Paul Thelen

Maryla Wasiolek, Don Hanson, Adrianna Woltman,
Haed: DeAngelis, Melissa Finley, Dave Vehar,
Anne Grillet, Michael Omana

SAND2020- 3759R

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.



What are we doing!

We are assessing the efficacy and integrity of Personal Protective Equipment (PPE) after irradiating
the PPE with gamma radiation over a three-week sprint (report should be available before April 17%)

PPE selected based on conversations with University of New Mexico Hospital (UNMH) on what
PPE they believe will run out first

> N95 Masks (UNM masks are 3M 1870+; we only have 3M 1860 models)
° Surgical Masks

° Face Shields

° Tyvek Suits

Doses selected are determined by literature
> 0.0 Mrad (control)

0.5 Mrad [5]
1.0 Mrad [5, dose that led to a kill for 2002 SARS coronavirus] I
2.5 Mrad (industry typical)

o

o

o
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5.0 Mrad (allows for up to 4 reuses above the 1 Mrad irradiation, with 20% dose margin) ‘



Status

Collected samples of all recommended PPE and delivered to Gamma Irradiation Facility (GIF)

Portacount test available to measure fit factor and provide quantitative measure of mask efficacy

Mechanical tests prepared to quantify strap degradation

No planned quantitative tests for non-N95 PPE, just qualitative assessment




4 I Gamma Irradiation Facility Information [4]

Large Co-60 gamma source that can irradiation objects as large as an M1 Abrams tank
Dose rates up to 10° rad/second
However, dose rates for the volume of material we would test are 50—80 rad/s

It would take <6 hours to get to 1 Mrad (sterilization dose) for fairly large volumes

Don Hanson and Maryla Wasiolek are the main contacts for the facility




5 I Post irradiation tests

Portacount test 1s a CDC’s NIOSH classification scheme for particulate air-purifying respirators for N95 [11]

Mechanical tests include measuring change in elasticity and force required for strap failure

Dosimetry will be performed by using alanine dosimeters and confirmed using a ionization chamber




Future Work

- Use Sandia’s aecrosol measurement facilities to measure penetration vs particle size for irradiated
N95 masks

- Confirm the dose for sure kill on COVID-19
- Use radiation transport to calculate dose as a function of position in cell within packed boxes

- Develop concept of operations for large throughput of PPE sterilization at GIF
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