
Abstract Environmental Impacts:

Signs of Fake vs Genuine PPE: 

Potential Solutions:

The CDC has found over 60 counterfeit masks and 
respirators. Indications of a counterfeit mask include 
NIOSH spelled wrong on the mask, absence of the (TC) 
approval number or NIOSH markings, the use of fancy 
fabric or decorations, a statement saying the masks are 
approved for use by children, and/or ear loops in place 
of traditional bands that wrap over the head. Genuine 
respirators must display the NIOSH logo, filter class (N, 
P, or R), filter efficiency level (95, 99, or 100), the 
NIOSH approval number, brand name, model number, 
and registered company trademark or abbreviation.

Since the emergence of Covid-19, personal 
protective equipment (PPE) has increased 
in daily turnover significantly and continues 
to be an issue. In March 2020, the WHO 
estimated that 89 million masks and 76 
million gloves per month would be needed 
to serve the Covid-19 relief.  As hygienists, 
we are held to standards by our Code of 
Ethics, including an obligation to protect the 
environment that we work and live in. This 
increase and continued use of PPE at this 
level negatively impacts the environment 
and creates excessive waste. It has also 
encouraged the production of fake PPE 
products due to shortages in supplies and 
increases in demand. In order to combat 
these problems, potential solutions have 
been deployed and creative solutions 

   

Mismanaged PPE disposal results in microplastic 
pollution in the environment. Microplastic particles come 
from the breakdown of  plastics such as polypropylene, 
the most common plastic barrier found in masks and 
gowns. They also contribute to greenhouse gases and 
15% of the global carbon load. It was estimated in 
March 2020, that China disposed 6,000 tons of medical 
waste per day. The concentrations of microplastics have 
been reported to be at the highest globally in the Gulf of 
Mexico. Dental hygienists contribute to these numbers 
due to safety practices instated by the CDC.

Currently, sterilization of masks, reuse, and extended 
use in response to shortages have been the most used 
methods to extend the life of PPE. Other methods that 
can be expanded in practices include the use of 
washable and autoclavable items. Haylard H-600, 
normally used to wrap surgical instruments for 
autoclaving, was repurposed for mask creation and 
shown to be safely autoclaved up to 5 times before 
needing disposal. Level 1 and 2 OSHA approved gowns 
have been made that are safe to rewash 50-100 times 
depending on fabric and stitching used. Materials such 
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Dental Hygienists have 
an Ethical Obligation to 
Protect the Environment

ADHA Code of Ethics reads:

“preserve natural resources and 
inspire us to show concern for 
the global environment”



COVID-19’s Impact on PPE Supply
- COVID-19 is transmitted via respiratory droplets

- Masks and respirators are made from polypropylene 
nonwoven fabric

- PPE is designed to be single use only

- High demand = low supply

- Healthcare workers at risk for infection 

- Counterfeit masks and price gouging 

- High amounts of environmental impact of PPE
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CDC COUNTERFEIT MASKS:
https://www.cdc.gov/niosh/npptl/usernotices/
counterfeitResp.html#additional

NATIONAL CENTER FOR DISASTER 
FRAUD HOTLINE
(866) 720-5721

NATIONAL CENTER FOR DISASTER 
RELIEF COMPLAINT FORM
https://www.justice.gov/disaster-
fraud/webform/ncdf-disaster-complaint-
form

https://www.cdc.gov/niosh/npptl/usernotices/counterfeitResp.html#additional


Environmental Impact of PPE 

⊷ High amount of medical waste

⊷ PPE is not biodegradable 

⊷Microplastics and ocean pollutio  
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Issues with 
Recycling PPE
● Extra steps involved

● Difficulty separating 
layers of polypropylene

● Biohazardous material
7



Current Proposed Soluti
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Method of Conservation Potential Problems

Sterilize PPE Possible degradation of 
filtration capabilities

Use same PPE for multiple 
patients

Cross-contamination 
PPE used longer than 
intended puts wearer at risk 

Utilize “burn rate” calculator Miscalculations
Healthcare workers at risk

Use environmentally friendly 
PPE

Finding PPE as effective as 
single-use, disposable PPE
Infection control for 
laundering/sterilizing PPE

Quicker disposal of medical 
waste

Does not prevent medical 
waste from forming
Still pollutes environment

CDC BURN RATE CALCULATOR: 
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-
strategy/burn-calculator.html

https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/burn-calculator.html


Alternative Solutions
Reuse Surgical Wraps
- Autoclavable
- Using available 

material
- Effective at filtration

Create New Fabrics
- Washable or 

autoclavable
- Embedded metals 

that have 
antimicrobial 
properties

Use Renewable 
Resources 
- Silk
- Coffee beans
- Bamboo

Upcycling
- Turning nitrile 

gloves into raw 
material or craft 
items
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Presenter
Presentation Notes
Ideal PPE: from a renewable resource, compostable and/or recyclable, fully protects user



Eco-friendly Dental Products 

Bamboo 
toothbrush

Cornstarch toothbrushes

Sugar cane saliva ejectors 
and high speed evac

10

Reusable sterilization bagsBiodegradable floss picks

Clinic gowns for 
dental clinicians



11

Problems with Excess PPE Use and How it R  
to Dental Hygiene

Abstract:

Since the emergence of Covid-19, personal 
protective equipment (PPE) has increased in daily 
turnover significantly and continues to be an issue. 
In March 2020, the WHO estimated that 89 million 
masks and 76 million gloves per month would be 
needed to serve the Covid-19 relief.  As hygienists, 
we are held to standards by our Code of Ethics, 
including an obligation to protect the environment 
that we work and live in. This increase and 
continued use of PPE at this level negatively 
impacts the environment and creates excessive 
waste. It has also encouraged the production of 
fake PPE products due to shortages in supplies and 
increases in demand. In order to combat these 
problems, potential solutions have been deployed 
and creative solutions remain in the works.
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Environmental Impact: Mismanaged PPE disposal results in microplastic
pollution in the environment. Microplastic particles come from the breakdown of
plastics such as polypropylene, the most common plastic barrier found in masks and
gowns. They also contribute to greenhouse gases and 15% of the global carbon load. It
was estimated in March 2020, that China disposed 6,000 tons of medical waste per day.
The concentrations of microplastics have been reported to be at the highest globally in
the Gulf of Mexico. Dental hygienists contribute to these numbers due to safety
practices by the CDC.

Signs of Fake versus Genuine PPE:
The CDC has found over 60 counterfeit masks and respirators. Indications of a
counterfeit mask include NIOSH spelled wrong on the mask, absence of the (TC)
approval number or NIOSH markings, the use of fancy fabric or decorations, a
statement saying the masks are approved for use by children, and/or ear loops in
place of traditional bands that wrap over the head. Genuine respirators must display
the NIOSH logo, filter class (N, P, or R), filter efficiency level (95, 99, or 100), the NIOSH
approval number, brand name, model number, and registered company trademark or
abbreviation.

Potential Solutions:
Currently, sterilization of masks, reuse, and extended use in response to shortages have been the
most used methods to extend the life of PPE. Other methods that can be expanded in practices
include the use of washable and autoclavable items. Haylard H-600, normally used to wrap surgical
instruments for autoclaving, was repurposed for mask creation and shown to be safely autoclaved
up to 5 times before needing disposal. Level 1 and 2 OSHA approved gowns have been made that
are safe to rewash 50-100 times depending on fabric and stitching used. Materials such as this
prove to be more environmentally friendly and show to reduce environmental impact.



Thank you!
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Bamboo toothbrushes: https://mahinaturals.com/collections/bestsellers/products/woobamboo-adult-medium-toothbrush
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Coffee bean mask: https://sprudge.com/airx-is-the-worlds-first-coffee-mask-and-it-actually-looks-kinda-good-163063.html

Cornstarch toothbrush:  https://www.smileboosters.com.au/product/caredent-biobrush-adult-toothbrushes/

Dental hygienist in PPE: https://www.todaysrdh.com/cdc-releases-new-guidance-for-dental-care-during-covid-19/

Dental Lace: https://www.dentallace.com/?fbclid=IwAR2HyNrfFD0eW98zLk22RAMTnQbQfmRhOPUYuSC89bPHQO2kUEIxghhQs5E

Environmental Implications of Face Masks: https://doi.org/10.1016/j.scitotenv.2020.140279

Gown: https://www.denlineuniforms.com/unisex-lab-coats.html

Integrated metal fabric mask: https://textileworld.com/textile-world/features/2020/05/covid-19-the-textile-inductry-responds-to-ppe-shortage

Masks at the Beach: https://oceansasia.org/beach-mask-coronavirus/

New material for mask: https://textileworld.com/textile-world/quality-fabric-of-the-month/2020/07/quality-fabric-of-the-month-effective-combination

Non-NIOSH approved masks: https://www.cdc.gov/niosh/npptl/usernotices/counterfeitResp.html

PPE whirlwind: https://www.nature.com/articles/s41404-020-0483-8

Reusable sterilization bags: https://www.net32.com/ec/enviropak-reusable-steam-sterilization-pouch-65-x-d-49723?gclid=Cj0KCQjwjPaCBhDkARIsAISZN7 

SkEjr4BrC9iTOuZYJMuPZCDVA8aiLZYmE26qcqrBvL8JzlCTFBm-YaAmchEALw_wcB

Sugar Cane products: https://orsing.se/

Surgical wrap mask: https://www.augustahealth.com/coronavirus/how-to-make-a-face-mask-from-surgical-drape

Toothpaste tablets: https://bitetoothpastebits.com/products/mint-subscription?utm_campaign=gs-2019-06-

27&utm_source=%20google&utm_medium=smart_campaign&gclid=Cj0KCQjwjP%20aCBhDkAR%20IsAISZN7T4wUxcsfUarf3beIeqoBlgSD001v52hA_Y5R9rgZMjVFJVDxC0iXEaAr_2EALw_wcB
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https://www.sciencedirect.com/science/article/pii/S0048969720357880
https://www.sciencedirect.com/science/article/pii/S0048969720357880
https://mahinaturals.com/collections/bestsellers/products/woobamboo-adult-medium-toothbrush
https://grinnatural.com/products/grin-natural-adults-biodegradable-dental-floss-picks-45s?fbclid=IwAR0yB4Feb0JFMQi8u1rBwRC1Purd
https://sprudge.com/airx-is-the-worlds-first-coffee-mask-and-it-actually-looks-kinda-good-163063.html
https://www.todaysrdh.com/cdc-releases-new-guidance-for-dental-care-during-covid-19/
https://doi.org/10.1016/j.scitotenv.2020.140279
https://oceansasia.org/beach-mask-coronavirus/
https://www.cdc.gov/niosh/npptl/usernotices/counterfeitResp.html
https://www.nature.com/articles/s41404-020-0483-8
https://www.net32.com/ec/enviropak-reusable-steam-sterilization-pouch-65-x-d-49723
https://www.augustahealth.com/coronavirus/how-to-make-a-face-mask-from-surgical-drape
https://bitetoothpastebits.com/products/mint-subscription?utm_campaign=gs-2019-06-27&utm_source=%20google&utm_medium=smart_campaign&gclid=Cj0KCQjwjP%20aCBhDkAR%20IsAISZN7T4wUxcsfUarf3beIeqoBlgSD001v52hA_Y5R9rgZMjVFJVDxC0iXEaAr_2EALw_wcB
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