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The
Precautionary
Principle
‘When an activity raises threats of
harm to human health or the
environment, precautionary measures
should be taken even if some cause
and effect relationships are not fully
established scientifically’.

Executive Summary
Bisphenol A (BPA) is an industrial chemical widely used in a range of products we use in everyday life and is
developing a reputation as a chemical that should be avoided. BPA is cheap and easily accessible and is
therefore produced on mass for use worldwide. The chemical itself is used in the production of many
common plastics, resins and paper products.
Food storage containers, baby bottles, plastic drink bottles, tinned food cans, paper receipts and concert
tickets are a few everyday items that may contain BPA. Studies have found that unbonded BPA molecules in
plastic products and the linings inside food cans can leach out into the food and water that they are in
contact with and consequentially enter the human body. The degree to which BPA leaches out of these
products increases with the age of the product itself and with the temperature it is exposed to. Furthermore,
a number of studies have provided evidence that BPA can enter the body through dermal contact with
thermal paper products. BPA is a problem because it is both highly mobile and fairly stable in the
environment.
The ability of BPA to enter the human body from contact with these everyday items means that exposure to
it is widespread among the general public. This is particularly concerning given that BPA is known to be an
Endocrine Disrupting Chemical (EDC). The endocrine system is a network of glands and organs located
throughout the body. It’s similar to the nervous system in that it plays a vital role in controlling and regulating
many of the body’s functions. However, while the nervous system uses nerve impulses and
neurotransmitters for communication, the endocrine system uses chemical messengers called hormones.
Endocrine disrupting chemicals can interfere with the messages of the endocrine system and impact human
health in a variety of ways.
Some of the detrimental impacts associated with endocrine disruption are reduced fertility in men and
women, increased risk of breast and prostate cancers, childhood behavioural issues and impaired
neurodevelopment, obesity and Type 2 Diabetes, among others.
Risk assessment of BPA and its structurally similar alternatives (analogues) presents a challenge to human
health and medical research.

Unlike many other toxic chemicals, the effects do not follow typical dose-response toxicological patterns,
making recommendations around safe exposure levels difficult.
BPA has also been detected in the environment and is likely to be impacting the health of wildlife, particularly
aquatic organisms. Studies on fish have found negative health impacts in both exposed individuals and in the
offspring of these individuals, showing that the health impacts of BPA can be carried across generations.
Guided by the precautionary principle Planet Ark is interested in supporting initiatives that limit exposure to
potentially harmful chemicals. There is still ongoing debate as to whether the amount of BPA we are exposed
to in our everyday lives is enough to cause any adverse human health effects. In Europe, Japan and some US
states, regulations have been put in place to ban or restrict the use of products containing BPA. The issue
with this transition is that in many cases, BPA is replaced with analogues such as Bisphenol S (BPS), Bisphenol
F (BPF) or Bisphenol B (BPB). This group of chemicals is often referred to as Phenols. BPS is an organic
compound with a very similar composition to that of BPA and likely produces the same effects on human and
environmental health. BPF and BPB also have similar structures and endocrine disrupting properties to BPS
and BPA and are not considered sound replacements.
For this reason, Planet Ark supports a transition to safer alternatives to Phenols (BPA and its analogues). The
aim of this report is to promote awareness of the health and environmental risks of Phenols and support a
transition to the use of lower-risk chemicals. The thermal paper industry has begun to invest in the use of
phenol-free chemicals in their cash register receipts. Planet Ark supports this proactive move and the shift to
safer paper products, specifically till/receipt rolls, that consumers are exposed to frequently.
Planet Ark also supports the conclusions of organisations such as Project TENDR. This is a collaboration of
leading scientists, health professionals and children’s and environmental advocates based in the USA. They
have concluded that manufacturers of any new chemicals must prove they are safe, instead of the current
process which assumes chemicals to be safe until harm is proven e.g. BPA use in products. This change in
public policy would stop potentially unsafe chemicals being used for decades, causing substantial health harm
before being pulled from the market. This would result in industrial chemicals being held to the same
approval process standard as pharmaceuticals.
Although there are examples of positive product changes being made, until these safer options are
widespread and readily available for consumers, we recommend individuals limit exposure to products
containing BPA and its analogues where possible.

What is BPA?
For over 50 years BPA has been used in the production of epoxy resins and
polycarbonate plastics, so millions of tonnes of it are produced each year1.
Resins and plastics are polymers composed of molecular chains (like bead
necklaces) made up of repeating monomers (the beads) bonded together. If
the chains are stacked tightly next to each other the resulting plastic is hard
and crystalline, and not very flexible, because the chains cannot slide easily
past each other.
Polycarbonates are strong, tough materials, and some grades are optically
transparent. They are easily worked, moulded and thermoformed. Because of
these properties, polycarbonates find many applications. This polymer is ideal
for drink bottles and food containers. Additionally, polycarbonate plastics are
used in the everyday lives of most people in such items as baby bottles,
eyeglass lenses and medical equipment among many others1.

Figure 1. Bisphenol A monomers are bonded together in polycarbonate plastics and epoxy resins

If additional chemicals are added in the production process, the molecular
chains cross-link to each other making the polymer suitable as an epoxy resin
for use in lining cans. When these plastics and resins are heated or
decomposed by light, unbonded BPA is released, and dissolves into the food or
beverage to be consumed. These materials may also contain traces of
unreacted, unbonded BPA that has not been polymerised

Additionally, BPA is present in thermal papers such as till receipts, aeroplane
tickets and self-adhesive labels. In these products it is used as an unbonded
colour developer that is activated during the printing process2. Since it is all
unbonded, the BPA in thermal paper can leach out and be easily absorbed
through the skin3.

Analogues of BPA
There are more than 24 compounds used as alternatives to BPA and relatively
little is known about potential toxicity of these compounds4. BPS is the most
common replacement and predicted to increase in use as more restrictions
and bans are placed on the use of BPA. This is concerning as BPS has a very
similar chemical structure to BPA and is likely to present very similar risks to
those posed by BPA5. A study by Moon (2019), found that as the structures of
BPS and BPA are so alike, BPS has similar metabolism, potency and action as
BPA in animal studies. Furthermore, because of these similarities, it is likely to
have similar health effects on both humans and wildlife5. Other common
commercially available analogues of BPA are Bisphenol F (BPF) and Bisphenol B
(BPB). The structures of all these compounds are similar to estradiol, the major
female sex hormone, as shown in Figure 2.
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Figure 2. The molecular structures and shapes of BPA and its analogues – BPS, BPF and BPB – are
similar to each other, and to the shape of the female sex hormone, estradiol when it folds up.

The risks
associated
with BPA
1. Human Health
2. Dosage
3. Environment

1. Human Health

Studies on BPA in humans have shown that most people
tested (adult men and women, pregnant women and
children) have BPA present in both tissue and body fluids1.

Hormonal disturbance
The structural and shape similarity of BPA
and its analogues to estradiol shown in
Figure 2 explains why they can interfere with
the hormone endocrine system in animals.
Most hormone molecules act like ‘keys’ that
bind to receptor molecule ‘locks’ to trigger a
specific response in cells (Figure 3 below).
BPA and its analogues can mimic hormone
receptor-binding behaviour, acting as
potential endocrine disruptor chemicals
(EDCs) in humans, depending on the dose6.
Our constant interaction with products
containing BPA means that we are exposed
to potential disruption of our endocrine
systems on a daily basis. We are also
frequently exposed to other EDCs in
commonly used products such as cosmetics,
detergents, pharmaceuticals, pesticides, toys
and food additives7. Most importantly, there
are no toxicological studies of the combined
(synergistic) health effects due to these
multiple exposures to EDCs.
BPS has the potential to interact with the
endocrine system in a similar way. Rochester
and Bolden (2015) undertook a literature
review of the hormonal effects of BPS,
including 25 in vitro (laboratory), and seven
in vivo (live organism) studies.

The majority of these studies found the
potency of BPS to be of a similar order of
magnitude and of similar action to BPA.
BPS also showed effects including altered
organ weight, reproductive endpoints and
enzyme activity, both in vitro and in vivo8.

Exposure to BPA and
its analogues
Exposure to BPA can occur through many
routes – including ingesting contaminated
food/drink, absorption through skin and
inhalation of particles9. Studies on BPA in
humans have shown that most people tested
(adult men and women, pregnant women
and children) have BPA present in both tissue
and body fluids1. As more research is
conducted into BPA and alternatives such as
BPS, the risks associated with exposure are
becoming clearer. BPA exposure can affect a
range of human health endpoints, primarily
through exposure from regularly used items
such as drink bottles, canned food, plastic
storage containers and thermal paper till
receipts10,11.
Figure 4 highlights some of the detrimental
health endpoints associated with BPA
exposure9.
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Figure 3. Graphical representation of how an endocrine disruptor chemical (EDC) can mimic,
or compete with, a natural hormone as it binds to its receptor to trigger a cellular response.

Figure 4: Diagram of the human health endpoints that BPA exposure has been linked to. As
there are relatively few studies carried out on humans, these results primarily come from
animal studies where the results have been extrapolated to reflect impacts on human health.

BPS
A study in 2019 exposed pigs to both BPS and
BPA orally. The results showed significantly
higher levels of available, circulating BPS
compared to levels of BPA in the other test
group. The results of this study highlight the
high absorption potential and bioavailability
of BPS when ingested orally, potentially
making it even more of a health threat than
BPA. Pigs have a very similar digestive tract
to humans, so the results of this study can be
extrapolated to reflect human ingestion of
BPS12.
Although there are fewer studies on the
health implications of BPS, alarming results
have been discovered in some animal
studies. A 2019 study found that even a
single dose of BPS could have severe impacts
on the heart.

Mice were exposed to a dose of BPS that
mimicked levels found in humans and within
five minutes, were found to have reduced
heart function. Furthermore, when BPA and
BPS were compared, the effects of BPS on the
mouse hearts were more severe than those
produced by BPA exposure, but only in
females. This is because BPS interfered with
oestrogen receptors that are involved with
heart function, causing issues with muscle
contraction. These findings are concerning for
human health because they show that
exposure to both BPA and BPS (particularly in
women) could cause potentially lifethreatening heart conditions. Additionally, it
provides evidence that it does not take a build
up over time for this chemical to produce
effects and that a single dose can pose a huge
risk13.

2. Dosage
The dosage–
response relationship
of BPA in the human
body is possibly the
most controversial
and uncertain aspect
of its risk assessment
to human health.

Dosage–response
relationship of BPA
The dosage–response relationship of BPA in
the human body is possibly the most
controversial and uncertain aspect of its risk
assessment to human health. In many
studies and reports, particularly by
regulatory authorities (FDA, EPA) in the
United States, the conclusions have been
that the levels of exposure we are faced with
on a daily basis are not considered high
enough to cause physical harm14-16. The
Tolerable Daily Intake (TDI) of BPA has been
set by the European Food Safety Authority
(EFSA) as 4µg /kg bodyweight/day, recently
lowered from the previous level of 50µg /kg
bodyweight/day14. A number of studies on
BPA concentrations in urine and blood
samples after exposure have shown that
contact with BPA in everyday life through
products such as tinned food, plastic
containers and till receipts is not enough to
reach the TDI limit17.
Traditional toxicology assumes that increased
dose will lead to increased effect, which is
why many studies on BPA have exposed test
subjects to high doses over short periods of
time to test for acute effects, then
extrapolating to lower doses to develop the
TDI18. However, in the case of BPA, the
normal hypothesis that risk increases with
dosage cannot be assumed19.

high dose,
big response

Indeed, detrimental health effects associated
with BPA have been found to be present at
low doses18. Studies have demonstrated that
the low doses humans and wildlife may be
chronically exposed to are disturbing
endocrine systems and leading to negative
health impacts18. For example, a study by
Howdeshell et.al (1999) found advanced
puberty in the female offspring of pregnant
mice administered with a low dose of BPA
(2.4
µg/kg
bodyweight/day)
during
20
pregnancy .
In 2013 the World Health Organisation
(WHO) and United Nations Environment
Programme (UNEP) updated their scientific
assessment
of
endocrine
disrupting
21
chemicals . Characteristics expected to be
associated with these chemicals were a focus
of this study and one that was highlighted is
the ability of these chemicals to produce
non-monotonic dose response curves
(NMDRCs)18,20. A NMDR dose-response
relationship is defined by a curve whose
slope changes direction within the range of
tested doses19. For example, a small dose
and large dose of an NMDR chemical may
both cause significant effects, with a
moderate dose having no effect19. Nonmonotonicity presents a challenge to
fundamental concepts of toxicology and may
mean a change in scope of the research
around BPA, BPS and other similar
chemicals19.

low dose,
high dose,
big response big response

Figure 5: Displayed are graphs depicting a typical dosage-response relationship and three different types of NMDRCs. This includes an
inverted U-shaped curve, a U-shaped curve, and a multiphasic curve. In contrast to the usual monotonic (increasing linear or curved)
response, all of these are considered NMDRCs because the slope of the curve changes direction one or more times. Note the
unexpected big response from a low dose in the U-shaped curve that results from some EDCs.

Another element of the BPA dosage debate
is the issue of single vs repeated dose
effects. Some of the studies on endpoint
health effects of BPA in rodents have been
criticised due to their use of a single dose of
BPA (at high or low concentration), rather
than repeated doses. Studies where only one
dose of BPA was administered to test
rodents have recorded negative health
impacts. For example, the male offspring of
pregnant mice administered a single, low
dose of BPA were found to have an increase
in size and number of prostate ducts22. This
study and other similar ones indicate that
even a single dose of BPA can cause lasting
and transgenerational health impacts.
However, there should be more of a focus on
longer term, repeated exposure studies, to
ensure scientific validity and to more
accurately reflect the way humans and
wildlife are exposed to BPA.
A recent study of the metabolism of BPA in
humans raised further questions about the
analytical techniques used to measure BPA
concentrations in urine samples. A study on
BPA concentrations in pregnant women
measured metabolites (the by-product of
metabolism, created when the body breaks
down a chemical) of BPA in urine samples.
The measurements from this study found
average BPA levels to be 44 times higher
than the most recent mean levels reported in
individuals in the USA23. Free BPA molecules
metabolise very quickly, particularly after
oral ingestion, so may have been missed in
many previous studies not also analysing
metabolites. The speed at which BPA is
metabolised makes it difficult to study and
may mean that not all the BPA we are
exposed to is captured in analysis and we
may be exposed to much higher levels than
previously thought23.

3. Environment
BPA can enter the
environment during the
manufacturing processes
of chemicals, plastics and
coatings, the water
treatment processes and
also through leaching
from plastic products and
waste in landfills24.

In addition to BPA being a potential risk to
human health, there is also evidence its
presence in the natural environment is
having negative impacts. BPA can enter the
environment during the manufacturing
processes of chemicals, plastics and coatings,
the water treatment processes and also
through leaching from plastic products and
waste in landfills24.
There have been a number of studies on
concentrations of BPA in the environment.
For example, in studies out of the US, BPA
has been detected in surface water, ground
water, wastewater, landfill leachate and
soil25. These deposits of BPA into the
environment can lead to endocrine
disrupting chemicals posing health risks to
wildlife and whole ecosystems23.
The water entering and exiting wastewater
treatment plants, as well as wastewater
sludge have been identified as significant
sources of BPA26. Wastewater treatment
plants are often a source of secondary BPA
pollution due to their inability to effectively
remove BPA from the water sources27. BPA
can enter wastewater treatment plants
through sewerage and storm water influent.
If the BPA is not fully removed from the
water that is released after the treatment
process, it is consequentially integrated with
natural water sources, exposing the wider
environment to BPA25.
Due to the presence of BPA in freshwater
sources, aquatic organisms are particularly at
risk of exposure to the potential deleterious
health impacts it may cause28. Among
freshwater organisms, BPA has been found
to affect growth, development and
reproduction, with fish and aquatic
invertebrates seemingly the most sensitive
to the endocrine disrupting impacts of BPA28.

For example, one study that exposed fish
embryos to BPA found transgenerational
impacts of this exposure. The subsequent
generations of the exposed fish were found
to suffer reproductive impairment and
reduced embryonic survival in their
offspring28. Studies into BPA exposure in
wildlife have also demonstrated the ability of
low doses of BPA to effect specific health
endpoints. Structural changes in the gonads
of male carp and an increase in the
breakdown of oocytes in female carp were
found after 1mg/L BPA exposure29.
Furthermore, Lahnsteiner et al. (2005)
observed reduced sperm quality and delayed
ovulation in brown trout following BPA
exposure of 1.75 mg/L, while ovulation
ceased entirely at 5 mg/L BPA30.
Given the oestrogenic properties of BPA, it
has the ability to impact sex determination in
certain organisms. The embryos of a species
of Caiman (Caiman latirostris) were exposed
to BPA through their eggshells at a critical
time for sex determination during
development. All embryos exposed to this
treatment were born female31. This is
particularly startling as Caiman sex
determination is also impacted by
temperature. Typically, Caiman embryos
incubated at 30°C develop ovaries and
embryos incubated at 33°C develop testes
and, in this study, eggs were split 50/50
between these temperatures31. However,
here the endocrine disrupting impacts of BPA
were enough to override the effect of
temperature and create females under
conditions that would normally produce
males.

BPA in thermal rolls
A health and environmental risk

Thermal paper is another source of BPA that
many people interact with frequently.
Thermal paper is used to print items such as
point of sale receipts, plane and concert
tickets, self-adhesive labels, parking tickets,
faxes and other commonly used paper
items32. Thermal paper is made up of layers
and one of these layers is coated in BPA,
which reacts with the ink on the paper when
exposed to heat from the thermal head in
the printer33.
A study by Liao and Kannan (2011) found
BPA present in 94% of all thermal paper
receipts tested. Receipts are thought to be
the most frequent source of BPA contact
through thermal paper products34. Studies
comparing thermal paper with other
products containing BPA consistently found
that BPA levels in human blood and urine
samples after contact with thermal paper are
always considerably lower than contact with
other sources, such as tinned food
products34. However, we know in the case of
BPA, the typical monotonic dose-response
correlation does not necessarily apply (see
Figure5), and these lower levels have the
potential to cause health problems.

A number of studies have confirmed that
concentrations of BPA in urine and blood
samples increase with handling time of
thermal receipts2,32,33.
The BPA in thermal paper is in an unbonded
monomeric form, which moves freely and
can be easily transferred to the skin35.
Lipophilic chemicals (compounds that are
dissolvable in fats/oils) such as BPA are easily
absorbed dermally and enter the body
through pores in the skin that have contact
with the paper38.
Biomonitoring data has shown that 90% of
humans studied had BPA present in their
urine, showing how frequently we come into
contact with it2,36.
Occupational exposure is of particular
concern, especially in cashiers due to their
constant handling of till receipts at work. A
study conducted in the United States
measured urinary levels of BPA in pregnant
women working as cashiers, as teachers and
as industrial workers. The women working as
cashiers were found to have the highest
levels of BPA37.

Transdermal absorption has also been shown
to increase with the use of hand sanitizers,
moisturising products and sunscreen. Studies
have shown that people that have applied
hand sanitizers with dermal penetration
enhancing chemicals had much higher levels
of BPA in blood samples after applying hand
sanitizer when compared with levels before
application33. This increased absorption is
likely to occur frequently, as hand sanitizer is
often readily available in locations where
cashiers are dealing with a constant flow of
till receipts (e.g. fast food restaurants, health
care offices, retail stores etc).

In addition to the human health risks posed
by BPA in thermal paper, these paper
products are also a source of BPA in the
wider environment. The primary way that
BPA in thermal paper enters the
environment is when it is released in waste
streams. BPA has also been found in landfills
and landfill leachate in the US, as paper
products make up a large part of the solid
waste stream. This leachate can then seep
into the soil and drain into nearby water
sources that can potentially come into
contact with humans and wildlife25.

Figure 6: Conservative estimates of the surface area in contact with thermal paper held by fingertips or in the palm38
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In 2011, a total ban on BPA in baby bottles
was put in place in the EU due to safety
concerns. Since then, other bans have come
into effect in the EU and other parts of the
world as more research is conducted on the
hazards associated with BPA. In 2016, BPA
was added to REACH AnnexXVII restricted
substances lists and the EU Commission
placed a ban on all thermal paper products
containing more than 0.02% BPA by weight.
Allowing for a phase out period, the ban
came into effect in the EU market as of
January 202039. Japan has also phased out
BPA in thermal paper products after
conducting studies into the potential hazards

of BPA40. Furthermore, Canada and 15 US
states have placed some level of ban on
products containing BPA, primarily baby
bottles and other plastic containers41.
Australian studies on BPA and its impact on
human and environmental health are very
limited. Australia has not taken a regulatory
approach to limit BPA exposure thus far, as
other countries have. A survey of Australian
food and exposure to consumers was
undertaken in 2016. It concluded that the
levels of BPA most Australians are exposed
to are not high enough to cause harm42.

The
Precautionary
Principle
‘When an activity raises threats
of harm to human health or the
environment, precautionary
measures should be taken even
if some cause and effect
relationships are not fully
established scientifically’.

As the scientific debate around BPA
continues, there is no clear consensus about
the health impacts of these chemicals on
both humans, animals and the greater
environment. Although some of the cause
and effect relationships of BPA exposure and
endpoint health impacts are not fully
established, the potential harm caused by
these chemicals warrants a precautionary
approach. Planet Ark recommends using the
precautionary principle and avoiding
exposure where possible.
Many businesses have already made the
switch to “BPA free” and/or “phenol free”
alternatives in their products.

We support regulatory bans of these
potentially hazardous chemicals as have
other governments, particularly in light of
evidence that the relatively small amounts
we are exposed to daily may be causing
more harm than we have been led to
believe.
As there are still so many questions around
BPA, with a growing body of evidence that
BPA is indeed harming our health and our
environment, we recommend avoidance by
individuals and investment in alternative
options by businesses as proactive,
precautionary actions.

The issue with the
“BPA free” claim
To avoid the health and environmental
hazards associated with BPA, a total phase
out of BPA and its analogues is
recommended. This transition, though it has
begun in certain parts of the world, is not
universal and BPA is still present in both the
environment and products we use every day
in Australia. Due to increasing concerns over
time, many products in Australia including
drink bottles, plastic food containers and
baby bottles that would once have been a
source of BPA, are now made “BPA free”.
Unfortunately, choosing “BPA free” options
is not as risk averse as it seems, as the
chemicals used in place of BPA are often BPA
analogues, such as BPS, and possess
endocrine disrupting properties.

Furthermore, a large study conducted on
plastics containing a number of other BPA
alternatives found that most of these
products also released EDCs43.
For this reason, it is recommended to limit all
sources of BPA and its analogues where
possible. Although BPA is prevalent in the
environment and we are almost certainly
exposed to it unknowingly on a daily basis,
avoiding certain products will eliminate the
most significant sources of BPA. Examples of
such products that should be avoided if no
BPA/phenol free options are available
include lined tinned food cans, plastic food
storage containers, drink bottles and baby
bottles (especially when heated or aged) and
thermal paper products.

Solutions

Businesses
Based on the precautionary principle,
Planet Ark recommends businesses avoid
selling and using products containing BPA
and its analogues, where possible. The
following products are examples of safer
alternatives:
1. Phenol free or chemical reaction free
thermal paper
2. Phenol free cans
3. Phenol free plastic products
Workers who are regularly exposed to
thermal paper should consider:
1. Asking their employer if the thermal
paper contains BPA or its analogues
2. Washing their hands after handling
3. Wearing gloves while handling
thermal paper
4. Avoiding use of hand sanitisers
and moisturisers when handling
thermal paper

Individuals
Based on the precautionary principle,
Planet Ark recommends individuals
limit their exposure to products that are
likely to contain BPA and its analogues,
including:
1.
Receipts and other thermal paper
products
2.
Canned food
3.
Plastic bottles and food
containers made from
polycarbonate
Some tips when limiting your exposure:
1. Wash your hands after handling
thermal paper products
2. Avoid canned foods by choosing
fresh alternatives
3. Reusable stainless steel or glass
water bottles
Speak up: ask your local retailers to
switch to safer thermal paper receipts
that are phenol free

Conclusion
Although there is still no general consensus on the health risk of BPA to human and
environmental health safer alternatives should be sought based on the precautionary
principle. Planet Ark encourages businesses to move away from both producing and
selling products containing BPA and its analogues. A shift in public policy to engage a
thorough approvals process for any replacement chemicals is critical to an effective
transition to safer alternatives.
Questioning the potentially hazardous products we are handling daily is one of the
most powerful ways of creating change as an individual. For example, we recommend
consumers use their purchasing power to put pressure on businesses to offer products
that do not contain BPA or its analogues. There are already businesses making the
switch to safer, phenol free alternatives, particularly in the thermal paper space.
Phenol free options have been implemented by some thermal paper suppliers to move
away from BPA and its analogues.
Although these alternative technologies exist for thermal paper, there is no one
replacement solution for all industrial applications of BPA. It is acknowledged,
however, that switching to alternative chemicals involves trade-offs, additional
expense and investment in new equipment.
As BPA is such a widely used, cheap and accessible chemical, this phase out process
will take time and financial outlay. However, given the potential for harm that these
chemicals possess, the time to act is now and move toward a healthier future for all.
Further information go to https://planetark.org/research/forever-chemicals.cfm
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