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in the world's oceans, by source
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Packaging Is the Biggest Driver
of Global Plastics Use

Estimated/projected global plastics use
by sector/application (in million tonnes)
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Microplastics and Nanoplastics
in Atheromas and Cardiovascular Events

R. Marfella, F. Prattichizzo, C. Sardu, G. Fulgenzi, L. Graciotti, T. Spadoni,
N. D’Onofrio, L. Scisciola, R. La Grotta, C. Frigé, V. Pellegrini, M. Municino,
M. Siniscalchi, F. Spinetti, G. Vigliotti, C. Vecchione, A. Carrizzo, G. Accarino,
A. Squillante, G. Spaziano, D. Mirra, R. Esposito, S. Altieri, G. Falco, A. Fenti,
S. Galoppo, S. Canzano, F.C. Sasso, G. Matacchione, F. Olivieri, F. Ferraraccio,
|. Panarese, P. Paolisso, E. Barbato, C. Lubritto, M.L. Balestrieri, C. Mauro,
A.E. Caballero, S. Rajagopalan, A. Ceriello, B. D’Agostino, P. lovino,
and G. Paolisso

N Engl J Med 2024;390:900-10. DOI: 10.1056/NEJM0a2309822 n engl j med 390;10 nejm.org March 7, 2024
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Heart Attack, Stroke, CV Death
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How microplastics enter the body

Inhalation -

Microplastics can become airborne from
the wear and tear of plastic items and
synthetic textiles, leading to inhalation
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Inhalation -

Microplastics can become airborne from
the wear and tear of plastic items and
synthetic textiles, leading to inhalation

Dietary intake @<« »
Microplastics are found in seafood, salt,
beer, honey, and both tap and bottled
water, among other food and beverage
products.

a

Dermal absorption =
Microplastics are present in various
consumer products, including cosmetics
and personal care items, leading to potential
ingestion or skin contact,
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Colonic Fermentation

Dynamic /n vitro colonic fermentation carried out by simgi®
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Contact: Nicole Napoli, nnapoli@acc.org,

WASHINGTON (Mar 25, 2025) - Tiny fragments of plastic have become ubiquitous in our environment and our bodies. Higher
exposure to these microplastics, which can be inadvertently consumed or inhaled, is associated with a heightened prevalence of
chronic noncommunicable diseases, according to new research being presented at the American College of Cardiology's Annual

Scientific Session (ACC.25).

https://www.acc.org/About-ACC/Press-Releases/2025/03/25/10/19/New-Evidence-Links-Microplastics-with-Chronic-Disease
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Per- and polyfluoroalkyl substances (PFAS) polytetrafluoroethylene (PTFE) = Teflon

How Teflon Works
Teflon is the brand name for polytetrafluoroethene.
It is a carbon-fluorine polymer.

e The carbon and
fluorine atoms stick .H.‘-
to each other, but not i

to food or other
substances.

* Roughing the pan
surface helps Teflon
stick to it.

* Sometimes chemical
treatments on the
pan change Teflon
touching it, so it
sticks.
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_ Microplastics in everyday produce

% Fruits and vegetables purchased at local markets in Catania, Italy,

showed wide variability in the numbers of microplastic particles
present. The research highlights the need for more studies on the

sources of microplastic exposure.
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Occurrence of Polyethylene Terephthalate and Polycarbonate Microplastics in Infant and Adult Feces

Junjie Zhang, Lei Wang, Leonardo Trasande September 22, 2021

MICROPLASTICS EXPOSURE
ng/kg-bw/day

Environ. Sci. Technol. Lett. 2021, 8, 11, 989—994
Publication Date:September 22, 2021
https://doi.org/10.1021/acs.estlett.1c00559 183
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Long-term exposure to environmentally relevant Bisphenol-A levels affects growth, swimming, condition factor, sex ratio and histology of juvenile zebrafish. Sci Rep 14, 24503 (2024).
https://doi.org/10.1038/s41598-024-73538-x



Experiment - Zebrafish — Male and Female Development
with BPA Exposure
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Figure 1: Thermal paper diagram (adapted from Hormann et a/. 2014)
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Bisphenol

Chemical
Structure

Usage

Detection
Matrices

BPA

Hard plastic items (baby bottles, reusable water
bottles, food containers, pitchers, tableware and
other storage containers); polycarbonate plastic
(eyeglass lenses, CDs, DVDs, computers, appliances,
sports safety equipment); epoxy resin linings coat the
inside of metal products (food cans, bottle tops and
water supply pipes)

Air, dust, water, blood, urine, sediment, food,
municipal sewage sludge

BPAF

Crosslinker (specialty fluoro-elastomers synthesis)

Food, dust, sediment, municipal sewage sludge

BPB

Food-contact coatings, polymers

Food, dust, sediment, blood, urine

BPF

Epoxy resins, polycarbonates (lining of solid/high
built systems); thermal receipt

Food, dust, sediment, receipts, urine, PCP,
municipal sewage sludge

HO OH
BPI
0 ’ \
// \ ‘ 7 4 \
/,
N
. | /) Wash fasteni t, electroplati I t

B PS \_/ 'i \\\ Y ash fastening agent, & \ectropiating solvent, Blood, food, dust, sediment, receipts, urine

https://www.mdpi.com/2075-1729/14/1/3

BPS

thermal receipt papers
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Hard plastic items (baby bottles, reusable water
bottles, food containers, pitchers, tableware and
other storage containers); polycarbonate plastic
(eyeglass lenses, CDs, DVDs, computers, appliances,
sports safety equipment); epoxy resin linings coat the
inside of metal products (food cans, bottle tops and
water supply pipes)

Air, dust, water, blood, urine, sediment, food,
municipal sewage sludge
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Crosslinker (specialty fluoro-elastomers synthesis)

Food, dust, sediment, municipal sewage sludge

BPB

Food-contact coatings, polymers

Food, dust, sediment, blood, urine
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HO

OH

Epoxy resins, polycarbonates (lining of solid/high
built systems); thermal receipt

Food, dust, sediment, receipts, urine, PCP,
municipal sewage sludge

BPS

https://www.mdpi.com/2075-1729/14/1/3

Wash fastening agent, electroplating solvent,
thermal receipt papers

Blood, food, dust, sediment, receipts, urine
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municipal sewage sludge
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Wash fastening agent, electroplating solvent,
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Blood, food, dust, sediment, receipts, urine
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Hard plastic items (baby bottles, reusable water
bottles, food containers, pitchers, tableware and
other storage containers); polycarbonate plastic
(eyeglass lenses, CDs, DVDs, computers, appliances,
sports safety equipment); epoxy resin linings coat the
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water supply pipes)
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municipal sewage sludge
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Hard plastic items (baby bottles, reusable water
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thermal receipt papers

Blood, food, dust, sediment, receipts, urine




Bisphenol

Chemical
Structure

Usage

Detection
Matrices

BPA

Hard plastic items (baby bottles, reusable water
bottles, food containers, pitchers, tableware and
other storage containers); polycarbonate plastic
(eyeglass lenses, CDs, DVDs, computers, appliances,
sports safety equipment); epoxy resin linings coat the
inside of metal products (food cans, bottle tops and

water supply pipes)

Air, dust, water, blood, urine, sediment, food,
municipal sewage sludge
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Crosslinker (specialty fluoro-elastomers synthesis)

Food, dust, sediment, municipal sewage sludge

BPB

Food-contact coatings, polymers
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built systems); thermal receipt

Food, dust, sediment, receipts, urine, PCP,
municipal sewage sludge

BPS
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3PS

Wash fastening agent, electroplating solvent,
thermal receipt papers

Blood, food, dust, sediment, receipts, urine
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BPA

Hard plastic items (baby bottles, reusable water
bottles, food containers, pitchers, tableware and
other storage containers); polycarbonate plastic
(eyeglass lenses, CDs, DVDs, computers, appliances,
sports safety equipment); epoxy resin linings coat the
inside of metal products (food cans, bottle tops and

water supply pipes)

Air, dust, water, blood, urine, sediment, food,
municipal sewage sludge
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Food, dust, sediment, municipal sewage sludge
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Food, dust, sediment, blood, urine
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built systems); thermal receipt

Food, dust, sediment, receipts, urine, PCP,
municipal sewage sludge
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Wash fastening agent, electroplating solvent,
thermal receipt papers

Thermal Receipt

Blood, food, dust, sediment, receipts, urine
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other storage containers); polycarbonate plastic
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thermal receipt papers

Thermal Receipt

Blood, food, dust, sediment, receipts, urine
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BPA

HO” Z \/ OH

Hard plastic items (baby bottles, reusable water
bottles, food containers, pitchers, tableware and
other storage containers); polycarbonate plastic
(eyeglass lenses, CDs, DVDs, computers, appliances,
sports safety equipment); epoxy resin linings coat the
inside of metal products (food cans, bottle tops and

water supply pipes)

Air, dust, water, blood, urine, sediment, food,
municipal sewage sludge
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Crosslinker (specialty fluoro-elastomers synthesis)

Food, dust, sediment, municipal sewage sludge
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Wash fastening agent, electroplating solvent,
thermal receipt papers

Thermal Receipt

Blood, food, dust, sediment, receipts, urine
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Hard plastic items (baby bottles, reusable water
bottles, food containers, pitchers, tableware and
other storage containers); polycarbonate plastic
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sports safety equipment); epoxy resin linings coat the
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municipal sewage sludge
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Wash fastening agent, electroplating solvent,
thermal receipt papers

Thermal Receipt

Blood, food, dust, sediment, receipts, urine
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BPA

HO” Z \/ OH

Hard plastic items (baby bottles, reusable water
bottles, food containers, pitchers, tableware and
other storage containers); polycarbonate plastic
(eyeglass lenses, CDs, DVDs, computers, appliances,
sports safety equipment); epoxy resin linings coat the
inside of metal products (food cans, bottle tops and

water supply pipes)

Air, dust, water, blood, urine, sediment, food,
municipal sewage sludge

BPAF

Crosslinker (specialty fluoro-elastomers synthesis)

Food, dust, sediment, municipal sewage sludge

BPB

Food-contact coatings, polymers

Food, dust, sediment, blood, urine

BPF
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built systems); thermal receipt

Thermal Receipt

Food, dust, sediment, receipts, urine, PCP,
municipal sewage sludge

BPS
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Wash fastening agent, electroplating solvent,
thermal receipt papers

Thermal Receipt

Blood, food, dust, sediment, receipts, urine
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Plastic code
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Examples:

m\
=
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Beverage bottle Waler battle Cleaning product

bedtle

B ® |

Laundry detergent Bucket Shampoo bottle
container
e
mwm I i
Credit cards IV fluid bags and Plumbing pipes
tubing
— |
= ,i | ‘ -..I
Frozen food hags and  Plastis shopping bag Bread bag
pouzh

foguart container &

Megicine bottle Straws
single-use plastlc speon
Single-use plastic To-go coffee cup Take-out feod
utansils container

, vw ‘@
&

Electronics: Keyooard Glassas frame Plastic brick toys
& Mouse
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reasons why PET is considered one of the safest options on the market:
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u‘) 3 ! *BPA-Free: PET does not contain Bisphenol A (BPA), a chemical linked to possible
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Plastic code Examples:
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Is PET Plastic Safe?
Often dubbed the “safe plastic,” PET has been thoroughly tested and is used in

countless food and beverage applications worldwide. Here are some of the key
reasons why PET is considered one of the safest options on the market:

*BPA-Free: PET does not contain Bisphenol A (BPA), a chemical linked to possible
health concerns.

*Shatterproof: Reduces the risk of breakage and injury, unlike glass containers.

*Non-Reactive: It doesn’t leach or react with the food and beverages it encases,
preserving product purity.

*Microbial Resistance: PET naturally resists microorganism growth, ensuring hygienic

https://www.petainer.com/news/how-pet-plastic-differs-from-other-plastics
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HDPE Is PET Plastic Safe?
4 Often dubbed the “safe plastic,” PET has been thoroughly tested and is used in
Le") = i L‘L countless food and beverage applications worldwide. Here are some of the key
PVC reasons why PET is considered one of the safest options on the market:
A" 5
u‘) 3 ! *BPA-Free: PET does not contain Bisphenol A (BPA), a chemical linked to possible
LDPE  mekoses it S health concerns.
7\ , > *Shatterproof: Reduces the risk of breakage and injury, unlike glass containers.
E") L:I / *Non-Reactive: It doesn’t leach or react with the food and beverages it encases,
PP preserving product purity.
@) ; *Microbial Resistance: PET naturally resists microorganism growth, ensuring hygienic
storage.
°s B *Regulatory Approval: Backed by EU, NSF, and FDA regulations for food and
S beverage usage.
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HDPE ™™ o= e Is PET Plastic Safe?

- Often dubbed the “safe plastic,” PET has been thoroughly tested and is used in

Le") " 1) & countless food and beverage applications worldwide. Here are some of the key

PVC reasons why PET is considered one of the safest options on the market:
u‘) g Q *BPA-Free: PET does not contain Bisphenol A (BPA), a chemical linked to possible

LDPE Sdu i health concerns.

7\ f > *Shatterproof: Reduces the risk of breakage and injury, unlike glass containers.
qu) U < / *Non-Reactive: It doesn’t leach or react with the food and beverages it encases,

& preserving product purity.
/é\, — *Microbial Resistance: PET naturally resists microorganism growth, ensuring hygienic
L.) - storage.
PS feecie  Tokeou oo *Regulatory Approval: Backed by EU, NSF, and FDA regulations for food and
< beverage usage.
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Is PET Plastic Safe?

- PET = polyethylene terephthalate
L]
phthalate
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Often dubbed the “safe plastic,” PET has been thoroughly tested and is used in
countless food and beverage applications worldwide. Here are some of the key
reasons why PET is considered one of the safest options on the market:

*BPA-Free: PET does not contain Bisphenol A (BPA), a chemical linked to possible

health concerns.

*Shatterproof: Reduces the risk of breakage and injury, unlike glass containers.
*Non-Reactive: It doesn’t leach or react with the food and beverages it encases,

preserving product purity.

*Microbial Resistance: PET naturally resists microorganism growth, ensuring hygienic

storage.

*Regulatory Approval: Backed by EU, NSF, and FDA regulations for food and

beverage usage.

https://www.petainer.com/news/how-pet-plastic-differs-from-other-plastics
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Reduce:
 Plastic water bottles
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Reduce:
 Plastic water bottles
* Tea Bags with plastic
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Reduce:

* Plastic water bottles
 Tea Bags with plastic

* Plastic containers + Heat
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* Plastic water bottles
 Tea Bags with plastic

| * Plastic containers + Heat
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There is hope — Bacteria that breakdown Plastic

._Hl
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There is hope — Bacteria that breakdown Plastic

-
o

1. sakalensis adheres to PET film -

https://www.chemistryworld.com/news/plastic-eating-bacteria-show-way-to-recycle-plastic-bottles-sustainably/9556.article 254



There is hope — Bacteria that breakdown Plastic

| PETase is secreted

: "‘“l

'| Uptake of MHET
MHET is ydrolyzed to the monomers
- 0 0
A Ethylene glycol Terephthalc acid
i| The monoeners are catabolized for growth
I. sakalensis adheres to PET film -
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