
AI – Summary - Buildings May Soon Have “Immune Systems” That Fight 

Airborne Disease – NY Times 

Federal push for cleaner indoor air 

• ARPA-H is investing $150 million in technologies to detect and respond to 
airborne pathogens in real time. 

• Goal: create “an immune system for every building”—automatic detection + 
automatic response. 

Why this matters 
• Covid revealed how poorly buildings handle airborne threats; early WHO guidance 

underestimated airborne spread. 
• Airborne hazards include viruses (Covid, influenza, measles) and 

non-infectious allergens (dust mites, mold, pollen). 
• Many schools discarded pandemic-era air purifiers, worsening indoor air quality. 

New sensor technologies 
• Linsey Marr’s team built a prototype that detects airborne particles (e.g., dust mite 

allergen Der f 1) in near real time, instead of multi-day lab analysis. 

• Their system already detects 10 pathogens/allergens, aiming for 25 by 
program’s end. 

The BREATHE program 
• ARPA-H’s initiative: Building Resilient Environments for Air and Total Health 

(BREATHE). 
• Vision: buildings should respond to pathogens like they respond to smoke—

automatically. 
Four teams, four approaches 

• SafeTraces (California): 
o Air sampler concentrates huge air volumes into liquid; molecular “hooks” 

detect up to 100 pathogens via DNA/RNA signatures. 
o Software could trigger UV disinfection or alert hospital staff. 

• Poppy (Florida): 
o School-focused system that activates classroom air filters when risk rises. 

• Marr’s team (Virginia Tech): 

o Day-care–focused modeling software predicts airflow and infection risk 
room-by-room; system adjusts ventilation or purifiers. 

• Santarpia’s group (Nebraska): 
o Developing school air samplers integrated with building controls. 

Deployment timeline & goals 
• Real-world tests planned: 

o SafeTraces at Walter Reed Medical Center (2028). 
o Marr’s system in day cares in CA, MI, NC. 

• Target: 25% reduction in respiratory illness + 10% return on investment. 
Skepticism and challenges 

• Detecting pathogens is far harder than detecting smoke—requires concentrating “a 
swimming pool of air down to a tablespoon.” 

• Some experts doubt real-world feasibility; prefer simpler measures like 
ventilation standards and CO₂ monitoring. 

• Others argue ambitious systems like BREATHE are needed to reach the next level 

of indoor air safety. 
 


