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UNCLASSIFIED

Road to INC on Plastic Pollution

• Growing recognition of plastic 
pollution as a global problem 
requiring international cooperation.

• Plastic pollution is priority issue in 
several international fora.

• March 2022, UNEA resolution 
5/14, End plastic pollution: Towards 
an international legally binding 
instrument, launched negotiations on 
a global agreement on plastic 
pollution.
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UNCLASSIFIED

Overview of INC
• Intergovernmental negotiating committee (INC) launched in second 

half of 2022 with the goal of completing text by end of 2024.

• The scope of the instrument is specified as "plastic 
pollution, including in the marine environment".

• Countries agreed on an open-ended working group preparatory 
meeting and five sessions of the INC.
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UNCLASSIFIED

Outcomes from INC-1 & INC-2
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Overarching themes:
• Countries made progress in considering the details of potential 

elements of the global agreement.
• The INC-2 outcome of requesting a draft instrument text is a 

step forward in meeting our goal to complete the text by the end 
of 2024. 

• Heightened stakeholder interest and engagement



UNCLASSIFIED

U.S. Approach to the Global Agreement
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• The United States is committed 
to negotiating an ambitious, 
innovative, and inclusive global 
agreement.

• We need a global agreement that 
will facilitate rapid and 
meaningful progress.

• The agreement should include 
mechanisms to provide 
transparency, reporting, and 
monitoring of progress.

Photo: National Oceanic and Atmospheric Administration



UNCLASSIFIED

U.S. Approach to the Global Agreement
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• Focus instrument on protection of human health and the environment from 
plastic pollution.

• Envisions ambitious provisions – including mix of obligations, 
commitments, and voluntary approaches – designed to prevent and reduce 
the amount of plastic entering the environment. 

• Provisions should promote the sustainable production and consumption of 
plastic, increase plastic circularity, and strengthen the management of 
plastic waste through nationally determined actions.

• Instrument should allow for different solutions to address different 
problems at the various stages of the lifecycle, taking into account national 
circumstances. 



UNCLASSIFIED

U.S. Approach to the Global Agreement
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• Parties develop and communicate national action plans that outline how the 
plan contributes to achieving the objective, including how it will implement 
obligations on preventing, reducing, or eliminating plastic pollution.

• National action plans foster ambitious action, where Parties identify and address 
sources of plastic pollution throughout the lifecycle of plastic in ways that are 
most suited to their national circumstances.

• Parties update their plans regularly (e.g., every 
five years) and demonstrate continued progress 
and increased ambition over time.

• Parties develop procedures to promote 
transparency and understanding regarding 
the elements of national action plans and their implementation.

Photo: National Oceanic and Atmospheric Administration



UNCLASSIFIED

U.S. Approach to Global Agreement
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• We also see a strong
complementary role for 
partners and stakeholders by 
highlighting their actions to 
combat plastic pollution in a 
multistakeholder action agenda.

• We need substantial action from 
countries that are major 
producers, consumers, and 
plastic waste generators.

• National governments cannot 
solve this problem alone.

Photo: National Oceanic and Atmospheric Administration
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U.S. Efforts to Galvanize Action
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• New U.S. Science Envoy on Plastic 
Pollution: Dr. LaShanda Korley, 
University of Delaware

• New Senior Director for Chemical Safety 
and Plastic Pollution at the Council on 
Environmental Quality (CEQ): Jonathan 
Black



UNCLASSIFIED

INC-2 outcomes
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• Held in Paris, May 29 – June 2, 2023. Strong engagement from city 
governments led by Mayor of Paris.

• State Department announced a new public-private partnership, EPPIC, or 
End Plastic Pollution International Collaborative, to galvanize actions to 
increase circularity of plastic.​ Key partners TBD.



UNCLASSIFIED

INC-2 outcomes
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• US stakeholder meetings in Paris - over 100 attendees from 
environmental justice communities, environmental NGOs, waste 
pickers, scientists, and private sector participants from throughout 
the supply chain.

• Requested zero-draft text to inform negotiations at INC-3.
• U.S. built bridges between countries with differing visions for 

the instrument.
• Draft text will reflect different options expressed at INCs 1 and 

2, and in country submissions ahead of INC-2, for elements of 
the instrument.



UNCLASSIFIED

The Road Ahead

• INC-3 will be held November of 2023 in Nairobi

• INC- 4 in April of 2024 in Ottawa

• INC-5 in late 2024 in Republic of Korea

• Thank you!
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National Nano 
Initiative
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Methods for Collection, 
Extraction and 

Identification of Nano-
and Microplastics for 

Surface Water and 
Sediments

.

ORD: Standardize Methods for Microplastics

3

Research Efforts:
1. Standardize extraction, identification and 

quantification methods for microplastics in 
sediment and surface waters.

2. Build capacity in EPA labs nationwide for 
microplastics identification and quantification. 



Surface Waters
ASTM Methods –Standardization of Water Methods 
 ASTM D8332 Standard Practice for Collection of Water Samples with High, Medium, or Low Suspended Solids for Identification and 

Quantification of Microplastic Particles and Fibers
 ASTM D8333 Standard Practice for Preparation of Water Samples with High, Medium, or Low Suspended Solids for Identification and 

Quantification of Microplastic Particles and Fibers Using Raman Spectroscopy, IR Spectroscopy, or Pyrolysis-GC/MS

Laser Directed Infrared Spectroscopy Methods – Surface Water 
 Whiting, et al (2022). "A high-throughput, automated technique for microplastics detection, quantification, and characterization in surface 

waters using laser direct infrared spectroscopy” Anal. Bio. Chem. 414(29): 8353-8364.

Sediments
 Cashman et al.(2020). Comparison of microplastic isolation and extraction procedures from marine sediments. MPB159: 111507.
 Cashman et al. (2022). Quantification of microplastics in sediments from Narragansett Bay, Rhode Island USA using a novel isolation and 

extraction method. MPB174: 113254.
 Langknecht et al. (2023). Comparison of two procedures for microplastics analysis in sediments based on an interlaboratory exercise. Chemo. 

313: 137479.
 El Khatib et al. (2023) Assessment of Filter Subsampling and Extrapolation for Quantifying Microplastics in Environmental Samples using Raman 

Spectroscopy accepted MPB-D-23-00792R1

4

ORD Research Areas- Method Development



Drinking Water
 Rochman et al (2022) Quantitative assessment of visual microscopy as a tool for microplastic research: 

recommendations for improving methods and reporting Chemo. 308:137479
 Keenan et al. (2023)Patterns of microparticles in blank samples: a study to inform best practices for 

microplastic analysis Chemo. In press
 Thorton et al. 2023 The influence of complex matrices on method performance in extracting and monitoring 

for microplastics Chemo. In press 

Coral Reef Methods5: 116649.
 Hankins et al. (2018) Scleractinian coral microplastic ingestion: Potential calcification effects, size limits, and retention. 

Mar.Poll. Bull. 135:587-593. 
 Hankins, et al. (2021). Microplastics impair growth in two atlantic scleractinian coral species, Pseudodiploria clivosa and 

Acropora Environ. Poll. 275. 116649

Effects Methods
Giroux et al. Using eRNA/eDNA metabarcoding to detect community-level impacts of nanoplastic exposure to benthic 
estuarine ecosystems (2023) accepted Envrion. Poll.
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ORD Research Areas- Method Development



Analytical Methods Lessons Learned
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 QA/ QC 

 Smaller the particle, the more difficult the analysis

 Complex matrix, difficult analysis

 Proscribed methods may increase accuracy and precision

 Common spectroscopic methods are accurate (once the particle has been 
extracted)

 There is still work to be done to develop reproducible methods across 
laboratories. 



ORD Future Directions  2023- 2026
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 Methods for smaller sized particles- nanoplastics.
 Move towards quantifying polymer concentration (pyrolysis 

GC/MS) rather than particle enumeration—spectroscopic 
methods (Raman, FTIR).
• Pyrolysis- polymer identification, nanoplastics, faster.
• Still need for particle characterization, early days!

 Human Health and Ecological Effects. 
 Microplastic fate in septic systems 
 6-PPD Quinone and Tire Wear Particles.
 Effects
 Green infrastructure



OW Research:  Microplastic Expert 
Workshop, Beach Protocol
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 Microplastic Expert Workshop Update
 EPA Trash Free Waters Program convened an expert workshop 2017 to identify and 

prioritize scientific information needed to understand the risks posed by microplastics.  

 Update 2022

 Analytical methods needed for complex matrices and nanoparticles

 Source identification and factors that influence fate of MP in the environment.

 Toxicity evaluations with environmentally realistic conc. and particles including 
fibers  https://www.epa.gov/system/files/documents/2021-12/tfw-report-on-priority-microplastics-research-needs_0.pdf

 Microplastic Beach Protocol (2021)
 Community scientists collect data on microplastic pollution along beaches and 

shorelines. 

 Volunteers can collect data can be used to characterize current levels of microplastics 
pollution                               https://www.epa.gov/trash-free-waters/best-management-practices-tools#1



OW: United States Federal Plan to Address 
Microfiber Pollution.  SOS 2.0 Act 

9

 .

Federal Plan Goals

Goal 1: Support microfiber research

Goal 2: Prevent & reduce microfibers 

Goal 3: Capture microfibers

Goal 4: Minimize microfiber toxicity

Goal 5: Share microfiber knowledge



OW:  Tire Wear Particle Roundtable,  
National Strategy
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 Tire Wear Particle (TWP) Roundtable Discussion (2022)
 EPA Trash Free Waters Program convened roundtable meetings for 

stakeholders to address TWP issues
 Research-need data on almost all aspects of TWP

 Research solutions- variety of approaches

 Cost and Funding, Education 
https://www.epa.gov/trash-free-waters/science-case-studies#Tire

 Draft National Strategy to Prevent Plastic Pollution  (Comment period June 16)

 Reduce pollution during plastic production.

 Improve post-use materials management

 Prevent trash and micro/nanoplastics from entering waterways and remove 
escaped trash from the environment. 

https://www.epa.gov/circulareconomy/draft-national-strategy-prevent-plastic-pollution#summary

https://www.epa.gov/trash-free-waters/science-case-studies#Tire


U.S. Environmental Protection Agency Richards.April@epa.gov

EPA SBIR Support for Microplastics Technologies
• EPA’s SBIR Program supports small businesses to develop and 

commercialize innovative environmental technologies
• Focused on microplastics collection, quantification and 

characterization

• Projects:
• Lucendi, Inc., Cost-effective, portable and automated platform for 

microplastics characterization
• Triple Ring Technologies, A fieldable, portable, reagent-free microplastic 

sensor enabling rapid readout and modular operation
• Sporian, A high-speed, low cost, machine learning enhanced, 

hyperspectral imaging system for improved identification of microplastics

https://www.epa.gov/sbir
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract_id/11179/report/0
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract_id/11223/report/0
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract_id/11341/report/0


Collaborations: It Takes a Village
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 National Institute of Standards and Technology
 United States Geological Survey
 Food and Drug Administration
 Center for Disease Control
 National Oceanic and Atmospheric Administration
 Department of Energy
 U.S. Government Nanoplastics Interest Group
 Interstate Technology and Regulatory Council
 California Department of Health
 Southern California Coastal Water Research Project
 Asia-Pacific Economic Cooperation



USEPA Microplastics Research Team
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FDA: Scientific Review of 
Microplastics in Food

National Nanotechnology Initiative 
Public Webinar 

June 6, 2023
Stacey Wiggins, Ph.D. 

Science Advisor
Office of Food Safety/Division of Seafood Safety

Center for Food Safety & Applied Nutrition
Food & Drug Administration

www.fda.gov
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MISSION
The FDA is responsible for protecting the public 
health by assuring the safety, efficacy, and 
security of human and veterinary drugs, biological 
products, medical devices, our nation’s food 
supply, cosmetics, and products that emit 
radiation. 
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Micro- & 
Nanoplastics

in Foods 
Group

Center for Food Safety & Applied Nutrition
Office of Food Safety
Office of Regulatory Science
Office of Food Additive Safety
Office of Cosmetics and Colors
Office of Applied Research and Safety 
Assessment
Office of International Engagement 
Office of the Center Director

Center for Veterinary Medicine
Center for Tobacco Products
National Center for Toxicological Research
Office of Regulatory Affairs
Office of Policy, Legislation,  and 

International Affairs
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Scientific Literature 
Review

• Reviewed >200 publications
• Example Topics:

– polymer characteristics
– plastic pollution
– plastic weathering and fragmentation
– micro- and nanoplastics in foods
– potential health impacts
– methodology
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Exposure Pathways
Human 

Exposure

Inhalation Dermal Ingestion

Food & 
Beverages

Dust Fallout

Other Plastic 
Products

WHO 2019; Revel et al. 2018
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Microplastics Reported in Food & Beverages

Fish Mollusks Crustaceans Bottled 
Water

Drinking 
Water Salt Honey Sugar

Beer Poultry Nori Milk

Tea Soft Drinks Energy 
Drinks
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Example Polymers Reported
in Food

Drinking water
• PET, PP

Seafood
• PET, PA, PE, PEMA, PEVA, PUR

Milk
• PES, PSU

Salt
• PET, PE

Tea
• PET, PA
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Seafood

• Reports of microplastics 
in seafood are 
predominant

• Reported in fish, 
mollusks, and 
crustaceans

• Reliable quantitative 
data are limited due to 
method challenges
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Methodology Considerations

• Lack of standardized definitions or methods
• Lack of appropriate standards
• Lack of standardized reporting metrics

– Particle concentrations vs mass
• Not all studies used methods that could 

confirm microplastics
• Lack of quality control
• Challenge for reliable, quantitative data for 

comparison across studies
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Methodology 
Considerations

“One challenge in this area is that 
there are different sampling, sample 
preparation, detection, and 
characterization methods in use, 
some of which may not be 
appropriate or reliable for detecting 
microplastics.”

NASEM, 2020
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Potential Impact on Human 
Health
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Health Risk is 
a function of:

Hazard and 
Exposure



13

Toxicity

>150 µm
Not 

absorbed

<150 µm 
May be 

absorbed

≤0.3%
Limited 

translocation
→ Gut to 

circulatory

Occurrence in Foods/Exposure

EFSA 2016
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Microplastics Excretion

8/8
Human stool samples
Positive for microplastics
Median of 20 microplastic particles per 10 g stool
PP and PET, most abundant

Schwabl et al. 2019
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Limited Toxicity Studies

Energy and lipid metabolism
Oxidative stress

Neurotoxic 

Minor uptake observed
Absence of histological lesions

Absence of inflammatory response

Deng et al. 2017 Stock et al. 2019
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Conclusions
Microplastics have been reported in a range of foods

There are limitations in drawing quantitative conclusions due to 
methodology challenges

Polymers in seafood exhibited the greatest variability, compared to 
other foods

Polymer types in bottled water may have been associated with 
processing and packaging

There is a lack of evidence clearly supporting that microplastics 
impact human health
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Knowledge Gaps
• Standard definitions and fit-for-purpose metrics
• Standards and reference materials 
• Standardized sample collection and preparation techniques
• Standardized detection methods
• Real-world mixtures
• Accurate/quantitative data on exposure via food 
• Exposure estimates on wide range of foods per plastic type 
• Understanding of fate and transport in the body
• Understanding of dosimetry
• Understanding of potential toxicity to humans
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FDA Activities
• Stay apprised of the latest science
• Interagency Participation

– U.S. Government Nanoplastics Interest Group
– Led by the State Department to develop the U.S. position on 

plastic pollution for the United Nations
– EPA-led workshops to develop the Report on Microfiber Pollution, 

a requirement under the Save Our Seas 2.0 Act
• Presentations

– CVM One Health Today
– NASEM Food Forum 
– White House Council on Environmental Quality (CEQ) Briefing  





National Center for Environmental Health
Agency for Toxic Substances and Disease Registry

NCEH/ATSDR Microplastics and Human 
Health Working Group Update

National Nanotechnology Initiative - Public Webinar

June 6, 2023

Custodio V. Muianga, PhD, MPH, CHMM
Max Zarate-Bermudez, PhD, MPH, MSc

Gaston Casillas, PhD



Disclaimer

 The findings and conclusions in this presentation have not been formally
disseminated by the Centers for Disease Control and Prevention nor by
any agency of the United States government, and they should not be 
interpreted as the opinion nor policy of any agency.



Outline

 Brief overview of NCEH/ATSDR Microplastics and 
Human Health Working Group

 Activities updates and data gaps and needs
• Context and Exposures and health risk assessment (Custodio)
• Human exposure to Microplastics in Water and Health Effects 

(Max)
• Microplastics Systematic Evidence Mapping (Gaston)



NCEH/ATSDR Microplastics and Human Health 
Working Group:
 ATSDR/NCEH interdisciplinary working group focusing on
 Microplastics, including nanoplastics and other nanomaterials 
 Better understanding the occurrence of microplastics in the 

environment, routes of exposures, and potential health effects
 Meets monthly to discuss project updates, presentations, and 

participation in scientific events of interest that are internal or 
external to the U.S. government 



 Our science and resources energize communities and 
institutions to stop harmful microplastic and nanoplastic
exposures in our environment.

Microplastics and Human Health Working Group 
Vision



Microplastics and Human Health Working Group 
Strategic Objectives
 Define health risks
 Constructive partnerships
 Empower solutions

Photo Source: CDC Public Health Image Library



Selected Achievements and Ongoing Work

Zarus et al. 2022 - Review of Data for Quantifying Human Exposures to 
Micro and Nanoplastics and Potential Health Risks - PMC (nih.gov)

Casillas et al. 2023. Microplastics | Free Full-Text | Microplastics Scoping 
Review of Environmental and Human Exposure Data (mdpi.com)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7775266/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7775266/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7775266/
https://www.mdpi.com/2673-8929/2/1/6


Microplastics in Human Specimens and 
Biomonitoring Data
 Preliminary results of ongoing systematic literature review (2014 – 4/2023)
 In total 9,017 human tissues and body fluids samples for MPs/NPs testing 

from 4,914 people
• At least 656 women (~ 13.4%)
• 21 infants (< 1.0%)
• More than 30 cadavers (<1.0%)

 All the 30 studies reported human subject ethics review approvals for 
recruitment

 50 plastic polymer type MPs/NPs* were identified and quantified in 
human body

 Additional exposure parameters are needed to complete both internal 
dose and body burden calculations

________
*Microplastics (MPs) plastic particles ranging in size from 5 mm to 100 nm) and nanoplastics (NPs) plastic particles smaller than 100 nm.



Systematic review on human exposure to 
microplastics in water and potential health effects

 Protocol registered PROSPERO (ID: CRD42021278806)

 Review of the 1990-2022 scientific literature, focus on:
• Micro- and nano-plastics occurrence in freshwater sources, drinking 

water, and drinking water-based beverages
• Scientific-technological advances to remove MPs/NPs from water 

systems
• Routes of human exposures
• Potential health effects, including lab-scale studies

https://www.crd.york.ac.uk/PROSPERO/


Systematic review on human exposure to 
microplastics in water and potential health effects
 Searched eight databases: 6,472 scientific publications

 Using Covidence we completed the following:
• Screened 6,417 titles and abstracts, and
• Reviewed 744 full texts

 Currently, completing data extraction from 253 
publications

 Goal: publish and present findings

https://www.covidence.org/


Microplastics Systematic Evidence Mapping 
(SEM) Update (Gaston Casillas)

First iteration of the SEM with three interactive tables
 Categories and questions heat map
 References table
 Literature type percentage table

Microplastics SEM | Tableau Public

https://public.tableau.com/app/profile/gaston1846/viz/MicroplasticsSEM/Dashboard1#guest=n


National Center for Environmental Health
Agency for Toxic Substances and Disease Registry

Thank you!

Contacts:
 Custodio Muianga (buj1@cdc.gov)
 Max Zarate-Bermudez (mcz4@cdc.gov)
 Gaston Casillas (qan7@cdc.gov)

mailto:buj1@cdc.gov
mailto:mcz4@cdc.gov
mailto:qan7@cdc.gov


For more information, contact NCEH/ATSDR
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348           www.atsdr.cdc.gov          www.cdc.gov
Follow us on Twitter   @CDCEnvironment

The findings and conclusions in this report are those of the authors and do not necessarily 
represent the official position of the Centers for Disease Control and Prevention and the 
Agency for Toxic Substances and Disease Registry.

NCEH/ATSDR Microplastic and Human Health Working Group

 Yulia Carroll, MD, PhD

 Gaston Castillas, PhD

 Kimberly Gehle, MD, MPH

 Brian Hubbard, MPH

 Candis Hunter, PhD, MSPH

 Matthew Fergurson, PhD

 Custodio Muianga, PhD, MPH

 Katie Stalling, PhD
 Steve Pappas, PhD
 Michael Yeh, MD
 Max Zarate-Bermudez, PhD, MPH
 John Sarisky, MPH
 Gregory Zarus, MS
 Moiz Mumtaz, PhD, FATS
 Ryan Riley, MPH 2024 (SWEP student)

Acknowledgments: 



Disclaimer: This presentation was prepared by CPSC Staff and may not necessarily reflect the views of the Commission.

Interagency Collaborations

Microplastics and nanoplastics

Joanna Matheson, Ph.D.
Health Sciences Directorate



• Independent, federal regulatory agency; 
est. 1972

• Mission is to reduce unreasonable risks of injury associated with 
consumer products

• Jurisdiction includes thousands of consumer products (generally 
excluding cars, airplanes, food, medical devices, tobacco, and 
pesticides)

Consumer Product Safety Commission 
(CPSC)



• DOD, EPA, FDA, NIOSH, NIST, NLM, NNCO, NSF
• NanoWIR2ES:  NanoWire intelligent re-design and 

recycling for environmental safety; Safe Implementation 
of Innovative Nanoscience & Nanotechnology (SIINN) 
program

• Risk Assessment for Manufactured Nanoparticles Used 
in Consumer Products (RAMNUC); assessing inhalation 
exposure to airborne nanoparticles and their 
agglomerates from the use of sprays (i.e., nano zinc and 
silver).

National and International Collaborations



• NIOSH and Harvard: Laser printer-emitted 
engineered nanoparticles.
• Effects of laser printer-emitted nanoparticles on 

cytotoxicity, chemokine expression, reactive 
oxygen species, DNA methylation, and DNA 
damage: a comprehensive in vitro analysis in 
human small airway epithelial cells, 
macrophages, and lymphoblasts. 

• NIST:  Method development and modification for 
appropriateness in evaluating nanomaterials 
presence and toxicity.

Collaborations:  Methods, Exposures



• CPSC Report on Emerging Consumer 
Products

• Overview of potential emerging consumer 
products and technologies

• Technological and societal trends likely to 
influence consumer goods market

• Potential consumer safety issues and 
opportunities for enhancing product safety

3D Printing



• Consumer at-home use of 3D printing is increasing rapidly and  
expected to reach USD 30 billion by 2022.  
• Adult hobbyists and home-based manufacturers account for most home 

use; some are marketed for use by children.
• Broad range of filaments available (e.g., acrylonitrile butadiene 

styrene, high impact polystyrene, polylactic acid, thermoplastic 
elastomer, nylon)

• Consumers can make their own filaments
• Nanomaterials (CNTs) may be used in these filaments

Exposure and Potential Health Risks



• Volume = 18.1 m3 with variable air 
change rates (ACH, 0.05, 0.35, and 2 
h-1). 

• VOC emission rates were used to 
estimate room VOC concentrations in 
a one-zone model evaluated at time 
intervals from 0.1 to 68 hours. 

• Continuous printing for 68H 
• No VOCs entering the room with 

dilution air
• No reactive decay of VOCs, and no 

VOC sinks. 

Preliminary Risk Estimate from 3D Printer 
Emissions



• High-pressure, high-temperature 
method was identified as the most 
robust technique for inorganic 
element extraction

• ABS, PLA, blends, metal 
thermoplastics

• Elements linked to production 
processes or desired properties of 
the filaments

EPA: Method Development - Elemental 
Composition and Concentrations 



NIST: Effects of 3D Printing Parameters 
on Particulate Release During 3D Printing

• Adjustable 
sampling port 
positions

• Electrostatic 
precipitator-
based particle 
collection

• Carbon nanotube 
ABS filament



• Evaluated polymeric 
(ABS) and nano-
composite (ABS + 
MWCNT) systems

• Embedded MWCNTs 
detected, free CNTs 
not detected

• Fractional factorial 
design employed to 
assess released 
particle exposure

• Proximity and filament 
type resulted in the 
biggest differences

NIST: Effects of 3D Printing Parameters 
on Particulate Release During 3D Printing

White spaghetti like 
inclusions are 
MWCNTs.

Many MWCNTs 
are protruding 
out from the 
polymer surface.

5 µm

Many of the particles exhibit 
twisted morphology shown 
in this particle



• Antimicrobials and surfactants may be 
present in commercially available nano- and 
microplastic dispersions

• Sample handling, testing (dosimetry, 
bioavailability, agglomeration, nutrient 
depletion)

NIST:  Potential Artifacts and Biases and 
Need for Control Experiments



• ABS, PLA and 
polycarbonate 
filaments

• CNS, 
neuroendocrine, 
pulmonary, and 
cardiovascular 
responses

• Engineering 
controls

NIOSH: Characterization and Toxicity 
Assessment 



• EPA: 
• Characterize products and/or waste materials created from the FDM 

printing process; determine whether the polymeric content present would 
be classified as microplastics or nanoplastic particles 

• Identify and quantify environmentally persistent free radicals 
• Assess hazards such as released microplastic and nanoplastic particulates 

released during the use of 3D printed toys (NIST).
• NIOSH: 

• Under different exposure conditions, determine the biodistribution of 
filament emissions and assess microvascular, nervous system, hepatic, 
and asthmatic responses.

• Identify effective engineering controls and risk mitigation strategies.

Continuing Collaboration Work



Thank you!



NNI PUBLIC WEBINAR:
OVERVIEW OF U.S. GOVERNMENT ACTIVITIES ADDRESSING MICRO- AND

NANOPLASTICS ISSUES
SESSION 1: RESEARCH AGENCIES (MAY 22, 2023)

SESSION 2: REGULATORY/COLLABORATIONS (JUNE 6, 2023)

THANKS FOR YOUR ATTENTION!

SEE HTTPS://WWW.NANO.GOV/PUBLICWEBINARS FOR SLIDE DECKS
- MAY 22 POSTED NOW; VIDEO ARCHIVE COMING
- JUNE 6 (TODAY) WILL BE POSTED SOON

STAY TUNED FOR ADDITIONAL WEBINARS ON THIS TOPIC

https://www.nano.gov/PublicWebinars


PLEASE ALSO CONTRIBUTE TO REFRESHING THE NNI’S
ENVIRONMENTAL, HEALTH, AND SAFETY RESEARCH

STRATEGY

SEE REQUEST FOR INFORMATION AT:

HTTPS://WWW.REGULATIONS.GOV/DOCUMENT/OSTP-POLICY-2023-0005-0001
(DEADLINE EXTENDED TO JUNE 16)

https://www.regulations.gov/document/OSTP-POLICY-2023-0005-0001
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