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EXECUTIVE SUMMARY

It has been less than 20 years since baby food in plastic pouches first appeared on supermarket
shelves! Since then, these convenient and popular “squeeze-and-suck” products have become the
dominant packaging for baby food, transforming the way that millions of babies are fed around the
world. But emerging evidence raises concerns that big food brands are feeding our children plastic
pollution with unknown consequences, by selling baby food in flexible plastic packaging.

Testing commissioned by Greenpeace International in 2025 found plastic particles in the baby food
products of two global consumer goods companies - Danone and Nestlé. The study suggests a link
between the type of plastic the pouches are lined with - polyethylene - and some of the microplastics
found. Tests also suggest a range of plastic-associated chemicals in the packaging and food of both
products.?

The findings add to the growing body of work suggesting that babies may be routinely exposed to tiny
plastic fragments and a cocktail of packaging-related chemicals.® Babies are vulnerable to hazardous
substances due to their developing bodies and organs.*

KEY FINDINGS AND TAKEAWAYS

A new study by SINTEF Ocean conducted on Danone’s Happy Baby Organics brand and Nestlé’s Gerber
branded baby food packaged in plastic spout pouches found the following:

. For each gram of food, there were up to 99 microplastic particles in the Danone Happy Baby
Organics branded fruit puree pouches, and up to 54 particles in Nestlé Gerber branded yoghurt
pouches, on average.®

. That’s equivalent to an estimated total of more than 11,000 microplastic particles in each Danone
Happy Baby Organics pouch, and more than 5,000 particles in each Nestlé Gerber Organics pouch.®

The tests also tentatively identified:

. A link between the type of plastic the pouches are lined with — polyethylene — and some of the
microplastics found in the baby food tested;

. A chemical that may be harmful to human health in Nestlé Gerber branded food and packaging;
and

. A host of plastic-associated chemicals in the tested packaging as well as in baby food of both
brands.

Scientific evidence suggests extensive exposure risk. Studies have also confirmed that microplastics
and even nanoplastics can be shed into food from plastic containers under typical usage conditions.
One recent study calculated that just 3 minutes of microwaving a plastic container for baby food
could release up to an estimated 4 million microplastic particles, while another container released



up to 2 billion nanoplastic particles per square
centimeter of packaging.” Researchers have
identified dozens of chemicals leaching from
baby food packaging, many of them potentially
toxic non-intentionally added substances.®?®
Even low doses of endocrine disrupting
chemicals at critical developmental stages
such as infancy, can have outsized effects on
reproductive systems, growth, metabolism, and
the future health of babies and children®

Flexible plastic spout pouches now exceed all
other types of packaging for baby food, globally,
and are the fastest-growing form of packaging
at 818% year on year up to 2031, making up
3715% of the 2025 global market by volume."

In addition, it’s forecast that the market for all
types of multilayered flexible plastic packaging
- one of the most notoriously problematic and
polluting form of plastic packaging — will grow
by 5.3% year on year up to 2035

Any indication that microplastics and plastic-
associated chemicals could be in baby food
raises a red flag that requires immediate action
to prevent babies from being exposed to these
potential health hazards. Nestlé, Danone, and
all brands selling plastic food contact products,
including the house brands of supermarket
chains and other small to medium sized
companies, need to investigate further and
prove that their products are not exposing
their customers to microplastics and plastic

chemicals that could risk their health. Baby food

sold in pouches and flexible plastic packaging
are just one part of the wider plastic packaging
disaster that drives about 40% of global plastic
production and pollution®

Governments are not acting in line with the
precautionary principle. Current scientific

evidence on microplastics and plastic chemicals

justifies global and national precautionary
action to drastically reduce and ultimately
eliminate babies’ exposure to plastics-related
contaminants. While research on microplastics
is still emerging, uncertainty is not safety.

However, regulation has not kept pace,

and does not protect people’s health from
microplastics and hazardous chemicals in

food packaging, failing to account for the way

in which babies in particular can be affected.
Meanwhile, corporations continue to massively
expand their plastic-packaged baby food,

with little to no transparency on packaging
testing and safety. With UN Global Plastics
Treaty negotiations underway, there is an
opportunity for governments to take a collective,
precautionary approach to protect human health
by eliminating harmful packaging and chemicals,
and to reduce the production and sale of plastic,
worldwide.

Baby food pouches at retailers in the US
© Tim Aubry / Greenpeace
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INTRODUCTION

Retail giants, major consumer goods companies
and even children’s health brands around the
world have sold parents on the “spout pouch”,
with a convenient resealable cap, as an easy
way to feed babies on the go. In supermarkets
worldwide, shelves are now lined with these soft
plastic squeeze pouches of pureed baby food,
promoted with safety and environmental claims
such as “BPA-free”, “non-GMO”, “pesticide-free”
and “organic” In many countries, pouches have
largely replaced traditional glass jars for baby
food. In the US alone, it has been reported that
sales of baby food pouches skyrocketed by
approximately 900% between 2010 and 20235
becoming a dominant format for baby nutrition.

Plastic particles and plastic-associated
chemicals are nearly impossible to avoid — and
babies are exposed to plastic-related pollution
even before they are born!® The plastic pollution
crisis has spread through each ecosystem, the
air we breathe, the water we drink, the soil

we grow our food in, and it has even entered
our homes. Humans are regularly exposed to
micro-and-nanoplastic pollution and a cocktail
of chemicals, which have been found in human
blood,” the digestive system and various
organs!® Research suggests that babies and
children, overall, experience more exposure

to microplastics per kilogram of bodyweight
than adults® The potential for regular
exposure through food packaging could be one
contributor to that source of exposure.

And yet, as the plastic pollution crisis spirals out
of control, so too does global plastic production.
If production continues on the current business-
as-usual trajectory, it is set to more than double
by 2050.2° Thirty-six percent of plastic made is
going into packaging,” representing 40 percent

Baby green sea turtle in a plastic cup on the beach on
Bangkaru Island, Sumatra. © Paul Hilton / Greenpeace

of the planet’s plastic waste.?? Less than 9
percent of plastic globally actually turns back
into something plastic, and revelations about
the added toxic burden of recycled plastic,*
reinforce the fact that increased recycling
cannot solve the pollution disaster.

A hyperactive petrochemical and fossil fuel
industry lobby will stop at nothing to block

and undermine all efforts to regulate plastic-
associated chemicals that would reduce

global production and consumption, including
reinforcing false recycling narratives. It is betting
on producing ever greater quantities of plastic
packaging for its expansion.?®



This is facilitated by major fast moving
consumer goods brands like Nestlé, Unilever,
Danone, Mondelez, Procter & Gamble, and

S C Johnson, which are fuelling a boom in

the flexible, multilayered packaging used

for food, beverage, personal care and other
products — including spout pouches for baby
food. But this multilayered packaging is one
of the least recycled types of packaging,?®

and ends up in landfills, being burned, or
polluting communities and the surrounding
environment. Nevertheless, these brands
continue to pump out billions of these plastic-
packaged products, without real transparency
on what goes into their packaging, or
assurances to their customers that plastic
particles and chemicals are not migrating into
their food or personal care products.

Meanwhile, the plastic problem continues to be
revealed, with product recalls due to concerns
about plastic contamination making headlines
around the world, ranging from Cadbury
products in Australia?” to Danone in the United
States.? Our over-reliance on plastic across

the food system and value chain creates the
potential for contamination even in the absence
of mechanical error. The regulatory landscape

is woefully inadequate and cannot guarantee

to the public that packaging is not a source of
chemical and plastic particle contamination. And
with emerging science showing that chemicals
and plastic particles can migrate from the
plastic packaging into various food and beverage
products, we set out to determine whether
spout pouches present an exposure risk to
babies.

This report outlines the findings of a study
commissioned by Greenpeace International
that tested baby food products from Danone
and Nestlé, and presents some of the related

research on baby food packaging and everyday
food contact products. We conclude by calling
for swift action by Nestlé, Danone, other major
baby food providers, and governments, to
reduce microplastic and chemical exposure
risks and prioritize public health by accelerating
a transition away from plastic packaging towards

non-toxic, zero waste, reusable packaging.

A dragon spits out plastic packaging waste from fast-
moving consumer goods brands at a protest in Malta
for Our Oceans conference. © Bente Stachowske /
Greenpeace

Plastic waste in Manila Bay following Typhoon Yagi
© Jilson Tiu / Greenpeace



GENERATION PLASTIC: THE BABY FOOD POUCH BOOM

Plastic spout pouches have become the
dominant packaging format in the global baby
food industry, transforming the way millions of
babies are fed. They are now highly ubiquitous
and are the preferred option for many
parents and caregivers, for reasons of price,
convenience, brand preference or limited
available alternatives. Many babies often
consume multiple pouches in a day,

with millions consumed each day globally.

The global baby food market revenue was
valued at USD 84.31 billion in 2026 and is
projected to reach more than USD 100 billion
by 2029.2° Flexible plastic spout pouches now
exceed all other types of packaging for baby
food, globally, and are the fastest-growing
form of packaging at 818% year on year up to
2031, making up 3715% of 2025 global market
by volume.®® In major markets like the US,
pouches now outsell glass jars, surpassing
25% of baby food sales in under a decade.
Over the last 13 years, sales of baby food
pouches rose 900% in the US alone.® Fruit and
vegetable puree in pouches dominate sales in
Europe, have become the primary product in
the Australian baby food market,*? and grew
by 45% in Southeast Asia in the 5 years up to
2022.%

Spout pouches are one of several products
made of multilayered flexible plastic that also
includes packaging like sachets and wrappers.
Like pouches, sachet use has exploded,

with annual sachet sales reported to have
exceeded one trillion units in 2023, expected
to reach 1.3 trillion units by 2027.3* The market
size of the multilayer flexible packaging

market is forecast to grow at 5.3% year on

year from 2026 until 2035,% with revenue for
baby food at a growth rate of 5.8% until at
least 2029.%¢ Top growth regions include India,
China, United States, Germany and Brazil.

The rise in the consumption of plastic spout
pouches takes place within the context of an
overall growth in plastic production around
the globe. Plastic production is potentially
set to more than double by 2050% from

2024 levels,® with plastic packaging and
petrochemical products forecast to take

an ever-more significant role for the oil

and gas industry.® Plastic pouches are yet
another symptom of a broken, fossil fuel
dependent system that is driving a triple
planetary crisis — comprising climate change,
biodiversity loss, and pollution, which is
deeply interconnected with, and actively
driving, a severe human health crisis — and
exacerbating social injustice and inequities.

Celebrity tour of Cancer Alley, Louisiana
© Emmanual Hector / Greenpeace



PLASTICS, MICROPLASTICS AND CHEMICAL ADDITIVES

Plastic is made of a complex mix of polymers and chemical additives. Over time plastic materials
can shed tiny particles and release chemicals. In the context of food packaging, microplastics,
nanoplastics and chemical migrants are of concern.

The inner layer of the flexible film and part of the cap is in contact with the food, and the spout is
designed to be put in the baby’s mouth. Small plastic particles, (microplastics, and even smaller
nanoplastics), can break off from the packaging itself, and chemical additives can leach from the
polymer. Friction, such as opening the twist caps on bottles, cutting or tearing plastic packages*
or heating (like warming a pouch or bottle),* can potentially increase the release of plastic
particles and hazardous chemicals.*? These particles could then enter the food and be swallowed.
Thin and flexible plastic and a larger surface area of plastic relative to the food increases the
potential for migration of chemicals.*®* Chewing or sucking on items made of plastic also exposes
children to microplastics.** While chemicals in the printed outer layer of the pouch are prevented
from migrating into the food by the layer of aluminium foil** — the package is designed to be held
in the baby’s hands, which could be another route of exposure.

Spout pouches for baby food are typically made of three flexible layers, using various
types of plastic materials — Polyethylene Terephthalate (PET), Polyethylene (PE), High
Density Polyethylene (HDPE) — and aluminium foil, with a hard plastic cap and spout.

CAP AND SPOUT

* Most commonly HDPE

* Spout in the baby’s mouth, could be mouthed or chewed
* Inside of cap in contact with the food

PET outer layer
printed - in contact
with baby’s hands

PET/Aluminium foil
middle barrier layer

PE inner layer
the focus of this study - in
contact with the food inside

Figure 1: The anatomy of a baby food spout pouch



Chemical additives that can leach into food as
‘migrants’ include those used in making plastic
(like stabilizers, plasticizers, antioxidants,
pigments), as well as breakdown products

or impurities. Some chemicals are therefore
intentionally added substances (IAS) while others
are non-intentionally added substances (NIAS),
which may be by-products of manufacturing or
degradation, or contaminants arising from the
environment or from previous uses of recycled
plastics.*®

Chemical additives in plastic and the threat this
poses to human health and the environment is

an emerging issue of global concern.*” We are not
exposed to one chemical at a time, but potentially
to multiple substances simultaneously, known

as the cocktail effect. Whether they are family
members of the same chemical group, or from
other chemical groups entirely, these mixtures
could have additive or synergistic effects that
current safety assessments, which largely test one
compound in isolation, fail to predict.

Many chemicals from plastic are biologically
active, and can therefore impact bodily functions
and biological processes. For example, bisphenols
and phthalates, commonly associated with plastic,
are well-known endocrine-disrupting chemicals
(EDCs). They can mimic or interfere with
hormones in the body, even at very low doses,
and are linked to problems like reproductive
developmental defects, reduced fertility, thyroid
disruption, insulin levels, and cancer.”® Phthalates
(often used in printing inks and adhesives for
pouches) are implicated in genital malformations
in boys and metabolic changes.*® Other additives
(like certain flame retardants, UV stabilisers, or
lubricants) or processing aids can be toxic or
carcinogenic, such as antimony, which is used in
PET production.®

Babies explore the world with their mouths, such as this
baby in Germany chewing on a plastic toy. In the 1990s
Greenpeace campaigns on hazardous phthalates added to
soft PVC toys led to bans on their use for children under 3
globally © Stefan Bungert / Greenpeace



NEW RESEARCH:
MICROPLASTICS AND
CHEMICALS IN BABY FOOD

To directly assess whether plastic baby

food pouches release microplastics and
harmful chemicals into the food they contain,
Greenpeace International commissioned
laboratory testing at SINTEF Ocean (Norway)

in 2025. The study focused on two well-known
baby food products — one fruit-based, one
dairy-based - packaged in multilayer plastic
pouches with a hard plastic screw-top spout.
The products were analysed as sold (not
heated), using standard digestion and filtration
procedures for microplastics, followed by
p-Raman spectroscopy to identify plastic
particles, and comprehensive two-dimensional
gas chromatography mass spectrometry
(GCxGC-MS) to identify chemicals.

This study represents one of the first attempts
to assess the presence of microplastics and
plastic chemicals that could be released from
spout pouches into food, including baby food.
Most previous studies analysed food simulants
— but not the actual food contained in the
packaging.

ORGANIC

APPLES, ‘N B
-'LUEBERRIES\' -

Baby food in flexible plastic pouches.
© Anna Wells / Greenpeace UK

Methodology

For each brand — Happy Baby Organics
(Danone) and Gerber (Nestlé) — three pouches
of the same product were purchased and sent
to SINTEF for analysis. The pouches, which
were manufactured in the US, were purchased
via a Europe-based online retailer.

Microplastics

The methodology to identify plastic particles
that may have migrated from baby food
packaging into the food involved six steps.
This started by identifying which polymers
were present in the plastic packaging, for later
comparison with microplastics found in the
food samples, a test to see if the digestion
method for the food affects the packaging
plastic, the digestion of the baby food to
isolate particles, the inspection and analysis
of the particles found in the food, the creation
of ‘blank’ samples to control for laboratory
contamination, and finally a statistical analysis
to check that the results were not due to
chance.

Chemicals

The methodology to identify which chemicals
could be extracted from both the food and
packaging and may have migrated from baby
food packaging into the food, involved four
steps. Food samples were prepared by freezing
and weighing, chemicals in both the food and
the packaging were extracted separately by
ultrasonic extraction using solvents, which were
then analysed using GCxGC-MS, and finally data
processing and identification of the extracted
chemicals and their relevance to plastics.

For a full description of the methodologies
for both microplastics and chemicals, see the
Appendix.
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Results

Microplastics

Each of the six pouches were tested,

and microplastics were found in all food
subsamples. Polyethylene, which was
confirmed as the polymer used as the food
contact material (including the package cap),
was also tentatively identified in the food.
This tentative identification does not prove
migration, but does raise concerns about the
possibility, as well as the potential health
outcomes such exposure could represent. The
pouches had up to 54 (Nestlé yoghurt) and
up to 99 (Danone fruit puree) microplastic
particles per gram of foodstuff, on average,
or an estimated total of more than 5,000
particles in each Nestlé Gerber pouch and
more than 11,000 in each Danone Happy
Baby Organics. Spectral analysis identified
polypropylene (PP) and polyamide (PA), as
well as tentatively identifying polyethylene
(PE). Particles tentatively identified as PE
microplastic were the most abundant,
occurring at similar levels in both products.
This suggests that abrasion or degradation of
the inner PE lining in contact with the food
may contribute to the microplastic content in
the food.

As the microplastic detection method was
limited to particles larger than 20 pm, it’s
possible that smaller particles, especially
nanoplastics, could have been present, below
the resolution threshold. While the results
indicate that the packaging is a possible
contributor to the microplastics found, other
sources can’t be ruled out, as contamination
could have occurred at various points along
the production and supply chain.

Research into microplastics in food and
human matrices is evolving, and uncertainties
in analytical methods are still being explored.
One known challenge is that the spectral
'fingerprints' that certain plastics produce
during their analysis can closely resemble
those of natural compounds.®' For example,
the analytical ‘fingerprints’ of polyethylene
(PE) and certain long-chain fatty acids such as
stearic acid can be nearly identical®? especially
in complex food matrices, such as those
contained in the fruit puree and yoghurt.
While the methodology included a step to
remove fatty acids from the sample by rinsing
with ethanol before analysis, the food sample
is complex and complete removal cannot be

guaranteed.

These spectral overlaps were carefully
reviewed during data interpretation

to minimise misclassification, though
identification of PE microplastics remains
tentative.

Polyamide (PA) can be mistaken for proteins,
but in this case, it was mainly found in

the fruit product, which, according to

the manufacturing specifications, is not
expected to contain substantial amounts

of proteins, suggesting PA is a more likely
identification. Furthermore, the ethanol wash
was implemented to remove residual proteins
as far as possible, and the possibility of PA
spectral misinterpretation is considered
limited. Polypropylene has not been shown to
have common spectral mismatches. As both
PA and polypropylene were not identified in
the plastic pouch, this contamination must
have come from other sources such as the
supply chain.

1"



It should also be noted that some microplastic particles were also identified in the blank samples.

This is however a common phenomenon, and the levels of microplastic particles in the blanks were
compared against those identified in the food samples to identify which particles were found in the
food sample, which were not a result of laboratory contamination.

What we can say with confidence is that the plastic particles tentatively identified in the baby
food are also contained in the packaging. This presents a real and avoidable risk of exposure to
microplastics and chemical migrants in baby food.

Chemicals

Chemical analysis tentatively identified 81 chemicals in the Danone fruit puree and 111 in the
Nestlé dairy-based puree, which were also detected in the respective packaging materials. Cross-
referencing with the PlastChem database, an inventory of chemicals known to be used in or
found in plastics, revealed that 55 of the substances found in the fruit sample and 28 in the dairy
sample were identified as plastic-associated chemicals (see Figure 2).

One chemical found in both the packaging and the yoghurt was tentatively identified as 2,4-di-
tert-butylphenol (2,4-DTBP), a chemical of concern. It is recognised as hazardous to human health
and the environment, has been associated with endocrine-disrupting effects, and could also act

as an obesogen.%?

While the presence of these substances in both the packaging and the food does not definitively
prove migration from the packaging into the food, it raises concern. The overlap indicates a link

DANONE Nestle

CHEMICALS IN PACKAGING L— — Dairy-based

Fruit food b
55 of the 81 . 00
chemicals 7 4/ 5 28 of 'the 1M
tentatively Pt " | CHEMICALS IN FOOD ) o chemicals
identified afppquA - = ’ tentatively
in both the . ) identified in
fruit-based ORGAISS I both the
food and APPLES, 4 s “Wevelopme: dairy-based

i W v food and
packaging il :
are plastic 244 111 ma&s};ﬁ;ﬁ. packzilgmg are
associated 1 plastic
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(39
i

Figure 2: Plastic-associated chemical tentatively identified in both the packaging and the food 12



Twin babies eating food from plastic pouches © Greenpeace

between packaging and food content is likely. However, chemical contamination could also have
occurred at other stages of the production process, or chemicals could have leached from the
food into the packaging under certain conditions. Further targeted chemical analysis would be
required to confirm the identity and concentration.

Given that these chemicals are not disclosed on product labels, their presence in baby food,
even in trace amounts, is cause for scrutiny, particularly in the context of babies’ heightened
vulnerability to endocrine-disrupting compounds (EDCs). EDCs can interfere with hormonal
development at extremely low doses, particularly during early life.5*

Research conclusions

This study is among the first to examine actual baby food products, rather than food simulants, for
both microplastics and plastic-derived chemicals potentially migrating from multi-layered plastic
packaging.

The study found microplastics in all food samples tested. While the study cannot confirm that the
packaging is the source, the overlap between the findings for food and their packaging materials is
cause for concern. Multiple plastic-associated chemicals were tentatively detected in the food samples,
including a potential endocrine disruptor 2,4-di-tert-butylphenol (2,4-DTBP).*® Further research, such as
targeted analysis®® of 2,4-DTBP, as well as other chemicals identified as potential endocrine disruptors
through screening,®” would be valuable next steps to potentially identify other risk factors.

Until proven safe, single-use plastic pouches should not be assumed to be risk-free.

13



BROADER SCIENTIFIC EVIDENCE: MICROPLASTIC AND
CHEMICAL MIGRATION IN BABY FOOD PACKAGING

Our findings are not occurring in isolation. In
recent years, a number of pioneering studies
from around the world have raised red flags

about plastics in contact with baby food. We’ve
reviewed a few key studies and summarise their

main findings below.

Studies on baby food pouches

. Analysis of 15 commercial baby food

pouches® found unexpected chemical
contaminants in baby food in plastic
packaging. Researchers tentatively identified
42 different chemicals that had potentially
migrated into the food: strikingly, 39 out

of the 42 were non-intentionally added
substances (NIAS) (including eight NIAS
detected for the first time), the majority of
which were classified in the higher toxicity
class according to an established hazard-
based screening system. In addition, the
majority of the NIAS found in simulant tests
were also found in the actual baby food,
pointing to real-life exposure.

Analysis®® of two commercially available
multilayer plastic food pouches for purée
and juice from fruits and vegetables
detected 26 potential migrating substances
in food simulants, of which 23 were NIAS.
The study noted that better analytical
methods are needed to catch these
unknown unintentionally added substances,
underscoring a regulatory blind spot.

In one of the most comprehensive studies
on baby food pouches to date,®° researchers
tested 79 different baby food pouches
(single-use and reusable) from 24 brands,

using food simulants and advanced chemical

analysis. They found:

@ \Widespread detection of harmful

endocrine disrupting chemicals in baby
food packaging, such as four bisphenols
(including BPA) and five phthalates,
including three which are banned in baby
food materials under EU law. BPA was
found in 30% of samples; the phthalate
DEHP in 23%.

Multiple other contaminants, with a total
of 26 additional compounds identified or
tentatively identified as migrants from
packaging, including 23 non-intentionally
added substances (NIAS). Some of

these chemicals had never before

been detected in baby food packaging,
highlighting regulatory blind spots.

Migration likely from packaging layers. The
chemical profiles suggest that many NIAS
originate from the adhesives and plastic
layers used in multilayer pouch packaging,
which can react or degrade over time,
especially during heat processing and
storage.

Theoretical estimated safety thresholds
were exceeded in some products. For
one NIAS chemical (AA-DEG), estimated
exposure from just one pouch per day
exceeded the safety threshold (Threshold
of Toxicological Concern) in 40% of tested
products, raising a red flag for routine
infant consumption.

Studies on other plastic products
associated with baby feeding

. Another study,® which looked at the
migration of chemicals from baby bottles
rather than pouches, found that multiple



compounds leached from bottles, some
exceeding the estimated safety thresholds
for babies.

. A high profile study®? on microplastic
release from polypropylene (PP) infant
bottles revealed that preparing infant
formula in PP bottles releases enormous
numbers of microplastics. Under typical
warming and shaking conditions, a single
PP bottle could release in the order of 1 to
16 million microplastic particles per litre of
formula, as well as trillions of nanoplastic
particles. Warmer temperatures (70°C water)
greatly accelerated this shedding. The study
demonstrated that infants can have very high
microplastic exposure from a single source;
an average bottle-fed infant might ingest >1
million particles per day.

c Scientists have also examined volatile
chemical leaching from breast milk storage
bags®® made of food-grade plastic. Every
bag tested leached identifiable chemicals
into milk, predominantly the degradation
products of the antioxidant Irgafos 168, a
common plastics stabiliser, which breaks
down to form compounds like 2,4-DTBP
(also tentatively identified in the packaging
and dairy-based puree of the Nestlé product
in this study commissioned by Greenpeace
International) and others. The study found
that these NIAS antioxidant byproducts from
the bags specifically marketed for feeding
babies, ended up in the milk to be consumed
by babies.

There are multiple ways that babies can be
exposed to microplastics through feeding, for
example a study also found microplastics in
100% of infant formula powder samples.®* A
2022 scoping review®® on microplastics and

child health concluded that even though data
on children’s exposure are extremely limited,
the data that do exist indicate that children

are exposed to microplastics and subsequently
are at risk. Collectively, these studies paint a
consistent picture: Plastic baby food packaging
(and utensils) can be a source of chemical

and particulate contamination. Whilst the
methodologies and focus of the research varies
across the different studies, one common
thread is that few conclude there is no exposure
risk.

Improved analytical techniques are showing
higher contamination. Several of the studies
mentioned used cutting-edge analytical
chemistry techniques. Currently, there is a wide
range of analytical techniques for analysing
microplastics, but new and ongoing research

is improving the accuracy and reliability of
analysis, enabling a more precise particle count
of different polymer types and sizes,® in turn
potentially finding results that would otherwise
be missed. For instance, packaging might have
passed regulatory migration tests whilst still
leaching compounds that only advanced analysis
can spot.

The scientific literature therefore reinforces the
warning signs shown by our research. As new
evidence emerges, it consistently points towards
microplastic and chemical exposure, and this is
true across multiple types of plastic products.
Even “BPA-free” or “phthalate-free” labelled
products can contain other bisphenols or
phthalates;®” even the best food-grade plastics
leach NIAS; even products made by well-known
brands have been found with unexpected
chemicals. Wherever we look with the right
tools, we find the fingerprints of plastics
permeating baby foods.

15



Beyond plastics — problems
with spout pouches

Besides the potential health risks of
microplastics and plastic chemicals on
babies, concerns have been raised by
public health nutritionists about the
growing market for spout pouches and
their nutritional impact on babies and
toddlers, specifically the high levels

of sugars and low mineral and vitamin
content in many products.®® Overreliance
on spout pouches is starting to be
associated with growing levels of dental
decay and obesity amongst young
children.®® Both the UK NHS and the World
Health Organization say that babies can
eat too fast when they suck directly from
the pouch, and that this can also cause
dental decay: despite recommendations
companies do not label packaging with
advice for parents against feeding children
directly from the spout.”

There are also concerns about impacts
on developmental and sensory skills such
as oral motor development, fine motor
development, social skills and potential
feeding issues when food pouches are the
primary foods that a child is exposed to,
though there is little research about this.”
A survey in the UK found that over 9 in 10
parents (92%) of children aged 0-3 use
commercial baby and toddler foods, with
almost half (47%) using them "always" or
"most of the time", and that the way older
children eat is also changing, with 1in 5
parents still using fruit based purees and
pouches with children age 2-3 years, when
children should be eating proper food.”

THE VULNERABILITY OF BABIES
TO MICROPLASTICS AND
CHEMICALS

Babies are not just “small adults” They are
growing and developing at an extraordinary rate,
continuing the development process which
started in the womb, and their physiology is very
different from that of older children or adults.
This potentially makes them more vulnerable to
contaminants like microplastics and chemicals in
their food.

Considerations for impacts on developing babies:

. Vulnerability to developmental health
effects with life-long consequences:
Babies’ brains, immune systems, endocrine
(hormonal) systems, and other organs are
immature and still developing rapidly. These
critical developmental processes that are
taking place can be disrupted by chemical
contaminants. For example, hormonal
signalling is critical for development in the
womb, but also for postnatal development
and can lead to impacts such as altered
behaviour and cognitive effects or impaired
sexual development.” Exposure to an
endocrine disruptor during this window can
cause lasting or even permanent changes that
alter structure or function. In other words,
a dose of chemicals that might be harmless
to an adult could profoundly affect a baby’s
developmental trajectory.
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‘ Immunity and metabolism: Babies’ detoxification systems (like the liver enzymes that break down
toxins, or the kidneys that excrete them) are not fully functional in the first months of life. Newborns
have a very limited ability to metabolise many chemicals. Thus, toxins can circulate longer and
nanoplastics in particular are more likely to accumulate in sensitive organs, triggering inflammatory
or oxidative stress from foreign particles.”

. Higher exposure per body weight:, Infants eat and drink more per kilogram of body weight than
adults do; for example, young children require 3 times more water per unit of body weight than
adults.”® This means that if there is a certain concentration of microplastics or chemicals in a food,
the baby gets a much higher dose relative to their size. Higher relative dose = higher potential risk. In
addition to food, babies and young children are more also more directly exposed to multiple other
sources of microplastics and plastic chemicals.””
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PLASTICS - BEYOND THE
REGULATORY FRONTIER

Scientific and medical authorities agree - babies
and pregnant women need stronger protections
from harmful chemicals. For example, the
American Academy of Pediatrics advises parents
to avoid heating food in plastic containers and
to choose glass for infant meals to reduce
chemical leaching and the subsequent potential
adverse health effects.” France legislated a ban
in 2025 on the use of plastic food containers

in schools, nurseries, and in university catering
services, citing the health risks posed by
plastics.t® And yet despite increasingly stringent
approaches like these being taken with regards
to plastic, that same precaution is yet to be
extended to the widespread use of plastic
packaging on sale in the market for food, and
most shockingly, to plastic packaged baby

food. This is particularly the case for the use of
spout pouches for baby food, as much of the
regulation on food safety and packaging was
developed before these came on the market
and is now out of date.”

When it comes to the release of microplastics,
regulation so far focuses on plastics that are
already considered as microplastics, such as
microbeads and glitter, or measures to address
microplastics in wastewater systems.®? As yet,
there are no regulations or limits on the release
of microplastics from articles made of plastic
such as packaging or other consumer products,
or controls on the use of plastic for such
products, even when these can leak into food or
even baby food, and impact human health.

Regulation is more developed where chemicals
are concerned. Food Contact Materials (FCMs)

are regulated and certain chemicals have been
banned or phased out in some countries. For
example, in the US, the State of California
banned the use of PFAS in plant-based food
packaging in 2021 followed by a ban on the
intentional use of PFAS in all food packaging

in 2025, bans on PFAS in various products in
several other US States® and a ban on the

use of PFAS above certain thresholds in food
packaging by the EU in 2024.2* The EU also sets
the standard globally with its comprehensive
regulation on chemicals, and recently banned
the use of Bisphenol A (BPA) in the manufacture
of food contact materials, including preventing
the substitution of BPA with other hazardous
bisphenols, which is due to come into force

in 2026.85% The EU also sets concentration

and migration limits in food packaging for five
phthalates of concern,®” as a result of their
designation as Substances of Very High Concern
under its landmark 2006 REACH Regulation.®®
However, this is not sufficiently precautionary,
as these limits do not account for the
vulnerability of babies, and other phthalates are
allowed to be used as technical support agents
in food packaging materials that do not come
into contact with fatty foods or foods meant for

Meeting with UN Environment Programme Executive
Director Inger Andersen in Geneva to hand in a joint letter
requesting action to address the growing number of fossil
fuel lobbyists attending Plastics Treaty INCs. © Marie
Jacquemin / Greenpeace
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infants or young children.®® In addition, food contact products and materials manufactured outside the
EU are not exclusively made to comply with European Union FCM regulations, which presents a risk of
non-compliance.®® These risks are difficult to check as there is no legal requirement under REACH for

companies to provide the data about chemical inputs for polymers or finished textile products through
their complex supply chains.”

Many other countries align somewhat with the EU’s REACH regulation on hazardous chemicals,

such as China, India, Korea, Turkey, non-EU European countries, and Canada, but new developments
could take time to be adopted.®? In many jurisdictions precautionary action is not implemented in
regulations, which favour limits on hazardous chemicals based on conditional risk (i.e. exposure to

a hazardous chemical is allowed if kept within “safe” levels) rather than the intrinsic risk posed by
certain chemicals (i.e. the inherent hazard that a chemical poses). This complexity around when
microplastics and hazardous chemicals are and are not allowed or controlled, in which products —
particularly concerning plastics where rules may not apply — can be highly problematic and exposes
people to a range of risks and potential negative health outcomes. And while the knowledge around
the human health implications of both plastic-associated chemicals currently used in food contact
materials and from the release of microplastics still contains a number of gaps, this should not be an
excuse for inaction. As one study recommends: "a precautionary approach aimed at limiting human
exposure to micro and nanoplastics, including from food contact articles, is prudent”®

The development of REACH and other developments such as the global Stockholm Convention on
Persistent Organic Pollutants has been groundbreaking, and a vital tool for addressing the threat of
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hazardous chemicals. But when it comes to
plastic, the known universe is just the tip of the

iceberg.

What we don't know, we don't measure,
let alone regulate

Non-intentionally added substances (NIAS)

are a recurring and unpredictable issue. Many
of the chemicals found in studies are NIAS:
because they are not deliberately added they
are not evaluated for safety. Even identifying the
molecules and chemical compounds can prove
challenging, and they cannot easily be analyzed,
assessed, and regulated.®* Regulatory bodies,
which typically focus on known additives, are
not well-equipped to deal with NIAS. Yet, most
plastic packaging for food contains NIAS, and
most of the substances that migrate from these
plastics are NIAS - including, for example,
chemicals that have degraded from plastic
additives like antioxidants — which can be a risk

even at low levels.%®

Furthermore, even the most stringent
regulations fail to account for the ‘cocktail
effect’, with no regulatory requirement to assess
the toxic effects of chemical mixtures migrating
from food packaging. The ‘safe limits’ used in
EU packaging law®® assumes a very low level of
a substance is safe, but this does not account
for combinations of multiple chemicals. This
strongly argues for a precautionary approach

to reduce overall chemical complexity and
exposure rather than chase them after the fact.

When there is no “safe dose” -
endocrine disruption

Many chemicals found in plastics (bisphenols,
phthalates, phenols) share an ability to interfere
with hormone systems at doses well below

the “safe” regulated limits. Infancy is a time of
hormonal signalling for growth and development
(even in utero, hormone levels guide organ
formation). Disrupting that finely tuned system
can have developmental, neurological, and
reproductive consequences that might not
manifest until years later — and for endocrine
disrupting chemicals, there may be no safe
level at all during development. This presents
as an invisible threat, because although it may
not result in immediate illness as a result of
exposure, harm potentially may not manifest
until many years later in life, and can potentially
be permanent. Reducing early exposures is an
investment in better health outcomes down the
road.

The science is clear - babies are more exposed,
less equipped to detoxify, and more likely to
suffer lasting harm from early exposures. They
cannot avoid exposure on their own and rely on
caregivers and society more broadly to shield
them from hazards. If their primary sources

of nutrition - breast milk, formula, or pouch
purées - are potentially containing plastics or
chemicals, this highlights an urgent need for
stronger protections and a more precautionary
approach to be applied.

Millions of plastic pellets spilled from freight ship in
Galicia, Spain. ©® Greenpeace / Manoel Santos
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CONCLUSIONS

The introduction of flexible pouches has
morphed the global baby food market into
one dominated by plastic packaging. Yet there
has been minimal scrutiny of the impacts that
microplastics and plastic chemicals could be
having on babies’ health — or consideration
for the future health impacts of plastic on a
whole generation. Various factors at play have
now put plastic packaging in the spotlight.

A growing body of science about exposure

to microplastics and plastic-associated
chemicals, an increase in evidence of plastic
contamination in food supply chains, and a
collective wariness about the takeover of
plastic packaging on grocery store aisles, have
all prompted questions about babies’ risk of
exposure through the food they eat.

The new research presented in this report
reveals that plastic particles are making
their way into the baby food of Nestlé’s
Gerber and Danone’s Happy Baby Organics
pouches. Evidence further suggests that
the spout pouches are a potential source of
microplastics. Plastic-associated chemicals
may also be migrating into the food. The
suggestion that these companies’ plastic
packaging could be exposing babies to
potentially harmful plastic particles and
chemicals demands immediate precautionary

action.

This study contributes to the growing body
of research on the exposure associated
with plastic food contact packaging. It is
yet another example of the huge gaps in
regulation, corporate policies and collective
awareness about the potential hidden
ingredients in food that comes wrapped in

Plastic and textile waste at Dandora dump site in
Nairobi. Maribou storks flying around. © Kevin McElvaney
/ Greenpeace

plastic. Thousands of chemicals are used or
present in food contact materials, but only a
tiny fraction of them have data on whether

they are harmful.

While food contact materials require some
level of safety testing, current regulatory
regimes fail to consider the scope and
approach necessary to protect consumers. In
particular, the special vulnerability of babies
and children is not considered. Corporate
oversight is therefore inadequate and any
voluntary internal policies and testing protocols
of most companies do not go far enough to
ensure safety. The plastic pollution crisis

is on the cusp of becoming a public health
emergency.

Surely we can all agree that polluting babies
and children with potentially harmful plastic
particles and chemicals is not acceptable.
Plastic pollutes from production through to
disposal. Until the world makes less plastic,
no baby born in today’s society can avoid

it completely. But why would we choose

to continue using plastic as a material for
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Greenpeace's message is beamed onto the UK Houses of Parliament days before delegates gather for the
Global Plastics Treaty negotiations in Paris. © Ollie Harrop / Greenpeace

delivering food to babies, when it is so inherently unsuitable, and also avoidable? There are clear,
concrete steps that corporations and governments can take now that can start to make a difference.
When the existing harm and potential risks to babies, people and communities are fully considered,

delaying action is not just ill-advised, it’s unethical.

More action is urgently needed to protect the health of babies, all people and the natural systems that
sustain us, from harmful chemicals and plastic. Governments must work nationally and globally to
secure a strong Global Plastics Treaty that dramatically reduces global plastic production, eliminates
hazardous plastics and associated chemicals, and drives a justice-centred, at-scale transition to

reuse-based systems. All companies that rely on plastic packaging must reconsider their business
model, prioritising baby food, baby products and food contact packaging. Non-toxic, plastic-free,

zero waste, reuse-centred product delivery systems and packaging alternatives already exist in
communities around the world. Nestlé and Danone, and other major consumer goods companies and
supermarket chains must take responsibility by swapping flexible packaging for healthier alternatives
and supporting policies that accelerate reuse system expansion. The health of future generations

depends on it.




RECOMMENDATIONS

Guiding framework: The Precautionary
Principle

Corporations and governments must urgently
take concrete steps to minimize exposure to
microplastics and associated chemicals. To this
end, the precautionary principle must guide the
prevention of pollution and exposure to plastics
and plastic chemicals based on their intrinsic
hazard, rather than a risk assessment that
determines “safe levels”. This approach can be
understood as:

“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. In this context the proponent of an
activity, rather than the public, should bear the
burden of proof” (The Wingspread Statement,
1998).%°

There is a growing body of evidence suggesting
an increasingly clear correlation between
exposure to microplastics and plastic
chemicals in everyday life and negative health
outcomes. However, there are few definitively
demonstrated direct causal links. This situation
is not without precedence.

Between 1950 and 2000 it is estimated that
tobacco consumption contributed to the deaths
of around 60 million people, during which time
the tobacco industry continually sought to
create doubt and delay discussions about the
exact extent of the harm caused by tobacco.®
Similar delaying tactics have also been seen in
discussions on the use of both asbestos and
lead™

The burden of proof should not be on the
general public to demonstrate that they have
suffered as a result of plastic food packaging
before action is taken. Rather the onus
should lie on producers to prove that their
products are safe and do not pose a risk to
people. An example of the application of this
concept - known as “no data, no market”

— already exists in the EU REACH Regulation
which “places responsibility on industry to
manage the risks from chemicals and to
provide safety information on the substances...
[Manufacturers] and importers are required

to gather information on the properties of
their chemical substances and to register that
information.”°?

As highlighted by this report, responsibility

lies with the producers of plastic-packaged
goods, and especially for baby products, to
demonstrate that any products that they put
on the market pose no threat. Evidence in

the scientific literature and the potential for
lifelong negative health outcomes demands
precautionary action, a need already highlighted
by recent product recalls/o"4

While the plastics crisis deepens and exposure
pathways to microplastics and chemicals
proliferate, change is urgently needed. Further
delay would mean exposing society to risks that
could otherwise be avoided.
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For Policymakers and Regulators

Immediate action to close the policy gaps and
protect public health and the health of babies
worldwide is needed. This will require urgent
policymaking at both national and international
levels.

Governments must ensure that negotiations

for a UN Global Plastics Treaty deliver a Treaty
that embeds the precautionary principle in its
policy and decision-making procedures, includes
legally-binding measures to protect human
health, and delivers systemic global change. In
order to achieve this, the Global Plastics Treaty

must:

. Cut plastic production by at least 75% by
2040, to protect our health, our communities

and planet.

c Eliminate all problematic plastics, prioritising
baby food products, food contact packaging,
flexible multilayered packaging (including
pouches, sachets, wrappers), and other
known highly problematic plastic types,
including PVC, expanded-polystyrene and
polystyrene.

. Eliminate the use of hazardous chemicals
in plastics production and those found in
plastics, and ensure these provisions can be
strengthened over time.

. Facilitate an at-scale, justice-centred,
transition to zero waste, reusable and non-
toxic plastic-free product delivery systems

and packaging alternatives.

c Centre Indigenous Rights and knowledge,
human rights and the health of communities
and vulnerable people which are the most
impacted by the plastic pollution crisis.

. Require that non-toxic, plastic-free, zero
waste, and reuse-refill based packaging
alternatives are offered at a national level at

no extra cost to the consumer.

National governments should not wait for the
Global Plastics Treaty to take immediate action.
Examples of national regulation include:

. Bans on single-use plastics and plastic
packaging, prioritizing packaging used in
baby food products, food contact packaging,
flexible multilayered packaging (including
pouches, sachets, wrappers), and other
known highly problematic plastic types,
including PVC, expanded-polystyrene and
polystyrene.

. Bans on the use of plastics in other baby
products that increase the risk of exposure

to microplastics and chemicals.

c Implementation of the precautionary

principle to prevent the use of hazardous
plastics and chemicals, based on their
intrinsic hazard and not on a risk assessment

which determines so-called safe levels.

. Bans on the use of hazardous substances
and groups of chemicals to avoid regrettable
substitutions, starting with endocrine
disrupting chemicals (EDCs), PFAS,
bisphenols, and phthalates in all packaging
and food-service applications.

. Hazard-based criteria (e.g. intrinsically

hazardous chemicals such as persistent,
bioaccumulative, and endocrine-disrupting
substances) to restrict or phase out polymers
and additives before evidence of effects at
specific exposure levels is available.

c National reuse strategies with targets across

relevant sectors, and funding and incentives
for reuse system infrastructure and its

expansion.
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. Closing the regulatory gaps to protect the
health of consumers from microplastics
and hazardous chemicals in food packaging,
including by developing or updating national
legislation based on the principle of “no data,
no market”.

Requiring full material disclosure and
chemical safety information for all food
contact products.

Establishing harmonized limits or bans on
the release of microplastics from plastic
products and reusable plastic containers.

Ensuring that new materials undergo an

independent safety review before market
entry.

Action on tanker with petrochemicals destined for plastic
production in South Korea ©® Jung Taekyong / Greenpeace
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Stop feeding the
world with plastic
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Greenpeace activists demand: "Stop feeding the world
with plastic" at Nestlé headquarters in the Swiss town of
Vevey. © Greenpeace / Joél HUAN

For baby food manufacturers, major
food brands, and retailers

Corporate packaging policies require an urgent
overhaul to better ensure consumer safety. In
the absence of adequate regulatory regimes,
there are many actions that companies of

all sizes can take to reduce the potential for
microplastic and hazardous chemical exposure
risk through their packaging and wider business
operations. Multinational corporations have an
added responsibility to support policymaking
that tackles their disproportionate contribution
to the plastic waste and pollution crisis and
ensures food safety. Greenpeace is calling on
baby food manufacturers, major consumer
goods companies and supermarkets to:

. Create a plan to phase out plastic packaging,
starting with baby food products, food
contact packaging, flexible multilayered
packaging (including pouches, sachets,
wrappers), and other known highly
problematic plastic types, including PVC,
expanded-polystyrene and polystyrene.

Review internal product testing policies
and protocols to include microplastics and
plastic-associated chemicals.

Eliminate the use of hazardous substances in
packaging and products, through the creation
of Restricted Substances Lists'*® of priority
chemicals selected on the basis of hazard
and chemical group.

Commit to ensure ‘zero release’ of

microplastics and hazardous plastic
chemicals from all food packaging materials.

Create an overarching packaging policy
that includes clear chemical and packaging
source material criteria.

Follow the zero waste hierarchy in packaging
design, prioritizing reduction and reuse.
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. Commit to transition from plastic packaging
to zero waste, reusable-refillable and non-
toxic alternative delivery systems.

. Work with supply chains and stakeholders
across relevant sectors to create and scale
coordinated, standardized, community-

centred, and low carbon reuse systems.

‘ Publicly support policies that accelerate
a shift to a non-toxic, zero waste future,

including initiatives that incentivize, invest fOX'c_FREE CH"-DHOOD !

in and regulate the reduction of plastic &
production and consumption, the elimination GREEN'PEACE
of chemicals of concern, and reuse system Fy g
expansion. : i

. Improve transparency and customer
awareness about packaging by disclosing
packaging testing requirements and publicly
disclosing the exact amount, material and
chemical composition, and weight of plastic
packaging produced annually, as well as the

presence of chemicals of concern.

. Stop giving false reassurances to customers Activists display baby dolls in prams wearing gas masks

and hold a banner reading 'Toxic-free childhood' during a
protest at a WHO (World Health Organization) meeting. ©
‘safe’ statements for reheating food in Greenpeace / Juraj Rizman

about packaging safety. Immediately remove

plastic packaging, prioritizing baby products
and food packaging, and products aimed at
high frequency consumption.

‘ Avoid false solutions and false narratives
about plastic recycling. Company investment,
research and development, and support
should follow the zero waste hierarchy
and prioritize customer health, social
responsibility and environmental protection
and regeneration.

‘ Centre the rights, knowledge and health of
communities impacted by your products
and packaging. Strict packaging sourcing
requirements must uphold Indigenous
Rights, human rights and workers’ rights
across supply chains.
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APPENDIX: METHODOLOGY FOR MICROPLASTICS AND

PLASTIC CHEMICALS

Methodology for microplastics

Objective: To identify plastic particles that
may have migrated from baby food packaging
into the food.

Step 1. Create a “fingerprint” of the packaging
Tiny pieces of the plastic pouch and spout
(1000-2000 pm) were cut and analysed.
Raman spectroscopy was used to identify

the plastic polymers, which are primarily
polyethylene (PE) for the film and typically
high density polyethylene (HDPE) for the cap
and spout. This spectrum acts like a “barcode”
for later comparison with particles found in
the food.

Step 2. Test whether the digestion method
affects plastic

These reference plastic pieces were placed in
the same digestion solutions used later on the
food:

* 10% Potassium Hydroxide (KOH) for 72
hours at 50°C

*  30% Hydrogen Peroxide (H202) for 24 hours
at 50°C

After soaking, the plastics were checked

to see if they had degraded or broken into
smaller pieces. The plastics remained stable,
confirming that if particles of these plastics
were present in the food to be tested in step 3,
they would not be damaged during the testing.

Step 3: Digest the baby food
A 10g sample of fruit or dairy puree was treated
with:

*  10% KOH (72h) to dissolve proteins and fats,
then

Filtering through 300 pm and 10 um filters,
then

e 30% H202 (24h) to remove remaining non
polymeric organic chemicals, then

*  50% ethanol wash to dissolve any remaining
biogenic molecules.

The 50% ethanol rinsing step was implemented
to remove fatty acids from the sample prior to
Raman analysis, however, given the complexity
of the matrix, complete removal cannot be
guaranteed.

Step 4: Inspect and analyse the remaining
particles

Large particles (>300 um) were checked using a
microscope, none were identified as plastic.
Smaller particles (20-300 ym) were suspended
in 50% ethanol and filtered onto a 5 um

silicon membrane and analysed by p-Raman
spectroscopy.

Raman details: A laser was used to scan

each particle. Spectral data were compared

to known plastic reference libraries. The
plastic types identified were: polyethylene
(PE), polyamide (PA), polypropylene (PP),
polyester (PES), polystyrene (PS), ethylene vinyl
acetate (EVA), polyneopentylene terephthalate
(PNT), isoprene-based copolymer (SIS), and
polybutylene terephthalate (PBT). Extra care
was taken to manually review results, as the
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Raman spectra PE and fatty acids (like stearic
acid) can look nearly identical.

Step 5: Control for laboratory contamination
Lab protocols were followed to avoid airborne
microplastics contaminating samples: no plastic
tools or containers; use of glass and metal
equipment; cotton lab coats; all water and
solutions filtered before use; covered filters and
beakers; dedicated clean workspace.

Three control (procedural blank) samples

were prepared without any food. These blanks
went through the same lab process (digestion,
filtration, analysis) however without any food
samples. These negative controls aid in detecting
any background contamination that might occur,
for example from the air, lab equipment, or filters.

Some particles were found in the blanks; this
is common in microplastic studies. The key is
to compare levels in blanks vs. real samples. If
samples show significantly more particles than
blanks, the signal is meaningful. The report also
noted a significantly different composition of
polymers between the food samples and the
blanks.

Step 6: Statistical analysis

Differences between real samples and blanks
were analysed. Permutational Multivariate
Analysis of Variance (PERMANOVA) statistical
tests were used to ensure findings were not due
to chance.

Notes

This method both identifies and counts
microplastic particles larger than 20 um and can
match plastic types to that used in packaging.

It can also remove organic matter carefully

to minimise false positives and helps control
contamination. However this method does

not detect nanoplastics (<20 pm) and cannot

definitively prove the source of plastic (e.g. PE
from pouch vs factory processes). This method
quantifies the particle count, however it is
limited by the underlying issue that the Raman
spectra of some polymers (e.g. PE) are similar if
not nearly identical to the spectra of some food
fats, so particles containing food fat could be
misidentified as PE.

These limitations apply to all microplastic
research globally but are not necessarily
judiciously considered and universally
communicated.

Methodology for chemicals

Objective

To identify which chemicals could be

extracted from both the food and packaging,
and subsequently to identify plastic-related
chemicals (e.g. plasticisers, antioxidants,
stabilisers) found in both, and therefore may
have migrated from baby food packaging into the
food.

Step 1: Sample preparation

Baby food contents were freeze-dried to remove
water, then weighed. Pouches were rinsed clean
to isolate just the packaging material. Blanks
(control samples) were prepared using pure
sodium sulphate to check for lab contamination.

Step 2: Solvent extraction

Packaging and food were each extracted via the

following steps:

* Ultrasonic extraction using ethyl acetate for
30 minutes at 60°C

» Ultrasonic extraction using dichloromethane
for 30 minutes at room temperature

* The solvents were added directly into the
pouches to mimic real packaging condition

» Extracts were combined, filtered through a
0.7 um sieve, reduced in volume, and stored

in glass vials
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Step 3: GCxGC-MS chemical analysis

The extracts were analysed using two-dimensional gas chromatography-mass spectrometry (GCxGC-
MS). This method separates chemicals in two dimensions (by volatility and polarity), and then
identifies them based on their molecular fingerprint (mass spectrum).

Step 4: Data processing and identification

Raw chemical data was processed by firstly using MassHunter software to provide initial chemical
identification, followed by RStudio software to harmonise results, providing a consistent standard
format and filtering out duplicates.

At this stage background contaminants from blanks were removed, and chemicals found in both
packaging and food were flagged. Matches were cross-checked against the PlastChem database™’ to
confirm plastic relevance.

Notes

This method employs Non-Target Screening (NTS), which looks for a wide range of chemicals rather
than looking for a more limited pre-set list of chemicals. The method detects chemicals present in a
sample and then compares the mass spectra of each chemical against a library of chemicals. As such,
this tentatively identifies potential plastic-related chemicals in food and can identify chemicals found
in both packaging and food by overlapping chemical fingerprints. However this does not confirm the
identity of each chemical, nor indicate the source of the chemical.

Dr David Santillo examines microplastics under the microscope for another study at
the Greenpeace International laboratory. © Jack Taylor Gotch / Greenpeace
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