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Hazardous Plastic Additives and Health
Dr. Sara Brosché, Science Advisor, IPEN

2.1.2. Use phase: migration and release 
potential of various additives present 
in plastic 
Chemicals present in plastics can potentially migrate from plastic prod-
ucts to the medium in contact with them, and can also slowly migrate 
within the plastic to the surface. For example, scientific studies have re-
viewed the migration of various chemical substances from plastic packag-
ing materials during microwave and conventional heating, under various 
storage conditions. They found that there is unwanted migration and re-
lease of additives such as plasticisers (e.g. short-chained chlorinated par-
affins (SCCPs) from PVC toys or shower curtains) or of flame retardants 
(e.g. from plastic casings of televisions or computers). Some of the migrat-
ing substances may be toxic. Other additives can give an unpleasant taste 
to food, or can enhance the degradation of active substances in medicines. 
The initial concentration of the chemical substance present in the plastic, 
the thickness, crystallinity and the surface structure of the plastic are all 
factors that influence the migration rate (21).
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• IPEN Participating Organizations in 125 Countries 
• Mission: a Toxics-Free Future
• Linking local, regional and global efforts to prevent harm from chemicals and 

waste

A global NGO network 



Every stage of the life cycle of plastics 
is associated with hazardous chemicals



“Without additives, plastics would not work”
- The British Plastics Federation

Type of 
additive Function For example Typical amount range (% w/w)

(from Hahladakis et al, 2018)

Plasticizers Provides 
flexibility

Chlorinated paraffins 
(SCCP/MCCP/LCCP); phthalates 

(DIHP, BBP, DEHP)
10% – 70%

Flame 
retardants

Prevents 
ignition

Polybrominated diphenyl ethers 
(PBDEs); tetrabromobisphenol A 

(TBBPA)
3% – 25% (brominated)

Stabilizers Prevents 
degradation

Bisphenol A (BPA); Cadmium, 
Lead, Nonylphenol 0.05% – 3%

Inorganic 
Pigments

Provides 
color

Cadmium, Chromium,  Lead 
compounds 0.01% – 10 %

Biocides Antimicrobial Arsenic, triclosan 0.001% - 1%



https://ipen.org/campaigns/toxic-plastics

Hazardous additives can harm human health
Examples of additives and some associated 
health effects
• BISPHENOLS: affect brain development and 

behavior; associated with several types of cancer
• PHTHALATES: reduce testosterone and estrogen 

levels; miscarriages, anemia, pre-eclampsia, early 
menopause.
• PERFLUORINATED COMPOUNDS: affect the immune 

systems, liver, and thyroid function. associated with 
several types of cancer.
• BROMINATED FLAME RETARDANTS: disrupt 

reproductive development, alter thyroid 
development, and affect neurodevelopment

https://ipen.org/campaigns/toxic-plastics


Hazard of additives registered in the EU

NOTE: only substances which have been confirmed  by industry or 
registrants to be plastic additives included
https://echa.europa.eu/documents/10162/13630/plastic_additives_supplementary_en.pdf/79bea2d6-8e45-f38c-a318-7d7e812890a1

https://echa.europa.eu/documents/10162/13630/plastic_additives_supplementary_en.pdf/79bea2d6-8e45-f38c-a318-7d7e812890a1


Plastic’s toxic 
additives and the 
circular economy
September 2020

Hazardous additives harm recyclability
• Toxic additives remain during recycling and new 

toxic chemicals can be formed during the process.
• Widespread contamination of BFRs e.g. in 

children´s products and food contact materials



Hazardous chemicals released during disposal

Non-combustion techniques might also be used for the destruction or ir-
reversible transformation of POPs-impacted plastics. However, none of 
these technologies have demonstrated proven full-scale performance, and 
the CreaSolv process has been included as an emerging technology in the 
Stockholm Convention guidance on BAT/BEP for the treatment of PBDE-con-
taining plastics. Mechano-chemical treatment (ball milling) has been shown 
to destroy PFAS and PBDE in impacted plastics (36) (37), and the CreaSolv is 
capable of separating brominated POPs from expanded polystyrenes allow-
ing recycling of the clean styrene recovered (38). The process can also be 
applied to e-waste plastics containing brominated POPs. 

The global trade in waste plastics has seen the movement of significant 
volumes of plastic waste from developed countries to developing coun-
tries, where environmentally unsound recycling and disposal practic-
es can exacerbate exposure to toxic compounds. It was estimated that 
in 2016 that 70% of all plastic waste exports were from OECD members, 
largely to lower-income countries in East Asia and the Pacific (39). China’s 
decision to ban the import of contaminated plastic waste is predicted to 
result in a 111 million metric tonnes displacement of plastic waste by 2030. 

A recent case of human POPs exposure increasing due to poor manage-
ment of imported plastics was noted in Ghana with sampling at a ‘recy-
cling site’ revealing some of the highest levels of dioxins ever recorded (40)
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• Incineration: releases greenhouse gasses and toxic chemicals 
such as dioxin, generate hazardous waste  
• Landfill: Leaching of hazardous chemicals
•Waste exported to countries with no capacity to deal with it 

⟹ Dumped
⟹ Burned



Existing policy to address hazardous additives
Stockholm Convention: Several additives listed. Most recent 
development: UV-328 meets screening criteria* 
⟹ List all additives that meet the criteria for global elimination; look at 

grouping approaches
Basel Convention: Plastic waste trade regulated.
⟹ All plastics that meet Annex III hazard criteria (e.g. toxicity such as 

endocrine disruption) should be controlled as hazardous waste.
Strategic Approach to International Chemicals Management (SAICM): 
Voluntary framework that already include opportunities to address 
plastics, e.g. EDCs and chemicals in products

*Persistent, bioaccumulative, cause adverse effects, transported to remote locations



Some suggested actions 

• Utilize existing instruments to ban hazardous chemicals in plastics 
globally
• National and regional prohibitions on hazardous chemicals in plastics 

to support global efforts
• Labeling requirements for additives to plastic to ensure the public´s 

right to know
• Incentives for substitution of hazardous substances in plastics (e.g. 

taxes or other regulatory approaches) and extended producer 
responsibility obligations
• Dramatically reduce the production of new plastics



Thank you!

Contact: SaraBrosche@ipen.org
www.ipen.org
@ToxicsFree

mailto:SaraBrosche@ipen.org
http://www.ipen.org/
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Plastics and Health Governance: WHO
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Plastics and Health Governance: UNEP
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“Plastics and Health ”

Beat Plastics Pollution, GEN Briefing - 21 January 2021



Beating Plastic Pollution is high on UNEP’s agenda



Production of plastics is increasing rapidly

Global and regional plastics production, 1950-2050 (million tonnes) (adapted from Pravettoni 2018) – GCO-II Part I



Plastic pollution is a multi-faceted issue

• 6-10 per cent of global plastic 
production is released to the 
ocean 

• One-third of all plastic waste 
ends up in soils or freshwater

• Open burning of waste 
releases dioxins and furans to 
air 



A Holistic Approach to Plastic Pollution 

Value chain of the chemical industry, showing emissions and concentrations – GCO-II Part I



New Plastics Economy Global Commitment

• Stimulating the elimination of problematic or unnecessary plastic packaging 
and/or products
• Encouraging reuse models where relevant, to reduce the need for single-use 

plastic packaging and/or products
• Incentivising the use of reusable, recyclable, or compostable plastic 

packaging
• Increasing collection, sorting, reuse, and recycling rates, and facilitating the 

establishment of the necessary infrastructure and related funding 
mechanisms
• Stimulating the demand for recycled plastics
• Supporting social and behavior change through strategic communication to 

address plastic pollution 



Towards a Pollution-Free Planet: Implementation Plan



Beat Plastics Pollution, GEN Briefing - 21 January 2021

Thank you and I look forward to your questions
Contact: 
science.chemicals@un.org 

Personal contact:

Monika G. MacDevette - Chief, Chemicals and Health Branch (monika.macdevette@un.org )

mailto:monika.macdevette@un.org
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