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Plastics are all around us

Incinerated Plastics

20 million metric tons per year

Residual Plastics . .
Mismanaged Plastics
32 million metric tons peryear

5 Wil Tion metric tons peryear

275 million metric Onilean Plastics
B million metric tons per year

. New Plastics tons of plastics
210 milion mebrc tons per year
- . lsed each year around the

world

Recycled Plastics
10 millian metric tons peryear
Plastics to Landfill

715 million metric tons per year




Many of these
chemicals are
added

un/intentionally
to plastic
medical
eguipment

Production

Processing




Plastic waste contaminates soll, water, air
and the food chain




Reliance on plastics harms health

 Harmful chemicals used
during production of
plastic or as additives In
plastic products

e Endocrine-disrupting
chemicals from plastics
block, mimic or
otherwise interfere with
the body’s hormones




| am especially interested in chemicals

that have hormonal acgivity



setting

EDCs In the medical
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We often hear: “But we’ve all been exposed and
we’re all fine!”

We are not fine. Hormone associated diseases/disorders on the rise:

ADHD &
autism
@




We are not fine
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We are not fine
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Autism per 104

We are not fine
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Data ﬁrom lab animals & human studies suggest that
environmental chemicals — inc[uding chemicals fownd n
medical equipment & materials — can induce these diseases
and others

EDCs and disease




UV Stabilizers

Added to products to protect against damage
from harmful UV radiation; they also can
prevent product fading, inhibit corrosion, and
minimize fog

Found In:
e Plastics
e Paints

e Building materials
e Other consumer goods

freshwaters
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UV-328

CHs CHs

'[:':H3 EHS

 Environmentally persistent,
proposed addition to the
Stockholm Convention

» Measured in the bodies of
wildlife and humans
(breastmilk)

* Evidence of anti-androgenic
behavior in cells



Canned foods &
beverages

Consumer
plastics

Thermal receipt
paper

Sports & medical
equipment




BPA’s effects on hormone-sensitive
outcomes are well documented

Reproduction Mammary Metabolic
gland endpoints

Brain &
behavior






BPA Substitutes

e Related chemicals have similar effects
 Manufacturers using BPS, BPF, and other substitutes
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Work from my group has shown that BPS exposures alter

mammary gland development in offspring (male and female)
200 nug BPS/gday

-5

left right

control

Kolla et al. Repro Tox 2018; Kolla et al. Toxicology 2019

200 ug/kg/d 2 nglkg/d



BPS exposures alter mammary gland function in
exposed mothers

H&E H&E

Control 5 BPS-treated

LaPlante et al. Endocrinology 2017; Pokharel (in prep)



Phthalates

Promote flexibility and to reduce
brittleness in plastics

Used in:
* PVC products
» Personal care products

Fillers in medications and dietary
supplements

Food and beverage packaging
Children’s toys
Medical tubing




Phthalates’ Health Effects

* Reduce testosterone and estrogen levels
e |dentified as reproductive toxicants
 Block thyroid hormone action

 Linked to diabetes and obesity



Alkylphenols

Commonly used In:

_atex paints

Pesticides

ndustrial cleaners
Detergents

Personal care products

Plastics




Alkylphenols’ Health Effects

150 —

Linked to:

e Male infertility

e Low sperm count - _ ) BP0
 Disrupts prostate development R S

e Male cancers ? 1570 980 1990 2000 2010

e Female and male breast cancers
among those with occupational
exposures
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Perfluorinated compounds

“Forever chemicals” found In:

« Water and stain-resistant clothing
* Food contact wrappers
 Lubricants

e Carpet treatments

e Paints

e Cookware

 Dispersant in fire-fighting foams




PFAS and PFOA’s Health Effects

 Disrupt immune systems, liver, blood lipids and thyroid function
* Lower birth weight

o Alter puberty

» Raise breast cancer risk

» Associated with kidney, testicular, prostate, and ovarian
cancers, and non-Hodgkin’s lymphoma



Brominated flame retardants

Reduce flammabillity of plastic products

Found iIn:

 Electronics casings

» Textiles

* Furniture foams

e Carpets

 Building materials
 Plastic children’s toys
* Recycled plastics




BFR’s Health Effects

 Disrupt male and female reproductive development
o Alter thyroid development
» Affect neurodevelopment




There Is a strong case that chemicals in plastics
& other medical products can affect human

health

Human and
animal
studies
support
causal

relationships
between
EDCs &
disease

Animal
endocrine studies have
diseases are helped to
increasing in identify the

prevalence mechanisms
by which
EDCs cause
harm




Plastics and chemicals production set to
INncrease
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Read more...
Avallable from:

https://www.endocrine.org/news-and-
advocacy/news-room/2020/plastics- PLASTICS. EDCs & HEALTH
pose'th reat'tO'h u man'health A GUIDE FOR PUBL’IC INTEREST

ORGANIZATIONS AND POLICY-MAKERS ON
ENDOCRINE DISRUPTING CHEMICALS & PLASTICS

https://www.endocrine.org/- AR
/media/endocrine/files/topics/edc _guid o ik |

Andrea Gore, PhD

e 2020 vl 6bhgen.pdf e S

Laura N. Vondenberg, PhD

ENDOCRINE I
SOCIETY m

I— for a toxics-free future
Science to Health



https://www.endocrine.org/news-and-advocacy/news-room/2020/plastics-pose-threat-to-human-health
https://www.endocrine.org/-/media/endocrine/files/topics/edc_guide_2020_v1_6bhqen.pdf
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