NOA
GONEN

SCIENTIFIC WRITER

Hidden Hazards in Everyday Plastics:
Global Study Uncovers 16,000+ Chemicals
and Regulatory Blind Spots

By Noa Gonen | Science Communicator

Originally published in Hebrew by Zavit - Science and Environment News Agency (September
2025). Translated and adapted for international publication.

Executive Summary

Plastic is deeply embedded in modern society, from food packaging and medical devices to
consumer electronics. However, a comprehensive international study reveals that commercial
plastics contain over 16,000 unique chemical additives - more than 4,200 of which are classified
as hazardous to human health and ecological systems.

With less than 6% of these hazardous chemicals currently subject to international regulatory
frameworks, systemic exposure to endocrine disruptors, carcinogens, and persistent toxins
remains widespread. Addressing this challenge requires moving away from reactive chemical
substitutions toward transparent, health-centered regulatory standards and safe-by-design
materials.

The Chemical Complexity of Modern Plastics

Pure plastic polymers are inherently rigid. To achieve desired commercial properties—such as
flexibility, durability, and heat resistance—manufacturers blend polymers with a vast array of
chemical additives.

Key findings from the global research include:

e Over 16,325 Identified Chemicals: Used across various manufacturing and processing
stages.

e 4,200+ Substances of Concern: Defined by high persistence, bioaccumulation
potential, toxicity, or high mobility in aquatic and terrestrial environments.



e 10,000+ Uncharacterized Chemicals: Lacking sufficient hazard or risk-assessment
data due to gaps in regulatory reporting requirements.

Systemic Risks: Chemical Leaching & Health Impacts

Plastics continually release chemical additives into food, water, and indoor air through leaching,
abrasion, and thermal exposure (e.g., hot liquids in scratching containers or degrading synthetic
playground surfaces).

Research links specific plastic chemical classes to severe physiological risks:

1. Endocrine Disruption: Over 47 identified compounds mimic human hormones,
interfering with reproductive health, fetal development, and metabolic regulation.

2. Organ Toxicity & Carcinogenicity: 1,774 chemicals are classified as organ-specific
toxins, while 1,489 are suspected carcinogens, mutagens, or reproductive hazards.

3. Regrettable Substitutions: When regulatory bans targeted Bisphenol A (BPA) due to
developmental toxicity, manufacturers introduced structural analogs like Bisphenol S
(BPS) and Bisphenol F (BPF). Emerging toxicological data indicates these substitutes
pose similar endocrine-disrupting risks.

Regulatory Failures and the Need for Systemic Reform

A primary driver of widespread chemical exposure is the reactive nature of global regulations. In
most jurisdictions, industrial chemicals enter consumer markets before scientists can fully map
their long-term health hazards.

To protect public health and advance circular economies, the report advocates for three core
systemic shifts:

e Phase-Out of Non-Essential Toxins: Eliminating unnecessary hazardous additives
from consumer product supply chains.

e Green Chemistry Innovation: Accelerating the development of bio-based, non-toxic
chemical alternatives with safe degradation pathways.

e Comprehensive Regulation: Expanding legal frameworks from single-chemical bans to
family-wide chemical restrictions, similar to structural policies advanced by the European
Union (REACH).
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