members), more later
• ICAO: Dr. Johanna “Ansa” Jordaan – ROCK STAR!, more later

• CAPSCA:  Dr. Jarnail Singh (Founder) Dr. Nigel Dowdell, Dr. Carlos Salicrup, Dr. Diego Garcia, Dr. Paulo Alvez, and Too 
many to mention all

• CART: Council Aviation Recovery Taskforce, Take Off Guidance
• TFHIOA: Task Force on Health Issues Outbreaks in Aviation (Annex 9 Facilitation).  The establishment and maintenance 

of International Standards and Recommended Practices (SARP’s) as well as Procedures for Navigation (PANS) -
fundamental tenets of Chicago Convention

• WHO –Admittedly Little to No internal Aerospace Medicine Expertise –
• Rely on Dr. Jordaan ICAO - CAPSCA / CART / TFHIOA / AsMA
• ICAO Dr. Powell IATA



ICAO International Civil Aviation Organization 
Dr. Johanna “Ansa” Jordaan

• 193 Nations-Funded & directed to support diplomacy & 
cooperation in air transport as signatory to Chicago 
Convention (1944)

• Core function - Maintain expert administrative 
bureaucracy (the ICAO Secretariat) supporting these 
diplomatic interactions, and to research new air 
transport policy and standardization innovations as 
directed and endorsed by governments through 
the ICAO Assembly, or by the ICAO Council

• Industry and civil society groups, and other 
concerned regional and international organizations

• Soverign Rights
• Harmonization Goal and Challenge

https://www.icao.int/about-icao/History/Pages/default.aspx
https://www.icao.int/about-icao/History/Pages/default.aspx
https://www.icao.int/secretariat/Pages/default.aspx
https://www.icao.int/about-icao/assembly/Pages/default.aspx
https://www.icao.int/about-icao/Council/Pages/council.aspx


CAPSCA Collaborative Arrangement for the Prevention and 
Management of Public Health Events in Civil Aviation

Dr. Johanna “Ansa” Jordaan

Established in 2006, Voluntary cross-sectorial, multi-
organizational collaboration program managed by ICAO 
with support from WHO. It brings together international, 
regional, national and local organizations to combine 
efforts to improve preparedness planning and response to 
public health events that affect the aviation sector such as:
• Communicable diseases (pandemic influenza, Zika, 

Ebola, Coronavirus); Disaster management (natural or 
man-made disasters); Chemical events (nuclear power-
plant accidents); Bioterrorism; Volcanic ash; Water and 
food safety; Hygiene and waste management; Drones in 
humanitarian operations.  Dr. Jarnal Singh, Dr. Claude 
Thibeault

The objectives of CAPSCA are:
• Public health protection, ensure safe and 

economically viable air transport, with minimal 
effect on international travel and trade (Chicago 
Convention);

• Capacity building
• Facilitate multi-sector collaboration and 

cooperation (civil aviation authorities, public health 
authorities, airports, air traffic services, airlines, 
immigration, customs, security and handling 
personnel) - a mechanism for pooling and sharing 
expertise, resources and best practices;

• Assess State readiness
• Meet Weekly: Products to CART, ICAO Counsel and 

Coordinate with WHO



Applying 
Reason Swiss 

Cheese Theory 
to COVID-19 
and CAPSCA 
Discussions

• CAPSCA discussing risk-mitigation and 
Aviation Layered Defense

• COVID-19 Science Advisory Group
• We were able to apply Aviation Risk 

Mitigation Strategies to COVID-19 
and future Emerging Infectious 
Diseases

• Evolutionary vs. Revolutionary





Latent Conditions
Excessive cost cutting
Inadequate promotion policies

Latent Conditions
Deficient training program
Improper crew pairing

Latent Conditions
Poor CRM
Mental Fatigue

Active Conditions
Failed to Scan Instruments
Penetrated IMC when VMC only

Failed or
Absent Defenses

Organizational
Factors

Unsafe
Supervision

Preconditions
For Unsafe Acts

Unsafe
Acts

Accident & Injury
Crashed into side of  mountain

Human Factors Analysis Classification System (HFACS)
(Reason, 1990, Shappell / Wigeman 1996)
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Apply HRO 
Aviation 
Mishap 
Reduction –
(James 
Reason Swiss 
Cheese 
Model) To 
COVID-19 and 
Future 
Pandemics



Many ASM Members Directly Contributed

Testing and Cross-border Risk Management 
Measures Manual (3rd Ed) - 2021 ICAO Doc 10152

Chapter 1 Introduction
Chapter 2 General Risk Management Principles

Applied to Air Transport
Chapter 3 Testing Vaccination and Cross-Border

Risk Management Measures
Chapter 4 Implementation Model Multi-Layered 

Assessment and Mitigation 
Chapter 5 Public Health Corridor
Chapter 6 Transitioning from Crisis Response to

Routine Operations
Primer
Estimated Effectiveness of Individual 

Risk Mitigation Measures



What We Did Well: AsMS
Responding and Educating
Wayne Gretzky, Hockey Player:
Skating to Where the Ice Hockey Puck Will Be

20MAY2021, First AsMA Webinar

COVID-19 Update

Chairs: Dr. Ortega, Dr. DeJohn 

Dr. Kris Belland 

Dr. “Ansa” Jordaan 

Dr. David Powell 

Dr. Susan Northrup

Dr. Rui Pombal 

Dr. Aunon-Chancellor 

Dr. Ian Hosegood

29AUG2021, Denver

No Panel- AsMA CNX

23May 2022, AsMA Reno

Controversies Lessons Learned

Dr. Pombal, Dr. Wilkinson

Dr. Rui Pombal 

Dr. Wilkinson

Dr. “Ansa” Jordaan 

Dr. David Powell 

Dr. Susan Northrup

Dr. Kris Belland 

22Sept 2022, ICAM Conference

Next Pandemic Top 10 Lessons

Dr. Northrup, Dr. Wilkinson

Dr. Kris Belland 

Dr. David Powell 

Dr. Rui Pombal

Dr. Ben Johnston

Dr. Johann Wium

Dr. Jonathan Monin

All ICAM constituent orgs rep

>50% IATA MAG

05/21/23 AsMA, New Orleans 



WORLD HEALTH ORGANIZATION 
R-PEF PARTNER PRESENTATION

Commercial Airlines and Aerospace Medical 
Association (AsMA): Applying COVID-19 Lessons 
Learned in Preparation for the Next Pandemic

22 February 2024
Kris M. Belland, D.O. MPH, MBA, MSS, CPE, FAsHFA, FAOCOPM, FCAMA, FAsMA

President-Elect, American Osteopathic College of Occupational and Preventive Medicine
President / CEO: Aerospace Medicine Strategic Consultation, PLLC (AsMSC)

22 February 2024 FOR OFFICIAL USE ONLY



A New Risk Mitigation Layer
UV-C











The Solution: UVC is Physics, Not Guesswork

A Physics -Based, Non -Evolutionary Defense
That Pathogens Cannot Evade

01

Mechanism

UVC photons physically break DNA/RNA 
molecular bonds, making replication 
impossible. Efficacy is determined by dose 
and geometry, not by a microbe's strain.

02

Proven & Universal

This method is tested and proven to 
eliminate a wide range of viruses, bacteria, 
and molds, including SARS-CoV-2, H1N1, and 
MRSA. It is practically universal in efficacy 
against micro-organisms.

03
No "Mutation Chase"

Pathogens can't "mutate away" from UVC photophysics. We counter physical margins with 
engineering (dose, airflow), not by racing to develop a new molecule.

UVC light physically disrupts DNA/RNA or 
protein, inactivating pathogens with very 

broad applicability











US FAA Challenge: AMA or AsMA Review and 
Support of UV-C











Inactivation of Pathogens in Air Using Ultraviolet 
Direct Irradiation Below Exposure Limits

• Risk analysis Combined Flu / COVID-19 inflight infections
– Over 3 million cases, 10 thousand deaths and 200 billion dollars

• One estimate of the COVID-19 Pandemic Cost $16 trillion  
– Includes the economic cost of premature deaths at 4.4 trillion
– Long-term complications at 2.6 trillion
– Mental health impairment in the general population at 1.6 trillion
– Lost productivity at 7.6 trillion

• UV-C Addition Increasing ComAir Equivalent Air exchange rate (from 30 to 120)
• Reducing residual airborne pathogen concentration by up to:

– 96% on the ground (equivalent to an increase of 5 air exchanges per hour)
– 89% during cruise (equivalent to 15 air exchanges per hour)
– Potential to reduce Transmissions / Infections / Deaths by over 80%





Johns Hopkins Health Security
Comprehensive Review: Ultraviolet-C (UV-C) 

Disinfection in Aircraft Cabins

Abstract: Ultraviolet-C (UV-C) disinfection has 
gained considerable attention as a continuous, 
real-time method to mitigate the transmission of 
airborne pathogens within aircraft cabins [1,2]. 
Recent investigations have demonstrated its 
potential to inactivate viruses such as SARS-
CoV-2, influenza, and other emerging infectious 
agents in situ, thereby reducing both immediate 
infection risks and broader public health 
burdens [3,6,16]. This paper evaluates how 
continuous UV-C disinfection—applied in 
tandem with established preventive measures—
may effectively curtail disease transmission, 
reassure passengers, and inform the future 
direction of in-flight health and safety standards.

ACCEPTED FOR PUBLICATION



AsMA Resolution 2023-01 - THEREFORE BE IT RESOLVED:

-FAA Risk vs. Benefit Analysis and 
Peer Review Articles (Five) and 
AMA or AsMA Support:
"The continuous use of UV-C 
aboard aircraft, below exposure 
limits and with appropriate 
engineering safeguards, can be an 
additional synergistic, safe, and 
effective risk-mitigation layer to 
reduce disease transmission and 
translocation”
-FAA Certificate of Approval



FAA 08AUG24
• this letter is to inform you that the 

Federal Aviation Administration 
East Certification Branch has no 
objections for the installation of 
DIBEL LED UV-C germ cleansing 
lights in unoccupied areas of the 
aircraft when a physical barrier 
exists between occupants and the 
UV-C light emitted by the 
AeroClenz device such as an 
unoccupied lavatory.



FAA November 20, 2024 Ref #: 750-24-00780
Conservative Aviation Safety Approach 

• FAA Direct UV-C Exposure to Aircraft Occupants DIBEL Concerns
• Informed Consent 

• Disclosure Public Service Announcement or Turn Off for Pax Aircrew
• Current Approved Systems Shuts Off Automatically

• Repeated Aircrew Exposures
• Well Under Published Exposure Limits (TLV) 8hr X 5 Days x 40 years or OFF
• 8 hr under UV-C is Roughly Equivalent to <5min Direct Sunlight (Energy, Wavelength, Duration, Distance)

• Potential Photokeratitis / Eye Damage / Sensitive Passengers
• More Risk Transiting to Airport / Aircraft

• Health Benefits Outweigh Risk
• Published Risk vs Benefit Research 

• Need More Reliable Studies – (787 MAX Caution) - Cutting Edge Tech
• NAMRL / NAMRU-D / BOLB / LHRC
• Similar Trajector as PRK in DoD / ASM



Naval Medical Research Unit DAYTON (NAMRU-D)
Naval Aerospace Medical Research Laboratory (NAMRL)

Environmental Health Effects Laboratory (EHEL)
DoD Operational and MTF UV-C Applications in Disease 

Transmission Translocation Mitigation
27 June 2025

FOR OFFICIAL USE ONLY





BOLB Study





Upper Air System:  eACH Equivalent Air Exchanges
SafeAirTraces: MS-2 DNA Tag (Human Safe)

Sensitive UV-C and Natural Decay as Background
Used for ASHRE Standard Evaluation

Radiometer used to show Safe Levels of UV-C in Office Space





Florida Compound Pharmacy: System delivered hospital-level microbial reductions —
approaching sterilization efficacy — while remaining safe for occupied spaces.





Closing: UV-C Concern Area Risk Communication

UV-C damages DNA / RNA Pathogen by Disruption Pyrimidine Bonds, Blocking Replication & Death

Copious Use Data for Decades Peer Reviewed by CDC / NIOSH – backed use cases: TB, COVID-19

Current Eng, Tech and Manufacturing Will Not Allow Threshold Levels to be Exceeded
• Triple Fail Safe to Off Mode: Shielding Interlocks & Dosimetry maintain exposure Mitigates Unintended Exposures <TLV
• Complete Fail: Ex: 5 min of Sunlight Delivers Vastly More Light Energy than 8 hours UV-C – Well Under TLV Exposure Levels
• No Evidence of Mutagenesis in Humans Below TLV

Skin and Eye Safety: UV-C penetration (Wavelength, Energy, Duration, Eng/Tech/Manufacturing)
• Anyone with True Skin Sensitivity Far More Exposure Walking Into Terminal and Transiting to Aircraft
• Tear Film Layer and Stratum Corneum (Outer Skin Layer) Contrast LASIK / PRK / SMILE  - Both Are Now Sufficiently Controlled
• Safety Standards Generous Margins:  ASHRAE - TLV / ANSI
• Not Considered FDA Medical Device – EPA Registration Requires Accurate labeling and scientific substantiation
• Recognized by CDC, OSHA and ASHRAE guidance as supplementary method for infection prevention. Not Directly Regulated

Regulatory – No Human Medical Use, No FDA Approval Required – Not a Med Device

FAA No Objections for Inflight use – Unoccupied Spaces (Like Lavatory) with wall between Passengers

Continue to Press the Envelope / DIBEL With Ongoing Laboratory Studies – Similar Regulatory Pathway as PRK



Metagenomics and Its Role in Aerospace Medicine

● Laboratory cultures (still used due to abundance and low cost)
● Polymerase Chain Reaction (PCR), DNA / RNA amplification was created

● Instead of looking at one organism at a time. It is a cutting-edge, mainstream research tool that’s 
transforming microbiology. It uses DNA / RNA sequencing of all fragments. Reconstruct partial or full 
microbial genomes (metagenome-assembled genomes, or MAGs). Practical for public health surveillance 
and complex diagnostics, but not yet routine in everyday clinical care or small labs because of cost, 
speed, and interpretive complexity. 

● Study of genetic material from environmental samples, Captures all microbial DNA/RNA (Live or Dead)
● Reveals full microbial ecosystems without culturing 
● How it works: Sample Collection, Nucleic Acid Extraction, Sequencing, Bioinformatics Analysis, 

Interpretation
● Good for: Microbial Monitoring / load analysis, Epidemiological Surveillance
● Can Not Differentiale Living versus Dead Organisms



Wonderful work done by ICAO, CAPSCA members, WHO: Dodged a Bullet, Got Lucky:
Hockey Analogy, ASM SME-Skating to where hockey puck will be, Not Where it is at!
Prepare for next Pandemic - Capture Readily available Lessons Learned (Break Glass)

Testing and Cross-border Risk Management Measures Man (3rf Ed)-2021 ICAO Doc 10152
Presentations and Education: Corporate Knowledge, Ready Room Knowledge Transfer

RESOURCES, Personnel, Training, Equipment – Ask for it now - Do not let a Crisis go to Waste!
Synergism between WHO, ICAO with Credible ASM specialists 
Misinformation - Infodemic

Risk Mitigation Measures (Swiss Cheese Theory) Synergistically Reduces Risk
There is No Way to Totally Eliminate All Risk
Layered Defense – Reason Swiss Cheese Theory, good risk communication tool!

WORKS FOR ALL INFECTIOUS DISEASES, and Bio-Engineered Diseases
WHO - Balance Economics of Travel and the Health and Well Being - Challenge of our Times
UV-C Offers Another Viable and Synergistic Risk Mitigation Layer

Relationships Matter Most - Collegial Cordial Communication and Coordination – Why We Are Here!

Conclusions



The End

Questions?
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