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Executive Summary

Automotive Shredder Residue (ASR)—historically referred to as "shredder fluff"—represents a
highly heterogeneous, toxicologically dense byproduct of end-of-life vehicle (ELV) recycling
processes. Consisting of a dense matrix of pulverized microplastics, polyurethane foams,
interior textiles, sealants, and wiring insulations, ASR serves as a key environmental repository
for Persistent Organic Pollutants (POPs) and Endocrine-Disrupting Chemicals (EDCs).

While regulatory bodies historically categorized ASR through the lens of solid waste
management, recent clinical and epidemiological data indicate a profound correlation between
localized ASR exposure pathways and a cluster of hyper-estrogenic, benign, and pre-malignant
female reproductive disorders. This paper outlines the discrete physiological and molecular
pathways through which ASR-derived toxic compounds—specifically per- and polyfluoroalkyl
substances (PFAS), phthalate plasticizers (DEHP), polychlorinated biphenyls (PCBs), and
divalent heavy metals—induce uterine leiomyoma (fibroids), adenomyosis, endometriosis,
ovarian dysfunction, and progressive mammary tissue aberrations.

EXPANDED SPECTRUM OF FEMALE REPRODUCTIVE HEALTH ISSUES LINKED
TO AUTOMOBILE SHREDDER RESIDUE (ASR).

SOURCE OF POLLUTANTS: KEY ENDOCRINE-DISRUPTING CHEMICALS (EDCs) P SECTION 3b: §
AUTOMOBILE SHREDDER FACILITY 2 IMPACT ON BREAST TISSUE

3

UTERINE

LEIOMYOMAS
(FIBROIDS)

PFAS
(Per- & Polyfluoroalkyl
Subsfances)

Sources: Water-resistant
coatings, electronics.

Sources: Plastics, vinyl
@‘lm:l uphelstery. o
MECHANISM: HORMONAL == )
MIMICRY (4siR Activation)
Activates Aryl
Hydrocarbon Receptor,
% Beceptor, forcing cell
/ overgrowth,

MECHANISM:
CELL PROLIFERATION

Promotes growth of &
lerine muscle cel \

Increased Glandular Tissue
Cell Cycle Disruption
Potential Pre-Cancerous Changes

L\ DENSE BREAST TISSUE
(Fibrosis/Stromal Density)

HEAVY METALS K
(e.g., Lead, Cadmium)

PCBs Endometrial Fallopi
(pcg;rr:‘lse‘ryi?sled SIONS —gm ?ruﬂbpelsa
o \:@

%09

€]
Pelvic Wall \@7 >

S - - - -
AUTO SHREDDER RESIDUE (ASR) /

Sources: Older electrical

SHREDDER FLUFF Sources: Batteries, wiring, Endometrial
S pigments. components. Lesions
MECHANISM: MECHANISM: MECHANISM: OVARIAN DYSFUNCTION
COMPLEX MECHANISMS: CHRONIC INFLAMMATION ESTROGENIC EFFECTS ENDOMETRIOSIS & INFERTILITY
CELL PROLIFERATION, HORMONAL Induces exidative stress and Acts as xenoestrogens, stimulating Lesion Formation, Altered Folliculogenesis,
DISRUPTION, OXIDATIVE STRESS epigenetic changes. hormone-sensitive fibroids. Localized Inflammation Reduced Oocyte Quality

Pollutants as EDCs & Toxicants - Systemic & Local Stress - Multiple Reproductive Disorders
Affecting Uterus, Ovaries, and Breast Tissue



http://circularsolar.net
https://circularsolar.net/pfas%2C-toxins%3B-cancer

1. Introduction and Composition of ASR Environmental Matrices

The mechanical dismantling and shredding of vehicles result in an airborne, soil-bound, and
water-soluble effluent fraction containing highly concentrated chemical vectors:

e PFAS Compounds: Utilized for hydro/oleophobic upholstery treatment, wire coverings,
and specialized anti-corrosive industrial coatings.

e Phthalate Plasticizers (DEHP): Heavily formulated into polyvinyl chloride (PVC)
components, synthetic leathers, and flexible interior moldings.

e Polychlorinated Biphenyls (PCBs): Originating from historical legacy electrical
components, specialized capacitors, fluids, and degraded vehicle sealants.

e Divalent Heavy Metals: Particulate arrays of elemental Lead (Pb), Cadmium (Cd), and
Hexavalent Chromium (Cr-VI) generated via structural degradation and wiring wear.

Due to the lack of complete encapsulation during high-volume mechanical processing, these
compounds are released into ambient airsheds as particulate matter (PM2.5/PM10) and leach
into groundwater systems near recycling infrastructures, leading to chronic human exposure
through inhalation, ingestion, and dermal pathways.

2. Pathophysiological Mechanisms of Uterine Leiomyoma (Fibroids)

Uterine leiomyomas are benign monoclonal tumors derived from myometrial smooth muscle
cells. ASR components drive leiomyoma development via two primary pathways:

A. Cellular Proliferation and Gap Junction Degradation (PFAS Vectors)

Perfluoroalkyl substances disrupt the baseline homeostasis of human myometrial cells by
altering cell-cycle dynamics and preventing programmed apoptosis. At nanomolar,
environmentally relevant exposure margins, PFAS compounds promote structural cell migration
and hyper-viability.

Concurrently, these substances degrade Gap Junction Intercellular Communication (GJIC)
protocols within the smooth muscle layer. When connexin-mediated communication cascades
break down, individual myometrial cells fail to process localized tissue anti-growth signals,
inducing continuous, unmitigated smooth muscle proliferation.

B. Aryl Hydrocarbon Receptor (AHR) Activation (Phthalate/DEHP Flux)

Pulverized vinyl and foam dust yield an ongoing systemic influx of Di-(2-ethylhexyl) phthalate
(DEHP). Upon metabolic intake, its primary metabolite, mono-(2-ethylhexyl) phthalate (MEHP),
selectively targets and binds to the environmentally responsive Aryl Hydrocarbon Receptor
(AHR) in uterine tissue.

Upon ligand binding, the activated AHR complex undergoes nuclear translocation, binding
directly to specific DNA response motifs. This genomic event overrides baseline uterine growth



controls, upregulating the transcription of target genes that cause the hyper-proliferation of
myometrial cells, driving the expansion of symptomatic fibroid tumors.

3. Junctional Zone Integrity and the Etiology of Adenomyosis

Adenomyosis is characterized by the ectopic invasion of endometrial glands and stroma deep
into the myometrial smooth muscle matrix. This structural transgression relies on the breakdown
of the endometrial-myometrial interface, also known as the uterine junctional zone.

A. Endometrial-Myometrial Interface Invagination

ASR-derived heavy metal dusts and plasticizers stimulate localized cellular stress, forcing an
up-regulation of Matrix Metalloproteinases (MMPs). These enzymes systematically break down
the extracellular matrix at the junctional zone boundary. Lacking this structural barrier,
endometrial epithelial cells gain the capacity to migrate basally, physically invaginating into the
myometrium.

B. Epigenetic Aberrations and Localized Prostaglandin Synthesis

Chronic exposure to ASR chemical matrices triggers persistent epigenetic alterations,
specifically changing DNA methylation profiles across inflammatory control genes. This causes
a permanent overproduction of Prostaglandin E2 (PGE2) and a cascade of inflammatory
cytokines. The resulting hyperinflammatory microenvironment creates a feedback loop: chronic
inflammation degrades myometrial integrity, facilitating deeper endometrial invasion and causing
the severe, progressive uterine thickening and pelvic pain characteristic of adenomyosis.

4. Systemic EDCs and Associated Reproductive Sequelae

The pathological footprint of ASR compounds extends beyond uterine smooth muscle
boundaries, impacting the global pelvic and endocrine landscape through structural estrogen
mimicry and follicular toxicity.
[ASR Exposure Matrix]

|—> PCBs & Heavy Metals —» Estrogen Receptor Over-Activation —» Endometriosis
& Hyperplasia

L—p Ovarian Bioaccumulation —W» Accelerated Follicular Atresia —» Ovarian
Dysfunction & Infertility

A. Endometriosis via Estrogenic Mimicry



Polychlorinated biphenyls (PCBs) and heavy metals like Cadmium act as highly potent
"xenoestrogens." These foreign compounds structurally substitute for natural
\(17\beta\)-estradiol at the hormone-binding pocket of Estrogen Receptor Alpha
(\(ER\alpha\)).

This ongoing, inappropriate receptor over-activation simulates a state of continuous
estrogen dominance. When ectopic endometrial cells slip into the peritoneal cavity via
retrograde menstruation, this hyper-estrogenic environment provides the exact
proliferative signal required for these cells to attach to the pelvic wall, form vascularized
lesions, and establish chronic endometriosis.

B. Ovarian Dysfunction and Infertility Dynamics

Heavy metals and PFAS bioaccumulate directly within follicular fluid, bypassing the
protective ovarian blood barrier. Once inside the ovary, these toxicants disrupt
folliculogenesis by inducing oxidative stress within granulosa cells, leading to
premature cell death.

This cellular depletion disrupts normal steroidogenesis, leading to poor oocyte
maturation, irregular ovulatory cycles, accelerated follicular depletion, and a statistically
significant decline in clinical fertility metrics among exposed cohorts.

5. Endocrine Disruption within Mammary Architecture

Because mammary glands are highly sensitive to systemic hormonal fluctuations, they
are highly susceptible to the effects of ASR-derived xenoestrogens and plasticizers.

A. Glandular Epithelial Hyperplasia



Continuous exposure to phthalate fractions and estrogen-mimicking PCBs forces an
accelerated, inappropriate cell-cycle progression within the terminal duct lobular units
(TDLUSs) of the breast. This persistent, chemical-driven proliferative signal induces
glandular proliferation (hyperplasia). The over-activation of these epithelial pathways
disrupts standard cell turnover, introducing structural genetic vulnerabilities and
establishing potential pre-cancerous cellular changes.

B. Fibrosis and Stromal Density Alterations

Divalent heavy metals (such as Lead and Cadmium) alter localized extracellular matrix
deposition within the breast. These toxicants stimulate a permanent inflammatory state
within mammary stromal tissue, driving the excessive accumulation of collagen fibers.

This results in a marked increase in stromal/fibrous breast density. Clinically, dense
breast tissue changes pose a dual challenge: they act as a structural physical
framework that supports tumor development while simultaneously masking early-stage
lesions on screening mammograms.

Possible misdiagnosis or future complications:

When a doctor attributes dense, lumpy, or proliferating breast changes solely to natural
"fibrocystic changes"—overlooking the fact that industrial pollutants like PFAS or PCBs
are driving the cellular stress—the risk of a subsequent breast cancer diagnosis spikes
due to the following statistical realities:

1. The Masking Risk: Mammograms Missing Hidden Tumors

Because both toxicant-stimulated glandular tissue and cancerous tumors appear bright
white on a standard mammogram, the underlying pollution-driven density acts as
natural camouflage.

e The Error Rate: Standard mammograms miss 30% to 40% of breast cancers in
individuals with highly dense breast tissue because the white dense tissue
obscures the white tumor.

e The Multiplied Risk: Women whose environmental or genetic factors cause them
to have extremely dense breasts are statistically at a 4 to 6 times higher risk of



developing breast cancer compared to those with fatty breast tissue, primarily
because early warning signs are physically hidden.

2. The Biopsy Risk: Hyperplasia Transitioning to Malignancy

If the environmental toxins alter cell cycles to the point where ordinary glandular growth
becomes atypical hyperplasia (abnormal, precancerous cells), the rate of progression to

invasive cancer follows a clear timeline according to longitudinal data from the Mayo
Clinic:

Timeframe Post-Atypia Detection Absolute Percentage That Develops Into Breast Cancer

Within 5 Years Approximately 7% of individuals will face a cancer diagnosis.

Within 10 Years Approximately 13% of individuals will face a cancer

diagnosis.

Within 25 Years Cumulative incidence approaches 30% (nearly 1in 3

women).

THE PATHWAY: FROM POLLUTION TO DELAYED CANCER DIAGNOSIS IN DENSE BREASTS

A. INDUSTRIAL EFFLUENT A. GLANDULAR PROLIFERATION THE MASKING RISK
(HYPERPLASIA) (Standard Mammogram failure)
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6. Clinical and Regulatory Recommendations

To address the systemic health risks posed by ASR-derived toxic compounds, public
health frameworks and recycling industries must adopt several proactive interventions:

1. Advanced Particulate Capture Protocols: Industrial automobile shredder
facilities must deploy high-efficiency particulate air (HEPA) filtration arrays and
continuous dust suppression systems to prevent the atmospheric dispersion of
shredded foam, plastic, and upholstery dust into local airsheds.

2. Targeted Wastewater Management: Implementation of multi-stage chemical
precipitation and granular activated carbon (GAC) filtration systems at ELV sites
to capture dissolved PFAS, phthalates, and heavy metals prior to storm or
industrial runoff discharges.

3. Endocrine-Disrupting Toxicity Screenings: Incorporating environmental exposure
histories into standard gynecological intakes, particularly for patients presenting
with simultaneous uterine fibroid and adenomyosis phenotypes who reside near
heavy manufacturing or vehicle recycling corridors.

Thank you to all out there working hard on environmental and industrial pollution
management.

My personal experiences from exposure to pollution at a young age by 3M (who lied to
us about its toxic impacts), then as an adult from my efforts to seek technology to
manage PFAS pollutants, then desire to help with post 9/11 attack pollution exposure
on people and the planet, knowing similar pollution was ongoing from recycling plants
(including in Oakland and L.A. California) and later the impact of post disaster and war
torn impacts on people’s health (including in Gaza and Ukraine) have been a driver
behind the long-term research, exposure to these pollutants to help reduce cancer rates
from exposure once we deploy the Circular Solar Integrated Remediation System.

Cherise Petker, CircularSolar.net
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