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Plastic miraculously appears from 
nowhere

and goes to nowhere



Health impacts throughout the life cycle of plastics
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⮚ Benzene, Polycyclic Aromatic Hydrocarbons, 
Styrene

⮚ Cancer, Neurotoxicity, Reproductive Toxicity, Eye 
and Skin irritation, Low birth weight … 

physical + mental health

But still: 
- Lack of info on cumulative impacts and exposure
- Misleading safety records (e.g. contract workers 

omitted)
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Polymers, additives and “other” substances

⮚Thousands of additives for 
different functions

⮚Additives can represent up 
to 80% of the final product 
by mass (Some PVCs), but 
are around 20% on average



Polymers, additives and “other” substances

⮚Exposure through variety of 
pathways, including toxic 
recycling (“circular economy”?)

Lack of transparency makes risk 
assessment extremely limited



The case of Food Packaging

⮚Polymers, Additives and NiAS

Migration demonstrated for variety of additives and food

⮚Well known health effects
4000 additives in food packaging, only 1000 tested (most in a limited 

way)

At least 148 of those are known to be highly hazardous (carcinogens, 
mutagens, EDCs, reprotoxics)

⮚Still many unknown, likely to make the situation much worse
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Plastic waste management



Plastic incineration is toxic

⮚ It just converts one form of pollution 
into another

⮚ Even the most “state of the art” 
incinerators are toxic: the more 
intensive the air pollution control 
system is, the more toxic the resulting 
ash

⮚ Ash can end up in landfills, mixed with 
cement, dumped on agricultural lands, 
islands and wetlands, and migrate to 
the water supply
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⮚ In the environment



Plastic in the environment

⮚ All compartments of the environment are contaminated: Oceans & freshwater  
ecosystems, Air (indoor and outdoor), farmland and soils…

⮚ Fragmentation makes plastic bio available

⮚ Environmental plastics can leach toxic additives and concentrate toxins (and 
pathogens) already in the environment

⮚Need to consider impacts of microplastics and associated chemicals

⮚Human body contamination with microplastics generalized

⮚Diversity of microplastics and routes of exposures



Marine food chain 
contamination

⮚ Plastic has been found floating in 
every ocean and sediment (from 
surface to deepest trench)

⮚ More than 690 marine species 
(including many commercially 
important species) shown to have 
ingested marine plastics 



Microplastics
⮚ Found to contaminate water (bottled and tap), 

honey, beer, all forms of salts (sea, rock and lake 
salts), seaweed and sugar

⮚Travels up the food chains (both microplastics 
and additives)

⮚Origin of microplastics in the food chain is very 
hard to assess 



Microplastics health impacts
⮚Lots of knowledge gaps but strong indications for:

⮚Inflammation (linked to Cancer, hearth disease, inflammatory bowel disease…)
⮚Genotoxicity
⮚Oxidative stress (linked to chronic diseases such as artherosclerosis, cancer, diabetes, 

cardiovascular diseases, stroke…)
⮚Apoptosis (Cell death associated with variety of diseases including cancers)
⮚Necrosis (cell death associated with cancer, autoimmune conditions, and 

neurodegeneration) 
⮚Tissue damage, fibrosis and cancer

⮚Knowledge gaps around role of size, shape, 

⮚Translocation potential (from lungs, gut…)



Plastic in agricultural soils
⮚Sparse data about sources and transportation of microplastics 

in terrestrial environment (see west Germany farmland study) 
but recent studies suggest that terrestrial plastic pollution 
could be 23 times greater than ocean pollution

⮚ Sources include sewage treatment sludge, agricultural 
polyethylene sheets, compost and fertilizers

⮚Health concerns include transfer of toxic chemicals to crops 
and animals. Evidence is emerging but still very scarce. 



Main findings

⮚There are severe human health impacts 
happening at every stage of the life cycle of 
chemicals. Understanding and responding to 
plastic risks, and making informed decisions 
demands a full life cycle approach.

⮚In order to fully assess the health impacts, 
one must consider (and distinguish) the 
physical impacts from plastics and 
microplastics, and the impacts from the 
thousands of chemicals that are associated 
with plastic, either as additives or 
manufacturing/processing agents



Main findings

⮚While there are many remaining 
knowledge gaps, we have enough 
information to warrant a 
precautionary approach in relation 
to the life cycle of plastics



Solutions and ways forward

⮚Put human health and human rights at the core of any future 
approaches

⮚Make the invisible visible – Transparency is key

⮚Avoid false solutions

⮚Think globally, act everywhere
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gcarlini@ciel.org

https://www.ciel.org/plasticandhealth/
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