
VeriMask: Facilitating Decontamination of 
N95 Masks

• Sensor nodes: One-for-one dense sensing topology, low-power (>1000 hrs), 
low-cost (<$15.66), scalable, high-temperature-resistant 

• Android App: Automatic per-mask decontamination verification, 
throughput-maximization algorithm
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N95 Decontamination Methods

Source: N95Decon.org* Demonstrated to inactivate SARS-CoV-2 or similarly-resistant viruses by at least 3-log of bioburden reduction
** Assuming standard protection procedures are followed (e.g. wearing mask, gloves, long-sleeved gown, eye protection)
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Temperature (70-85°C) and relative humidity (> 50%) suitable for heating devices in hospitals

CHALLENGES:
● Lack of specialized heating equipment: 

○ Non-uniform heating, unpredictable humidity 
leakage, etc.

● Lack of scalable per-mask monitoring & 
verification methods
○ Wired sensors cannot be deployed in a rapid 

and scalable way
● Lack of throughput maximization mechanisms

○ Readings in each container are not used for 
feedback control

Moist-heat Decontamination Challenges
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Temperature (70-85°C) and relative humidity (> 50%) suitable for heating devices in hospitals

CHALLENGES:
Need a scalable sensor-based technology to do 
constant per-mask verification of temperature 
and humidity level and provide feedback for 
throughput maximization. 

Moist-heat Decontamination Challenges
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VeriMask Wireless Sensor Platform

• Sensor nodes: One-for-one dense sensing topology, low-power (>1000 hrs), 
low-cost (<$15.66), scalable, high-temperature-resistant 

• Android App: Automatic per-mask decontamination verification, 
throughput-maximization algorithm

• BLE advertising: Scalable, safe, low power consumption
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Throughput Maximization 
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Throughput Maximization

20 containers 15 containers 

• Successfully increased the number of successfully decontaminated masks. 
• Counter-intuitively, we find that more masks (containers) in the heating device 

does not necessarily lead to more successfully decontaminated masks. 
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Decontamination Failure Detection

Tests in lab and clinical settings show that VeriMask is able to reliably detect 
various decontamination failures such as unpredictable humidity leakage 
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Lessons Learned 

•Emergency response designs should be prepared long in 
advance to avoid need-response mismatch due to supply chain 
disruptions and clinical access regulations

•Designers should plan for the worst case and design for 
modularity to avoid out-of-stock components 

•Mobile computing researchers should engage early with 
medical professionals and end users to enable efficient and 
down-to-earth specifications. 
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Project links:

Open-source design at https://github.com/longyan97/VeriMask_Designs
Visit the project website: https://spqrlab1.github.io/N95deconProject.html 
Please feel free to contact Yan Long: yanlong@umich.edu
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