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m Media coverage of health and science topics

NPR News MAY 22, 2024

Plastic junk?
Researchers find tiny
particles in men's
testicles

by Will Stone

The new study has scientists
concerned that microplastics may be
contributing to reproductive health
issues.

Environment

With microplastics, scientists

are in a race against time

A 4

Microplastics are in our blood, lungs, the air we breathe. But their effects are

still largely a mystery.
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NEWS FEATURE | 11 February 2025

Your brainis full of microplastics:
are they harming you?

Plastics have infiltrated every recess of the planet, including your lungs,
kidneys and other sensitive organs. Scientists are scrambling to understand
their effects on health.

By Max Kozlov
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What Are Microplastics Doing
to Our Bodies? This Lab [s
Racing to Find Out.

Inside a New Mexico lab, researchers estimate there is five bottle
caps worth of plastic in human brains. Now they are trying to find
out its effects.
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Nanoplastics linked to heart attack, stroke and
early death, study finds

By Sandee LaMotte, CNN
@ 7 min read - Updated 10:40 AM EST, Thu March 7, 2024
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What is the evidence for micro- and nanoplastics
and human health outcomes?

* Not strong

* While microplastics were first reported in 2004, the first report in the human
body was in 2021 (Ragusa et al., Environ International)

* Currently, the information is of low quality

* Assays are new /innovative but unvalidated
* Lack of consensus of optimal methods
* Skepticism remains warranted

* However, the surge of interest is improving confidence rapidly
* What are the major papers and the “forest for the trees” perspectives?

* Note that the links between plasticizing chemicals and human health are much
more robust!
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Biological plausibility from preclinical studies:
Controlled experimental dosing studies suggest causal
linkage between microplastics oral intake and
atherosclerosis promotion

ShnsdE a
...JL Environment International ;
SEVIER Volume 206, December 2025, 109938 Y

Full length article

Microplastic exposure elicits sex-specific
atherosclerosis development in lean low-
density lipoprotein receptor-deficient mice

Ting-An Lin © b Jianfei Pan °, Mya Nguyen °, Qianyi Ma ©, Liang Sun %, Sijie Tang °,
Matthew ]. Campen ¢, Hong Chen ®, Changcheng Zhou °° 2, &
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Circulation Research d
Volume 134, Issue 9, 26 April 2024; Pages 1228-1230

RESEARCH LETTERS

Oral Polystyrene Consumption Potentiates
Atherosclerotic Lesion Formation in ApoE~~ Mice

Jingjing Zhao (-, Daniel Gomes( -, Fangping Yuan, Jing Feng (-, Xiang Zhang (-, and
Timothy E. OToole (| -
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Description

cyclin-dependent protein serinefthreonine kinase ... 4

« ApoE~~ (apolipoprotein E-deficient) mice (male, 8 wks)

» Treated with 0.5-um polystyrene or PE+PVC beads at a
dose of 1 uyg/mL
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Uncertainty in Methods: Potential Issues for Py-
GC/MS Analysis of Biological Specimens

Complex tissue specimens complicate the analysis

Lipids look like polyethylene. Although
polyethylene can be >100 carbons long, the
pyrolysis breaks these into shorter chains.

The standards used for
comparison are fresh
polymers

Fatty acids can also generate
carbon ions of similar lengths
(8-20). The digestion process
is intended to reduce this
concern

Aged polymers have carbonyl
groups from oxidation that
create more shorter carbon
ions (that look like lipids)

T
-24

1 1
22 20
3'3C vs. VPDB %



What are realistic doses and materials?
And how can we study plastics *in* humans?

* Plastics and humans are both carbon,
mainly smomes 2T, e [EE

= Zn Molybdate

* Visualization/microscopy methods have
been used predominantly for 20 years for
ecological assessments

* Visual spectroscopy (Raman or FTIR) provides a
spectroscopic fingerprint, but is limited to
larger particles (>Sum)

* Difficult to resolve in tissues (biological
material like carbohydrates, lipids interfere)

= Rayon

)
Y

2-(2-Hydroxy-3,5-
(1,1 dimethylbenzyiphenyl)
benzotrriazole -

* What gets taken up in the intestines,
however, tends to be <1 um.



"The real voyage of discovery
consists not in seeking new
landscapes, but in having new eyes.”

-Marcel Proust
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The Novel Approach: Pyrolysis GC/MS to cumulatively quantify

plastics in tissues

Saponification Isolation Py-GC/MS Quantification
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Plastics in

dementia case
localized with
vascular wall ¢
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Are these nanoplastic? TEM imaging of dispersed particles
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Uncerfqinfy issues with Py-GC/MS? Polypropylene pyrolyzate (2,4,6-Trimethyl-1-nonene)

not known to have interference from biomatrix

Consistent increasing trends in normal
brains for all major polymers RN PN P

D 7000 1000 -
(@)
= 6000 - -
o~ Total MNPs ' —— Polypropylene
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- PVC

Plastics Concentration (ug/g)

Plastics Concentration

Rubber

R? ranges from 0.25 to 0.48; all p<0.0001

—- Styrene-Butadiene
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More aggressive digestion on a new cohort of ADRD samples

reveals lower concentrations but consistent trends
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Concluding thoughts: Are microplastics in the brain?

Human studies: Preclinical studies:
* Nihart et al.,, Nat Med 2025 * Garcia et al.,, EHP 2024
* Microplastics in the human with 4 * Polystyrene and other polymer microspheres
methods (PyGCMS, FTIR, SEM/EDS, PWM) get 1o the brain
([ - .
Amato-Lourengo et al., JAMA Network * Shan et al J Hazard Materials 2025
Open 2024 * Polyst lastics get to the brai
* Used UFTIR to show microplastics in the clystyrene hahoplasiics get 1o The brai
of humans of controlled exposure studies
* He et al., ] Hazard Materials 2025 highlighting pathological and
* Showed microplastics in human by Py- behavioral impacts of micro- and
GC/MS :
nanoplastics...
* Xie et al., J Hazard Materials 2024
* Showed microplastics in human by Py-
GC/MS

So, growing evidence in humans



Concluding thoughts

* Micro- and nanoplastics appear to be present within our bodies
* Levels in the brain were higher than expected
* Concentrations appear to be rising over time
* Higher in dementia samples

Strength is gaining relative to cardiovascular health impacts

The health impacts remain unclear, especially for neurological conditions
* New methods for CSF detection may improve confidence

Observational studies published on gestational impacts, fertility impacts, cancer
* Published studies are geared towards motivating grant funding, not proving causality

NEEDS:

* Continued generation of data

* |nnovations in detection
* Controlled preclinical and in vitro research
* (Clinical research with interventions
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International Conference on Microplastics &
Nanoplastics, Exposure and Human Health

Januarv 11-14, 2026
Eldorado Hotel & Spa, Santa Fe, New Mexico
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