
Comprehensive Testing of Respiratory
Personal Protective Equipment (PPE)

M A R K E T  S H E E T

New and improved approaches to rapidly test and certify respiratory PPE can ensure 
widespread PPE availability and reliable protection from airborne pathogens.

Patent – Notice of Allowance Received
Technology Readiness Level (TRL) 6+
A field trial of the technology by external 
performers is needed to confirm TRL 7

Business Problem 

During the COVID-19 pandemic, the long lead 

times associated with existing testing methods 

for respiratory personal protective equipment 

(PPE) significantly hindered the certification 

process for new manufacturers. This 

prevented a large volume of available PPE 

from being validated as effective, reliable, 

and trustworthy. Consequently, the inability 

to certify new sources of PPE exacerbated the 

global shortage, forcing frontline workers, 

healthcare professionals, and the public to 

resort to mask reuse or rely on unvalidated 

and potentially counterfeit masks. Together, 

these circumstances resulted in increased 

virus exposure, spread, and mortality.

Customer Need

First responders, healthcare professionals, 

and the broader public require consistent and 

reliable access to high-quality respiratory PPE 

to protect against airborne pathogens, 

especially during pandemics or crisis 

situations. A 2023 workshop organized by the 

National Academies of Sciences, Engineering, 

and Medicine (NASEM) encompassing 

respiratory PPE underscored the critical need 

for a dependable and trustworthy PPE supply 

at both regional and national scales, which is 

essential for national security, public health.

A strategy to achieve this is to enhance the 

efficiency of test methods through new and 

expanded approaches to reduce turnaround 

times for certification. 

Sandia Approach

Leveraging interdisciplinary expertise in 

aerosols, materials science, and quantitative 

assessment, Sandia researchers have 

designed a suite of expanded approaches for 

testing and certifying PPE. These testing 

approaches combine filtration testing and fit 

testing to remove bottlenecks, reduce costs, 

and improve safety and effectiveness for end 

users. They deliver richer data on key 

performance factors and have the potential to 

inform future standards development for a 

more robust and resilient PPE supply chain. 



Sandia’s three testing protocols include:

• Gen 1.0 uses an enhanced mask form to 

test filter media according to existing 

NIOSH standards.

• Gen 1.5 features an enhanced head form 

profile, expanded filter test area, and 

improved negative contour seals to 

accommodate a variety of respirator types.

• Gen 2.0 employs a full human head form 

with the respirator engaged to incorporate 

nose stay performance and two-material 

head construction. This holistic testing 

approach is sensitive to all respirator 

failures, not just those related to filter 

media. 

These advancements aim to provide faster 

certification times and improved safety for end 

users. See page 3 for images and additional 

descriptions of each approach. 

Competitive Advantage

Existing PPE testing approaches are time 

consuming, prone to human error, and 

primarily focus on the performance of the 

filtration media rather than the complete 

assembly. Additionally, current methods do 

not accurately represent actual end use 

scenarios, which can compromise safety. 

This approach addresses these limitations by 

streamlining testing processes, significantly 

reducing the time required for certification 

and enabling faster access to reliable PPE.  

Benefits

• Rapid throughput – Test and certify 

PPE in minutes, not hours

• Comprehensive assessment –  

Approaches offer combined testing of the 

filtration media, fit, repetitive use, and full 

assembly performance

• Reduces bottlenecks in the supply chain

• Cost-effective and scalable methods

• New testing and data may inform 

future standards development 

Industries & Applications

• Emergency response organizations

• Healthcare facilities and hospitals

• Research facilities

• Medical device manufacturers 

• Industrial and construction sectors

Next Steps

Sandia is seeking partners to develop and 

commercialize this technology. For more 

information, please contact Sandia National 

Laboratories' Licensing and Technology 

Transfer office.

ip@sandia.gov          

ip.sandia.gov

Contact Us
SD 15904



Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC., a wholly owned subsidiary 
of Honeywell International, Inc., for the U.S. Department of Energy's National Nuclear Security Administration under contract DE-NA0003525. SAND2024-14328M

Technical Figures

The Gen 1.0 fixture above tests masks performance on an enhanced mask 
form to emulate the human face. The testing device compresses the mask 
with 50 psi.

The Gen 2.0 fixture above integrates a full head form to integrate with commercial filtration testing – 
combining fit testing and filtration testing into a new, streamlined, and efficient approach.

The mechanical test fixture shown above is designed to support the 
study of mask reuse testing, donning cycles, speed, and displacement.

Current N95 testing methods 
shown above require a mask to 
be attached to a flat surface.
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