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4 Al Overview

Yes, there are natural substances and bio-based compounds being developed to replace
BPA in plastics and coatings, including curcumin, lignin-based derivatives, and isosorbide.
These substances are used as building blocks for polymers that do not contain the harmful
characteristics of BPA. @

However, many "BPA-free" products on the market today use alternative synthetic
bisphenols, like BPS and BPF, that may carry similar health risks. ¢

Natural and bio-based BPA replacements

Curcumin

¢ Source: A compound derived from the turmeric plant.

o Application: Researchers in Italy have successfully synthesized a novel polycarbonate
plastic using curcumin to replace BPA. It has shown high polymerization yields similar to
BPA-based materials.

o Properties: Curcumin-based plastics have similar functional properties to traditional
polycarbonates without the negative health effects associated with BPA. ¢

Lignin-based compounds

e Source: Lignin is a complex polymer that gives strength to wood and other plant tissues.
It is a major byproduct of the paper and pulp industry.

o Application: Researchers have developed methods to convert lignin fragments into a
compound called bisguaiacol-F (BGF). Other studies have demonstrated a process to
create a non-toxic bio-based bisphenol from lignin.

* Properties: Lignin-derived alternatives are designed to have a structure that does not
interfere with the body's hormones, avoiding endocrine-disrupting effects. They have also
shown promising thermal properties. ¢

Isosorbide
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Source: A bio-based compound that can be produced from cellulose or plant sugars.

Application: It can be used to create polyethylene-co-isosorbide terephthalate (PEIT), a
recyclable, plant-based plastic that can be used for things like beverage bottles.

Properties: Isosorbide improves the thermal resistance and other mechanical properties
of plastics and has a lower carbon footprint than BPA. ¢

The problem with many "BPA-free" products

Many products advertised as "BPA-free" use other synthetic bisphenols as replacements,
such as bisphenol S (BPS) and bisphenol F (BPF). A growing body of research indicates
that these alternatives are not necessarily safer: @

Similar health risks: Many bisphenol alternatives have similar chemical structures to BPA
and can also act as endocrine disruptors, causing similar health concerns.

Regrettable substitutions: Scientists have referred to these alternatives as "regrettable
substitutions" because they may replicate the harmful effects of the original chemical.

Testing gaps: There is a significant research gap concerning the toxicity of many of these
replacement substances. ¢

Moving toward genuinely safer options

For consumers seeking to avoid exposure to bisphenol compounds, truly natural and non-
plastic options are available for many products:
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Food containers: Glass and stainless steel containers are durable, reusable, and free of
bisphenol compounds.

Kitchenware: Replace plastic mixing bowls and utensils with glass, ceramic, or bamboo
alternatives.

Pacifiers and bottles: Use silicone pacifiers and glass or stainless steel bottles for
infants. @

Curcumin Shows Promise as a Natural Replacement for BPA ...

Novel plastic materials are designed for recycling already with a minimized

environmental footprint. * What is curcumin and why is it a suitable choice for B...

o

& Bruker
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Lignin can replace bisphenol A - Stockholm University
May 30, 2024 — Lignin can replace bisphenol A * Stockholm University. * News.

... New study in Nature on lignin. ... Research is underway worldwide to find...

@ Stockholms universitet

Bisphenols: BPA and its alternatives - CHEM Trust
Other Bisphenols. With increasing regulations on and a subsequent decline in, the
use of BPA, alternatives such as bisphenol S (BPS) and bisphenol F (BPF) hav...

CHEM Trust

Show all

Dive deeper in Al Mode

Al responses may include mistakes. Learn more |_|:| |'1'| |ﬁ q:l

CHEM Trust
https://chemtrust.org > bisphenol-a-bpa

Bisphenols: BPA and its alternatives

With increasing regulations on and a subsequent decline in, the use of BPA, alternatives such as
bisphenol S (BPS) and bisphenol F (BPF) have increasingly been ...
Missing: raturat | Show results with: natural

People also ask :

What is a substitute for BPA? v
What removes BPA from the body? v
Does BPA occur naturally? v
Are PFAS and BPA the same thing? v
Feedback
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Curcumin Shows Promise as a Natural Replacement for ...

A novel bio-based, renewable polycarbonate using the material curcumin to replace BPA. Curcumin,
abbreviated CM, is a natural antioxidant, anti-inflammatory, ...

Missing: substanee | Show results with: substance

E ScienceDirect.com
https://www.sciencedirect.com » science » article » pii

Exploring BPA alternatives — Environmental levels and ...
by O Adamovsky - 2024 - Cited by 38 — As these alternatives, such as BPS and BPF, are being widely
used as replacements for BPA, it is crucial to assess their potential impact on the environment.

ﬂ Stockholms universitet
https://www.su.se > english » news » lignin-can-replace-b...

Lignin can replace bisphenol A - Stockhofm University

May 30, 2024 — In a new study, researchers at Stockholm University have developed a method in which
lignin from the forest can be used to replace the hazardous ...

% techlinkcenter.org
https://techlinkcenter.org » technologies » non-toxic-bi...
Non-toxic, bio-based BPA alternative - TechLink
Army researchers have developed a non-toxic, bio-based BPA alternative for use in thermosetting and

thermoplastic polymers.
Missing: substanee | Show results with: substance

v Chemistry World
https://www.chemistryworld.com » news » 7177 .article
BPA substitute made from paper industry leftovers | Research

Mar 16, 2014 — Now, Richard Wool and colleagues at the University of Delaware have synthesised a
green, non-toxic alternative to BPA called bisguaiacol-F (BGF) ...
Missing: substanee | Show results with: substance

National Audubon Society
https://www.audubon.org » News

Green Guru: How Safe Arie BPA Alternatives?

At the very least, consider swapping out plastic containers for one of these alternatives: glass, stainless
steel, or aluminum, experts say.
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o University of Wisconsin—Madison

Y https://grow.cals.wisc.edu » bioenergy-and-bioproducts

From Biomass to BPA Replacement - GROW magazine

In this case, the researchers used lignin-derived phenols to modify the lignin, and then they broke it

apart using a catalyst— a substance that speeds up ...

© National Institutes of Health (NIH) | (.gov)
https://pmc.ncbi.nim.nih.gov » articles » PMC7320052

Removal of Bisphenol A and Its Potential Substitutes by ...
by R Frankowski - 2020 - Cited by 76 — Generally, BPF, BPS, and other bisphenols appear to be the
natural replacement of BPA. The similar structures of these substitutes enable their ...

E ScienceDirect.com
https://www.sciencedirect.com » science » article » pii

BPA and BPA alternatives BPS, BPAF, and TMBPF, induce ...
by KG Harnett - 2021 - Cited by 97 — These alternatives are chemical analogs of BPA and include

dozens of new compounds that have undergone relatively little testing and oversight, ...
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