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An example of how microplastics could end up on a consumer's plate
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Because they filter water, bivalves (such as mussels, oysters, clams and After harvesting, shellfish are usually kept in clean water to get rid of
others) can absorb and excrete microplastic present in the sea water contaminants. The shellfish expel some microplastics, while others remain
where they are cultivated inside, reach the market and end up on the consumer’s plate
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Sources: Tjarnd Marine Biological Laboratory, Strémstad, Sweden; personal communication with Dr. Sarah Dudas

mith, Madeleine, et al. "Microplastics in seafood and the implications for human health." Current environmental health reports 5 (2018): 375-386.
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Carbery, Maddison, Wayne O'Connor, and Thavamani Palanisami. "Trophic transfer of microplastics and mixed contaminants in the marine food web and implications for
human health." Environment international 115 (2018): 400-409.
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anivannan, Bhagyashree, et al. "Assessment of persistent, bioaccumulative and toxic organic environmental pollutants in liver and adipose tissue of (O 06 - O . 18 um)
zheimer’s disease patients and age-matched controls." Current Alzheimer Research 16.11 (2019): 1039-1049.
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1.6um-filtered deionised wat.

of the laminar flow hood, the plastic fibres found in the samples were not considered in

the results. Digestates were then filtered through 1.6pum-pore-size filter membrane —

journal homepage: www.elsevier. . Science of the Total Environment
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Identification of microplastics in human placenta using laser direct )
infrared spectroscopy e

, Loreen Ehrlich 2, Wolfgang Henrich !, Sebastian Koeppe|
Philipp Schwabl 41[® and Bettina Liebmann 3t Long Zhu®P, Jingying Zhu 9, Rui Zuo*?, Qiujin Xu®, Yanhua Qian “**, Lihui AN ®**
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Aim1

Quantify and characterize microplastic particles and fragments in placenta
tissue collected from clinical samples and create a database of potential
contaminants present during sample collection and processing.

Shaw Institute



Aim1

SETAC EUROPE 33*° ANNUAL MEETING

SETAG)
30 APRIL - 4 MAY 2023 | D IRELAND + ONL

Characterizing Human Exposure to Microplastics During Pregnancy

Charles Rolsky'®, Whitney Cowell2 Michelle Berger, Greg Drozd?, Eleanor Medley?,
Kurunthachalam Kannan®, Varun Kelkar®, and Leonardo Trasande?

Q)H r 1 Shaw Institute, Blus Hill, ME, USA; 2 Department of Pedistrics, New Yark University Grossman Schoal of
)} Medicine, New York, NY, USA; 2 Department of Chemisty, Calby Callege, Watervill, ME, USA;
4 Department of Populstion Health, New York University Grossman School of Medicine, New York, NY, USA
HARVARD EMashccmans International, Maliou, GA, USA; B Wedsworth Center, Hew York Siate Depariment of Health, and
tof \d Health, Stats of New York, Albany, NV, USA

MEDICAL SCHOOL

A novel method has been developed to locate and identify nano- and microplastics (NMP)
extracted from human placentas and other tissue samples, with a 75% recovery rate.

Contamination controls can facilitate more accurate assessment of NMPs in tissue samples.
+ These methods will be used to understand the impacts of NMPs on human health and disease.

AIMS METHODS and RESULTS

Short Term
+ To develop and test two novel methods to reduce and document
sources of contamination from the delivery room and the
analytical laboratory.
» Create a database of all medical plastics involved in labor and
delivery at one hospital,
» Create an innovative housing for extracted samples to reduce
opportunity for aiborne contamination during plastic analysis.
Long Term
+ To understand fetal and infant risks fom nane- and microplastics
(NMP) exposure by quantifying and characterizing NMPs
extracted fom the chorion side 07300 placenta samples.
+To identify sociodemographic, distary behavioral and other
lifestyle factors that predict exposure to microplastic partides and
fragments during pregnancy correlated with bisphenol and
phthalate additives measured in maternal urine during pre gnancy.

BACKGROUND

* Increasing global plastic production has led to increasing pollution
from macro- =5 mm), micro- (1 pm — 5 mm) and nanoplastics (<1
um

+ Humans are exposed to NMPs through air, food, bottied water, and
many other sources

* NWP exposure has been linked with both physical and chemical
toxicity in many organisms,

+ NWP contamination of human lung, placenta, liver, colon, breast
milk and feces has been demonstrated
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+ Studies on plastic contamination effedts on human health have
increased since 2017 (Fig. 1), but the efiects ofthis contamination
on vulnerable individuals such as infants or individuals battling
disease are still unclear.

+ The placenta is a unique, non-invasively available fissue fom
healthy adults that provides insight into the health of both mother
and infant

+ Previous studies have analyzed NMP in placentas, but sample sizes
were very small (<20) and there vere challenges with contamination

from plasticin labor'delivery moms and the laboratory.
Plastics and Human Health Papers N IE_I
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NYU Children’s Health & Environment Study (CHES)

Prospective birth cohort

Ongoing enrollment beginning in 2016

N ~ 3000 enrolled

NYU affiliate hospitals in Manhattan & Brooklyn

Eligibility: 18 or older, <18 weeks gestation, pregnancy not medically
threatened, planning to deliver study hospital

—
NYULangone
A" Heaith

NYU CHES

Children's Health and
Environment Study
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Aim 2

Identify sociodemographic, dietary, behavioral and other lifestyle factors that
predict exposure to microplastic particles and fragments during pregnancy.

+ Age « Plastic dental devices (braces, invisible braces,
« Race/ethnicity (culturally-driven variation in diet,  retainers, mouthguards, recent fillings/crowns)
personal care product use and other lifestyle « Masks due to Covid-19

factors) « Implantable medical devices (artificial joints, breast
- Socioeconomic position (income, education, implants)
insurance) « Drug delivery systems (insulin pumps)
- Diet: drinking water type & source, honey, sugar, « Leave on cosmetics (BB creams, sunscreens)
fish & seafood, dairy products, hot tea, packaged « Salt and spices

foods. « Ajr concentrations!
« Frequency of take-out food
« BMI
« Smoking & vaping
- Vitamin, supplement, medication use

Shaw Institute
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Aim 3

Characterize patterns of joint exposure to microplastics measured in placenta
tissue and bisphenol and phthalate additives measured in maternal urine
during pregnancy (n=100)

» Plastic additives used to enhance properties of products (strength/flexibility)

« Polycarbonate plastics, thermal papers, epoxy resins, food packaging, PVC flooring,

medical devices, pharmaceuticals, perfumes, lotions, cosmetics, etc.

Leach from products

Endocrine disrupting properties

Ubiquitous human exposure

MPs may be vector for bisphenol/phthalate exposure or could have

cumulative/synergistic toxicity

« In CHES: maternal urinary bisphenol and phthalates measured during pregnancy by
HPLC-MS/MS
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Future directions

Other environmental media relevant to
human exposure;:

Baby formula heated in plastic
bottles

Breast milk pumped through
plastic tubing

Pacifiers

Recent reports suggest plastic
baby bottles can release over 16
million plastic particles per liter
of formula with unknown
consequences for the infant >

Microplastic release from the degradation of
polypropylene feeding bottles during infant
formula preparation

Dunzhu Li*?¢, Yunhong Shi?¢, Luming Yang'?, Liwen Xiao ®23%%, Daniel K. Kehoe', Yurii K. Gun'ko*5,
John J. Boland ©®'#%? and Jing Jing Wang ©1>*

. A 21-d test of PP IFBs showed perlodic flu
to 12months old, we surveyed 48

the potent bal ex nts up ng from 14,600~
4,550,000 particles per capita per day, depending on the region. We demonstrate that infant exposure to microplastics s

gl
urgent need to P ics at these levels poses a risk to infant health.

Many studies of aquatic and murine species have
linked plastic particles with reduced prenatal
growth and placental vascular lesions

No large human studies of microplastics and these
endpoints

NYU collects data on:

Fetal biometry: head circumference,
abdominal circumference, femur length,
biparietal diameter, EFW

Birth anthropometrics: head circumference,
length, weight

Birthweight/placental weight ratio
(BWPW): indicator of placenta ability to
maintain adequate nutrient supply to the fetus.
Relatively small placentas associated with fetal
growth restriction

Chorionic vascular “fit”: measure of the
chorionic plate and vessels that indicates
functionally compromised placentas. "Fit"
defined as the ratio of the area of the vascular
to the full chorionic surface area.
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A pilot study to investigate a potential role of microplastic in ulcerative colitis and
Crohn’s disease

Joshua Korzenik, MD
Brigham & Women's Hospital
Harvard Medical School

Charles Rolsky, PhD

* UC and CD are chronic inflammatory diseases of the intestine which are considered
autoimmune, but the etiology remains uncertain.

* May not be that MPs are the primary causative agent of these diseases
but may have a role modifying influence on severity and persistence of
disease.

* MPs may exert a proinflammatory effect in both diseases.

* Will investigate if there might be an association to explore the nature of how MPs
influence the CD and UC.

* Inflammation in these diseases, which cell types might be involved and potential
pathways of how microplastics may be involved in the pathophysiology of these
diseases will be studied.

Shaw Institute
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A pilot study to investigate a potential role of microplastic in ulcerative colitis and
Crohn’s disease

Joshua Korzenik, MD
Brigham & Women's Hospital
Harvard Medical School

Charles Rolsky, PhD

« Will obtain intestinal samples from 3 different subgroups of
patients: ulcerative colitis (UC), Crohn’s disease (CD), and
diverticular disease (DD) (n=60 total since exploratory)

 Includes patients with cancer as well

Shaw Institute
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Primary production In-use stocks Discarded
8300 2500 primary

Incinerated
100 800

100
Secondary

Recycled

Geyer, Roland, Jenna R. Jambeck, and Kara Lavender Law. "Production, use, and fate of all plastics ever made." Science advances 3.7 (2017): e1700782.
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oreenwashing
[graan—wash—ing] /verb

1. Is a term used to describe the marketing tactics used by
big-name, fast-fashion companies to advertise their new sup-

posed sustainable lines of clothing.

2. The process of conveying a false impression or providing
misleading information about how a company's products are

more environmentally sound.



experimental and modeled data.

chemical’s safer status.

O Green circle - The chemical has been verified to be of low concern based on

| @ Green half-circle - The chemical is expected to be of low concern based on
experimental and modeled data. Additional data would strengthen our confidence in the

N CAS Registry Functional
~, Code 3 Common Name Number Use
O Polyvinyl alcohol 9002-89-5 Polymers

be considered an area for safer chemistry innovation.

g 2mong the safest available for a particular function, the function fulfilled by the chemical should

O Grey square - This chemical may not be acceptable for use in products that are

candidates for the Safer Choice label and any currently certified products that contain it
may need to reformulate per Safer Choice Compliance Schedules. Manufacturers are invited to
provide information to justify continued listing of this chemical on SCIL and use in Safer Choice-
certified products. Unless information provided to EPA adequately justifies continued listing, this

chemical will be removed 12 months after grey square designation.
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Arizona State University

7 international Journal of <K
2 3 Environmental Research
W/ and Public Health

( Submit {0 this Journal )
[ Review for this Journal ] Degradation of Polyvinyl Alcohol in US Wastewater Treatment Plants b]
and Subsequent Nationwide Emission Estimate L . i .
[ cataspeciarissie | b Cvion i VT S el (575 Figure 4. Modeled PVA usage and emissions in metric tons per year (mtu/yr) in the US.
Article Menu 1 Biodesign Center for Envi Health Engineering, The Biodesign Institute, Arizona State University, 1001 : .
S. MoAlister Avenue, Tempe, AZ 85267, USA Metric tons (mtu/yr) of PVA used and degraded in US wastewater
Article Overview 2 Plastic Oceans International, Malibu, CA 90265, USA
3 School of i ing and the Built i , Arizona State University, 660 S. College Avenue,
Article Versions Tempe, AZ 85281, USA .
* Author to whom correspondence should be addressed. -\ s PVA used in the US
Related Info Links T Authors have contributed equally to this work.
More by Authors Links Academic Editor: José Angel Femandez
Int. J. Environ. Res. Public Health 2021, 18(11), 6027; https://doi.org/10.3390/ijerph18116027
Full Article Text ~
Received: 18 April 2021 / Revised: 29 May 2021 / Accepted: 31 May 2021 / Published: 3 June 2021
Introduction

(This article belongs to the Special Issue Microplastics in Marine and Freshwater Environments)
Materials and Methods

Estimated Mass Balance

Figure 2. Mass balance of PVA in a conventional activated sludge treatment plant,
considering clarifier efficiencies and biodegradation efficiencies. Numbers in red indicate
the percentage of PVA in respective treatment streams, and numbers in green represent
the amount (% absolute) of degraded PVA in respective sections. RAS and WAS
represent return activated sludge and waste activated sludge, respectively. Numbers in
parentheses represent the degradation efficiencies of respective sections.
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/ ATTACK ON DETERGENT PACKETS IGNORES DECADES OF EVIDENCE ON BIODEGRADABILITY

Attack on Detergent Packets Ignores

3
."‘ CLEANING TIPS UNDERSTANDING PRODUCTS

Decades of Evidence on Film

Biodegradability

07/27/2021

WATER-SOLUBLE
FilLM

of detergen,

ENVIRONMENT

TREATMENT PLANT

SEWER SYSTEM AND ; :: !
o 1 complate me
" aciaion of
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RESULT

80~

SUSTAINABLE CLEANING

INDUSTRY PRIORITIES
o
.’.‘ CLEANING TIPS UNDERSTANDING PRODUCTS SUSTAINABLE CLEANING INDUSTRY PRIORITIES

HOME / NEWSROOM / RELEASES / 2022
/ MISINFORMATION CAMPAIGN ON VALUABLE CHEMISTRY USED IN DETERGENT PRODUCTS

American Cleaning Institute Statement:
Misinformation Campaign on Valuable
Chemistry Used in Detergent Products

11/15/2022
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Laundry Pods and Sheets Are Exploding in Does the film around detergent pOdS
Popularity. But Are They Sate? really biodegrade? A debate is raging.

More than 75% of 'dissolvable' plastics end up in the environment A cleaning-products company and anti-plastics groups are asking the EPA to assess the safety of polyvinyl alcohol,
which encases detergent pods

” By Allyson Chiu

November 15, 2022 at 9:00 a.m. EST

By Kathryn Lundstrom | 4 hours ago

L#

The plastic in pods and sheets dissolves in a lab. Will it dissolve in nature?

Credit: Kacy Burdette

Maybe you've seen the ads on Instagram: Little sheets of concentrated laundry detergent avoid the
need for a big plastic jug of liquid soap.

Instead, these perforated sheets come nestled in plastic-free cardboard packaging. Their ads
https://www.youtube.com/watch?v=comoUhi13oel) describe them as the most “environmentally responsible
way to do your laundry.”

Shaw Institute
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“"We need
plastics,
we don't
need toxins
or waste”




Three things that I'm
excited about

1. Above ground mining

2. Materials science

3. Proper recycling
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