
 

Disinfecting PPE for reuse, recycling

January 18 2022, by Brian Caldwell

  
 

  

Credit: Maltida Wormwood, Pexels

A professor at Waterloo Engineering collaborated with researchers in
New Zealand on the development of a method to disinfect personal
protective equipment (PPE) for reuse or recycling.

Bill Anderson, a professor of chemical engineering, lent his expertise on 
disinfection using ultraviolet light to a multidisciplinary effort triggered
by a shortage of PPE early in the COVID-19 pandemic.
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"This collaboration with New Zealand researchers was a timely and
beneficial way to bring together a diverse set of expertise, research
laboratory resources, and healthcare needs," said Anderson, who helped
with experiment design, methodologies and data interpretation.

Led by researchers at the University of Auckland, the team tested UV
light and dry heat for disinfecting clinical PPE. Its initial findings were
published this month in the journal Pathogens.

Results showed UV disinfection was not reliable on the irregular
surfaces of PPE, but that dry heat was effective. The researchers also
found replication-competent virus remained on face masks for up to five
weeks at room temperature.

The most recent stage of the research project has been to build and test a
prototype mobile disinfection unit in a shipping container at the Port of
Taranaki.

"Safety of healthcare workers during the current pandemic is critical to
reducing community transmission of COVID-19, and this requires
readily available PPE," said lead researcher Yvonne Anderson, a senior
lecturer in pediatrics, in a media release.

"The primary focus of our project was protecting healthcare workers and
other frontline staff against the SARS-CoV-2 virus. However, it's
paramount that we also find ways to mitigate the ever-growing amount
of medical waste that goes to landfills, or worse, that ends up polluting
our lands, rivers, and seas, magnifying the global problem of plastic
pollution."

Researchers are now testing the effects of heat treatment to assess if
disinfection compromises the required levels of protection for PPE.
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In addition, they plan to determine if unusable PPE can be broken down
into water and largely harmless chemicals using hydrothermal processes,
a project Bill Anderson will also be involved in.

"We aim to close the loop on single-use PPE by completely
deconstructing and converting unusable PPE waste into safe, inert, and
potentially valuable products," said Saeid Baroutian, an engineering
professor in Auckland. "The combination of disinfection and
hydrothermal valorization is a circular solution."

  More information: Rhodri Harfoot et al, Ultraviolet-C Irradiation,
Heat, and Storage as Potential Methods of Inactivating SARS-CoV-2 and
Bacterial Pathogens on Filtering Facepiece Respirators, Pathogens
(2022). DOI: 10.3390/pathogens11010083
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