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Investment
Can you make, market, protect, exit? Even if you can, there is little investment!

● Government
○ Helpful competitions BUT …
○ Mask Innovation Challenge: $500 k total shared among 14 companies

● Dominant Mask Companies
○ Not acquiring startups
○ 10,341 active NIOSH respirator approvals,

104 NIOSH approval holders (4/28/2025)

● Venture Capital
○ Perceived mature industry
○ Boom-bust demand



Diverge/
Converge

Requirements

Design

Implement

Test

Analyze

Production

User

Testing Bottlenecks Fit Testing 
● Expensive equipment
● Time consuming

○ Multiple sizes (XL, L, M, S)
○ Multiple test subjects per size

● Expertise required especially for innovative designs



Testing Bottlenecks

● Lack of access to affordable, rapid lab testing
● Lab testing may not reflect actual usage

Filtration Efficiency
Breathing Resistance



Certification Standards

KN

KF

JIS

Study co-authored by NIOSH and Nelson Labs

(FDA)

● Different test standards -> wildly different results
● Companies exploited such discrepancies to mislead

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7157953/


Certification Challenges
● N95 Designed for Occupational Use

○ Need consumer standard
○ Need pediatric standard
○ Need reusability standard

● Certification Catch 22
○ Customers want N95 before ordering
○ Inventors need factories, stable processes (QMS) to get N95 certification
○ Factories need orders to start production

● Certification Process
○ Costly and time consuming
○ Inventors must freeze design and stop innovating to start certification
○ Redo certification if design changes (e.g. color)



Production
● Ecosystem

○ Mask inventions need manufacturing inventions (e.g. machine-folding origami)
○ USA lacks manufacturing and automation expertise
○ USA supply chain is vulnerable

● USA Labor
○ Expensive, high turnover

● Pilot Lines
○ R&D needs a separate line from production
○ Innovating on stable production is too risky

● Mass Production
○ Inventor survival depends on cost reduction
○ Cost reduction needs automation
○ Automation needs CAPEX
○ CAPEX needs to be justified by predictable, high volume



Legal
● Patent

○ Investment prerequisite
○ Crowded IP landscape
○ Slow and time consuming
○ Expensive
○ Domestic, international
○ Arcane
○ Zero ROI

● Litigation
○ Historic product liability lawsuits (e.g. 3M)
○ Illegal to export masks not certified to local standards
○ Customer support risks

■ B2B: 1 customer, 10,000 masks each
■ B2C: 10,000 customers, 1 mask each



● Investment

● Testing Bottlenecks

● Certification Standards

● Certification Challenges

● Production

● Legal

Summary of Respirator Innovation Challenges




