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INTRODUCTION 

In the era of COVID-19 there has been great concern with nebulized aerosol treatments 

in regard to bioaerosols contamination to caregivers. This concern has changed the 

manner in which aerosol medications are delivered in the clinical setting. It is believed 

that MDI treatments for repertory conditions offer less possibility of bioaerosols 

contamination than nebulizer treatments. Although there is no evidence that nebulizer 

treatments cause any additional contamination as compared to MDI treatments [1], 

better aerosol containment during aerosol treatments helps reduce the possibility of 

caregiver contamination along with the use of Personal Protection Equipment (PPE) by 

caregivers. Current mask designs were reviewed and found to be ineffective in filtering 

aerosol and were only intended as a reservoir for aerosol containment near the mouth 

and nasal area of patients who could not use standard mouthpieces. The need for new 

mask designs with filter capability has now become necessary to allow for standard 

nebulized aerosol treatments in the clinical setting while offering additional protection 

from bioaerosols contamination.  
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METHOD 

 

MVD reviewed all current aerosol masks to determine if an existing mask could be 

utilized along with filter material to contain exhalation. It was determined that none of 

the existing masks could be retrofitted with filter material for this purpose. The new 

design would have to take into consideration different facial shapes in order to 

accommodate all faces. Anthropometric face cover data from the National Institute for 

Occupational Safety (NIOSH) was used for this purpose. NIOSH data divides face-size 

into five categories that cover 95% of US workers that require respirators. From this 

data, it was determined that we would need to use a soft polyvinyl material that would 

flex to conform to the various face sizes while maintaining a seal around the nose and 

mouth. In addition to the mask material, a filter material was needed that would meet 

ASTM F3502-21 barrier face coverings standard and have a high filter efficiency > 50% 

while having a breathability >10 mm H2O. Intertek Cortland, New York conducted the 

filter material testing on Aries, USA 3502 green and 3502 white to ASTM standard 

3502-21 barrier face coverings.  

RESULTS 

The X-Hale design took into consideration facial characteristics and filter capability with 

regard to fit and function. Thermoplastic Elastomer Compounds (TPE) polyvinyl was 

selected for the mask material due to its flexibility and resilience, providing protection 

from flex fatigue and tear resistance while creating a form fit to the contour of the face. 

The filter test fixtures were designed to ISO 16900-5-2016 (Picture #1). The filter 
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material tested was Aries USA 3502 white (Picture #2). Mask material was mounted to 

test fixture (Picture #3) and test setup for filtration and breathability (Picture #4). After 

reviewing the test results found on page 5, the filter material selected was Aries USA 

3502 white due to its 80% submicron particulate filtration efficiency and 5 mm H2O flow 

residence rating. 
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ASTM Filter 

 
8 exhalation ports 

 
 

CONCLUSION 
 

The current aerosol facemasks for solution nebulization do not offer a seal fit or filtration 

for aerosol exhalation during treatment. Their design was for an inexpensive mask used 

in a pre-COVID environment. We can present a design that includes a sealed fit and 

meets a standard for filtration as well as airflow. Combining NIOSH facial assisted 

design and ASTM 3502-21 Barrier Face Coverings testing, the X-Hale filtered aerosol 

mask is designed with the current needs of both end user and caregiver when 

nebulizing solution medication in the clinical setting. In the post COVID era, more 

attention will be given to nebulized aerosol treatments with the use of PPE by 

caregivers during treatments, contained isolation areas and the use of filtration masks. 

The X-Hale mask design offers a “best practices” approach for nebulized aerosol 

treatments in the COVID and post COVID era.  
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