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Imagine if we could proactively prevent respiratory infections without wearing a mask… 
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XCMR is a medtech company with a bold vision to 
revolutionize infectious disease protection 

paradigms by leveraging UVC energy 

Introduction



The Problem: Airborne Biothreats

• Significant impact on public health, economic growth, and 
national security. 

• Personal protective equipment (PPE) and decontamination 
methods are outdated. 

• Pharmaceutical interventions are reactive mechanisms, not 
preventative. 

• Critical need for innovative, real-time respiratory protection 
for individuals and disinfection of confined air spaces and 
surfaces.
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Quick History Lesson

The 1918–1920 flu pandemic, also known as 
the Great Influenza epidemic or by the common 
misnomer Spanish flu caused by the H1N1-A virus. 

The COVID-19 pandemic (2020), 
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Even then, Chem/Bio threats were known
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High-tech Mitigation Strategies - 1918
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We’ve come a long way in 100+ years
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What did we learn?
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That we still don’t like masks

1918

2020
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But after 100 years of innovation…
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Did we win?



Current Solutions
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Description Drawbacks
Conventional 
Respirators

Requires noisy and inefficient fans, high maintenance, cost, 
bulky, high-power requirements, filters, outdated technology

Personal Protective 
Equipment (PPE)

Masks generally not worn correctly, uncomfortable, relative 
lack of efficacy, no protection to others, physical barrier only- 
no inactivation, environmental/medical waste from single use

Chemical 
Decontamination

Compounds can be dangerous, create VOCs, hard to apply, 
can damage surfaces, air not treated

Pharmaceutical 
Interventions

Antibiotics mostly used to treat infection, not prevent, 
resistance, require time to develop



• Disrupts DNA/RNA replication
• Damages protein at 𝜆≲240 𝑛𝑚
• Human Safe 200≲𝜆≲230 𝑛𝑚 (Far UVC)

http://www.aquabest.nett 13

XCMR’s Solution: UVC (200≲𝜆≲280 𝑛𝑚) 

UVC is clean, efficient, agnostic to pathogen, and Far UVC (222nm) safety opens the door for 
radical innovation in UVC as a medical countermeasure against infectious diseases.



XCMR’s Unique Approach: 
Near-Field Infection Protection (NIP)™ 

14

• Creates a biosafety barrier against aerosol transmission in 
close-contact environments

• Follows the ‘breather’ and thus the source

• Extends to mobile biodefense, incorporating UVC into 
wearable (e.g., PPE/respiratory), portable 
and stationary devices (e.g., decontamination of 
wounds, surgical sites, and other surfaces)

• Works with existing ‘built’ environments (IoT cloud) 

• Constrained volumes at close range (conducive to rapid prototyping)



CFD Modeling of Prototype Designs
• Flow velocity path lines 

and contours at 90 l/min 
inhalation flow

• Lagrangian particle 
tracking for reactor
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SFD Product Design 

Expiration Airway

Dual Embedded 
UVC Reactor Pods

Inspiration Airway

Filter-less design

Airway Quick-detach

Transparent 
Facemask

Integrated Air-Tubes

Check Valve 
Assembly
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+



DESIGN ARCHITECTURE | AIRFLOW

ambient air

disinfected air

exhaled air
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Targeted Near-Field Applications
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Next-generation respiratory PPE        Surgical Site Infection (SSI) Control

Source: McKinsey 2021
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XCMR Near-Field UVC Devices
Consumer, Health care and Military applications/verticals



Powered by Team of Experts
Industry recognized multidisciplinary science and business team 
skilled in photochemistry reactor theory, UV radiation and 
disinfection processes, fluence rate fields, computational fluid 
dynamic (CFD) modeling, microbiology, aerosol science, IoT, data 
science, infectious disease and medical devices -
with more than and 43,000 academic literature citations.
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Partners & Collaborators
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Richard A Rasansky, CEO
r@xcmr.co

“The only reliable way to defend against a pandemic-class agent is to prevent infection” - 
MIT Professor Kevin Esvelt, 2022
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Appendix
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Far UVC (222nm) : Safe for Human Exposure

24Source: https://blooloop.com/technology/in-depth/far-uvc-technology-attractions-covid-19/ 
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UV Spectrum

25Source: ACS Photonics 2022, 9, 5, 1513-1521

222nm 254nm



Electromagnetic Energy for Infection 
Transmission Resiliency (EMITR)™
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• XCMR’s IoT cloud platform where real-time intelligence is 
applied to the collection and aggregation of biosecurity data 
from various sources. 

• Continuous application of data science, including AI and ML.

• Predictive analytics to improve visibility, response and 
preparedness for scaled infection transmission resiliency.

• Orchestrate and optimize performance characteristics of 
connected systems and devices (both 3rd party and from 
XCMR) for maximum collective protection.


