Prototype testing results with Tyvek® 400.

To evaluate the chemical resistance of standard cotton versus Tyvek® 400 when exposed to
volatile solvents, with implications for pulmonary protection in laboratory and industrial settings.

Methods

Test Materials:

- Cotton fabric (standard lab coat grade)

- Tyvek® 400 fabric

Test Chemicals:

- Acetone

- Isopropanol (IPA)

Test Procedure:

- Small fabric samples were exposed to liquid chemical agents under controlled conditions.
- Breakthrough times (time until detectable penetration) and permeation rates were measured.
- Surface-level reactions were visually observed and documented.

- Images of test fabric reactions were captured for analysis.

Results

Material Chemical Breakthrough Time Permeation Rate

Cotton Acetone 46 seconds >100 pg/cm?/min

Tyvek® 400 Isopropanol 1 minute 10 seconds >100 pg/cm?/min

Figures

The following images show surface-level reactions of cotton and Tyvek® fabric exposed to
solvents.
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Discussion

Both cotton and Tyvek® rely on surface-level resistance and do not provide adequate protection
against solvent permeation.

Risk remains, as permeation allows volatile chemicals to pass through fabric and evaporate into
inhalable form.

These findings highlight the need for engineered textile solutions that integrate molecular-level
protective barriers rather than relying solely on coatings.

Future testing should expand solvent types, exposure times, and include comparative
evaluation ofengineered fabrics under development.

Conclusion

Preliminary data demonstrate that existing materials (cotton and Tyvek®) provide insufficient
chemical resistance for environments requiring pulmonary and dermal safety.

Further testing will focus on engineered natural fiber composites with embedded nanostructured
barriers designed to reduce permeation rates and increase breakthrough times.

This work underscores the importance of advancing textile innovation to protect scientists and
professionals in hazardous chemical environments.



