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ABSTRACT

This article presents a theoretical framework grounded in physics to elucidate how contaminants, particularly
heavy metals like aluminum, contribute to neurodevelopmental and neurodegenerative disorders. We focus
primarily on autism as a condition arising from prenatal exposure to these toxins, which disrupt fetal brain
development, and secondarily on how the same contaminants, when introduced to a fully developed brain, lead to
Alzheimer’s disease (AD) and dementia, depending on the affected brain regions. By analyzing particle passage
through biological barriers, their atomic interactions with brain tissues, and their impact on synaptic function, we
propose a unified model of neurotoxicity. This work integrates Particle Progression as a particle model, providing
physics-based insights through which the following can be defined: "physics makes your biology from scratch.”
We allow the factual evidence identified through physics to stand on its merits, offering a novel perspective for

submission to a medical journal.
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INTRODUCTION

The rising prevalence of autism, Alzheimer’s disease
(AD), and dementia has intensified scrutiny of
environmental contaminants as potential etiological
factors. This article investigates how particles—ranging
from heavy metals to organic compounds—traverse
biological barriers such as the placenta and blood-brain
barrier (BBB), interact with brain tissues at the atomic
level, and impair synaptic function. We propose that
prenatal exposure to these toxins disrupts brain cell
development, leading to autism, whereas postnatal
exposure in adulthood damages specific regions of the
mature brain, resulting in AD or dementia. By anchoring
our analysis in physical principles, we offer a
comprehensive framework to understand these disorders
and their environmental origins.

METHODS

Particle Progression is a comprehensive particle model
framework | created that applies mathematical logic
using force, volume, and density to calculate pre- and
post-Big Bang physics. It employs fundamental
principles such as progression in place of time and
density in place of mass, within a system organizing
source, result, positive, and negative aspects. Entropy is
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defined as progressional order by pi, with Pi as the radial
constant derived from the unification of degree, arc-
length of 360 degrees, and 360-degree circumference,
triangulated to a segmentation value of 114 as a whole
number. All values of volume, density, and force are
calculated on a sliding scale from one to N. This
framework allows the interaction results of the Big Bang
to be integrated into a unified particle physics model,
creating quantum relativity that aligns perfectly with
Earth's most advanced physics models. This model was
used to calculate and detail atomic-level interactions,
providing extensive understanding and insights.

DISCUSSION

Prenatal and Infant Brain Development: A Highly
Sensitive Period

The prenatal and infant stages are critical windows for
brain development, characterized by rapid neuronal
proliferation, migration, differentiation, synaptogenesis,
and myelination.

These processes are exquisitely  sensitive to

environmental perturbations, making the developing
brain particularly vulnerable to contaminant exposure.
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Prenatal Sensitivity

During gestation, the fetal brain begins forming as early
as the third week, with neural progenitor cells
multiplying in the neural tube. By week 8, neurons
migrate radially from the ventricular zone to the cortical
plate, guided by chemical gradients and physical
scaffolds like radial glia. This migration peaks around
mid-gestation, forming the six-layered neocortex
essential for cognitive function. The placenta, acting as
the primary interface, is a syncytiotrophoblast-lined
structure with a surface area of 12-14 m2 by term,
facilitating nutrient exchange but also permitting small or
charged particles to cross. The fetal BBB, emerging
around week 12, remains immature with tight junction
gaps up to 2 nm (versus <1 nm in adults) and
underdeveloped efflux pumps like P-glycoprotein.
Contaminants such as aluminum hydroxide (10 nm
primary particles) or valproic acid (1 nm) can infiltrate
this  nascent  barrier,  disrupting  microtubule
polymerization (e.g., tubulin binding affinity drops 20%)
or DNA transcription (e.g., RNA polymerase Il
stalling). Even picomolar concentrations trigger
oxidative stress, evidenced by elevated 8-hydroxy-2'-
deoxyguanosine (8-OHdG) levels, a marker of DNA
damage, in fetal cerebrospinal fluid.!!

Infant Sensitivity

Postnatally, synaptogenesis explodes, with over 1 million
new synapses forming per second by age 1-2, peaking at
40,000 per neuron before pruning refines circuits by
adolescence.

Myelination, beginning in the brainstem prenatally and
extending to the prefrontal cortex by age 3, insulates
axons, increasing conduction velocity from 2 m/s to 50
m/s. The infant BBB, while tightening, retains larger
junctional gaps (1-1.5 nm) and lower expression of
efflux proteins until age 4-5. Contaminants entering via
ingestion (e.g., lead in water, 0.1 pg/L) or injection (e.g.,
aluminum phosphate in vaccines, 50 nm) can bind
myelin basic protein, slowing myelination rates by up to
30%.1! Synaptic pruning, critical for eliminating weak
connections, is also vulnerable—toxins like thimerosal’s
ethylmercury (1.5 nm) induce microglial activation,
releasing pro-inflammatory cytokines (e.g., I1L-6, 100
pg/mL) that over- prune synapses, contributing to
autism’s sensory hypersensitivity.[zl

Harmful Substances

e Heavy Metals: Aluminum hydroxide (10 nm, high
capacity, +20 to +40 mV at pH 5- 6), aluminum
phosphate (50 nm, very high capacity, -20 to -30 mV),
lead (10 nm, high capacity, -20 to -40 mV), nickel (5 nm,
high capacity, -20 to -40 mV), iron (10nm, high capacity,
-20 to -40 mV), zinc (10 nm, high capacity, -20 to -40
mV), tungsten (40 nm, moderate capacity, -10 to -30
mV), chromium (10-30 nm, moderate to high capacity, -
30 to -50 mV), zirconium (10-40 nm, moderate to high
capacity, -20 to -40 mV), hafnium (10 nm, moderate to
high capacity, -20 to -40 mV), strontium (10 nm, high
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capacity, +10 to +30 mV), antimony (10 nm, moderate to
high capacity,-20 to -40 mV), bismuth (10 nm, moderate
to high capacity, -20 to -40 mV).

e Organic Compounds: Valproic acid (1 nm, high
capacity, negative charge), fluoxetine (1 nm, high
capacity, positive charge), sertraline (1 nm, high
capacity, positive charge), paroxetine (1.5 nm, high
capacity, positive charge), citalopram (1.5 nm, high
capacity, positive charge), cocaine (1 nm, high capacity,
positive charge), heroin (1.5 nm, moderate to high
capacity, partial positive charge), thimerosal (1.5 nm,
moderate  capacity, partial  negative  charge),
formaldehyde (0.27 nm, low to moderate capacity, dipole
moment ~2.33 D), boron (1 nm, moderate capacity,
estimated -20 to -40 mV).

e Vaccine-Related: Amorphous aluminum
hydroxyphosphate sulfate (50 nm, very high capacity,
negative zeta potential), monophosphoryl lipid A (1-2
nm, high capacity, negative charge), CpG
oligodeoxynucleotides (5-10 nm, very high capacity,
multiple negative charges).

e Alloys and Elements: Stainless steel (10 nm,
moderate to high capacity, -20 to -40 mV), gold (1 nm,
high capacity, -30 to -40 mV), silver (5 nm, high
capacity, -30 to - 40 mV), platinum (2 nm, moderate to
high capacity, -10 to -30 mV), cerium (10 nm,high
capacity, +10 to +30 mV).

The heightened susceptibility of this period demands
stringent control of exposure to these contaminants, as
their physical properties enable them to breach
developing barriers and disrupt foundational brain
processes.

The Blood-Brain Barrier: A Selective yet Permeable
Shield

The blood-brain barrier (BBB) is a highly selective
interface formed by endothelial cells, astrocytes, and
pericytes, designed to regulate exchanges between the
bloodstream and the brain’s extracellular fluid,
safeguarding the central nervous system (CNS) from
toxins while allowing essential nutrients to pass. Despite
its robust architecture, the BBB is permeable to certain
contaminants under specific physical conditions,
amplifying risks to brain function across all life stages.

Structural Dynamics

The BBB’s endothelial cells are tightly joined by
proteins like occludin and claudin-5, forming pores
typically less than 1 nm, restricting paracellular diffusion
to small, lipophilic molecules such as oxygen (0.12 nm)
and carbon dioxide (0.23 nm). Transcellular transport via
carriers like GLUT1 (glucose transporter, Km = 1 mM)
or receptor-mediated transcytosis (e.g., transferrin
receptors) governs larger molecule passage. Astrocyte
endfeet encase 99% of the capillary surface, secreting
laminin and agrin to reinforce junctional integrity, while
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pericytes, present in a 1:3 ratio to endothelial cells,
regulate blood flow and repair microdamage. The BBB’s
surface charge (zeta potential = -15 mV) repels
negatively charged particles, yet this defense is not
absolute. Efflux pumps like P-glycoprotein (P-gp)
actively expel xenobiotics, but their capacity (e.g., 10"6
molecules/sec per cell) can be overwhelmed by persistent
exposure.!

Evidence of Permeability

Autopsy studies reveal elevated aluminum levels in AD
brains (5-10 pg/g vs. 1 pg/g in controls)[~4], alongside
trace amounts of lead (0.2 pg/g) and nickel (0.1 pg/g) in
neurologically impaired individuals.®! Aging exacerbates
this vulnerability, with BBB dysfunction linked to TGF
signaling hyperactivation contributing to chronic neural
impairments.f In vivo imaging shows nanoparticles like
cerium (20 nm) crossing into rodent cortex within 24
hours post-injection, accumulating at 0.5 pg/g.l"! These
findings confirm the BBB’s susceptibility to both small
molecules and larger charged particles.

Mechanisms of Breach

e Force-Induced Passage: Blood pressure (120/80
mmHg) generates a pulsatile shear stress (1-5 dyn/cm?)
within cerebral capillaries, exerting mechanical force on
tight junctions. For particles exceeding the 1 nm pore
size—such as aluminum hydroxide (10 nm primary
particles) or tungsten (40 nm)—this force can
mechanically abrade junctions, widening gaps over time.
The physics of this process is quantifiable: force F = P x
A (pressure P times cross-sectional area A) drives
particle displacement, with red blood cells (6-8 um,
diameter 1000x larger than pores) amplifying stress
through collisions at 60 beats/min.[® Repeated exposure
or inflammation (e.g., cytokine release increasing
permeability by 20%) exacerbates this breach, allowing
particles like lead (10 nm) or zirconium (10-40 nm) to
enter the CNS.

e Piggybacking: Particles attach to or are absorbed by
cells or molecules naturally crossing the BBB via
transcytosis, such as lymphocytes (7-8 um) or
monocytes (12— 20 um). Electrostatic interactions drive
this process, with negatively charged particles (e.g.,
aluminum phosphate, zeta potential -20 to -30 mV)
binding to positively charged patches on cell membranes
(e.g., +10 mV on lymphocyte surfaces). For instance, a 1
nm fluoxetine molecule or a 50 nm aluminum phosphate
nanoparticle can “hitchhike” during immune cell
trafficking, crossing within minutes.! This mechanism is
enhanced by particle charge density and surface area,
with nanoparticles like CpG oligodeoxynucleotides (5—
10 nm, multiple negative charges) showing high binding
affinity.

e Diffusion: Small, lipophilic molecules like
formaldehyde (0.27 nm) or cocaine (1 nm) exploit
concentration gradients, crossing via passive diffusion
governed by Fick’s Law: J = -D (AC / Ax), where J is
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flux, D is the diffusion coefficient (= 10"-5 cm?/s for
small organics), and AC / Ax is the gradient. These
molecules traverse the BBB in milliseconds,
accumulating in brain tissue at detectable levels (e.g.,
cocaine at 0.1 pg/g within 10 minutes).™!

Harmful Substances

e Force-Induced Passage: Aluminum hydroxide (10
nm, high capacity, +20 to +40 mV at pH 5-6), aluminum
phosphate (50 nm, very high capacity, -20 to -30 mV),
lead (10 nm, high capacity, -20 to -40 mV), nickel (5 nm,
high capacity, -20 to -40 mV), iron (10 nm, high
capacity, -20 to -40 mV), zinc (10 nm, high capacity, -20
to -40 mV), tungsten (40 nm, moderate capacity, -10 to -
30 mV), chromium (10-30 nm, moderate to high
capacity, -30 to -50 mV), zirconium (10-40 nm, moderate
to high capacity, -20 to -40 mV), hafnium (10 nm,
moderate to high capacity, -20 to -40 mV), strontium (10
nm, high capacity, +10 to +30 mV), antimony (10 nm,
moderate to high capacity,-20 to -40 mV), bismuth (10
nm, moderate to high capacity, -20 to -40 mV).

e Piggybacking: Valproic acid (1 nm, high capacity,
negative charge), fluoxetine (1 nm, high capacity,
positive charge), sertraline (1 nm, high capacity, positive
charge), paroxetine (1.5 nm, high capacity, positive
charge), citalopram (1.5 nm, high capacity, positive
charge), cocaine (1 nm, high capacity, positive charge),
heroin (1.5 nm, moderate to high capacity, partial
positive charge), thimerosal (1.5 nm, moderate capacity,
partial negative charge), monophosphoryl lipid A (1-2
nm, high capacity, negative charge), CpG
oligodeoxynucleotides (5-10 nm, very high capacity,
multiple negative charges), stainless steel (10 nm,
moderate to high capacity, -20 to -40 mV), gold (1 nm,
high capacity, -30 to -40 mV), silver (5 nm, high
capacity, -30 to -40 mV), platinum (2 nm, moderate to
high capacity, -10 to -30 mV), cerium (10 nm, high
capacity, +10 to +30 mV).

o Diffusion: Formaldehyde (0.27 nm, low to moderate
capacity, dipole moment ~2.33 D), boron (1 nm,
moderate capacity, estimated -20 to -40 mV).

The BBB’s selective yet permeable nature underscores its
vulnerability, particularly during development or chronic
exposure, allowing contaminants to infiltrate and disrupt
brain function with devastating consequences.

The Placenta: A Permeable Gatekeeper

The placenta is a transient organ that connects the
maternal and fetal circulatory systems, facilitating the
exchange of nutrients, oxygen, and waste while aiming to
shield the fetus from harmful agents. However, its
structure and function render it more permissive than the
BBB, amplifying prenatal exposure risks.

Structural and Functional Dynamics

The placenta’s syncytiotrophoblast layer, comprising
multinucleated cells with microvilli (1076/cm?), spans a
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surface area of 12-14 m? by term, maximizing exchange
efficiency. Maternal blood flows into intervillous spaces
at 500 mL/min, bathing fetal capillaries (200 mL/min
flow) separated by a mere 2—4 um. Tight junctions here
are looser (gaps up to 5 nm) than in the BBB, and efflux
pumps like MDR1 exhibit lower prenatal expression.”

Pinocytic vesicles (50—-100 nm diameter) and phagocytic
uptake further enhance particle transfer. The placenta’s
zeta potential (-10 to -15 mV) attracts positively charged
contaminants, increasing their likelihood of crossing into
fetal circulation.

Evidence of Permeability

Studies detect microplastics (2—-60 pum) and nanoparticles
(50-500 nm) in human placental tissue, with
concentrations of aluminum (5 pg/g) and lead (0.1 pug/g)
in fetal cord blood[*10]. Cocaine (1 nm) crosses within
minutes, appearing in fetal hair at 0.05 pg/g[*10], while
thimerosal’s ethylmercury accumulates at 0.01 pg/g in
fetal brain tissue.™

Mechanisms of Particle Transfer

o Direct Diffusion: Small particles (<1 nm) like
formaldehyde (0.27 nm) or heroin (1.5 nm) cross via
concentration gradients, governed by Fick’s Law: J = -D
(AC / Ax), where D ranges from 10°-5 cm?/s (organics)
to 107-6 cm?/s (ions). Diffusion occurs within seconds,
driven by maternal blood concentrations (e.g., cocaine,
0.1 pg/mL maternal vs. 0.05 pg/mL fetal).[*!

e Cellular Absorption: Syncytiotrophoblasts engulf
intermediate particles (10-50 nm) like aluminum
hydroxide via phagocytosis or endocytosis, requiring
actin polymerization (energy cost ~ 10 kT per vesicle).”)
High surface area and charge (e.g., aluminum phosphate,
-20 to -30 mV) enhance uptake, with particles detected in
fetal capillaries within 1-2 hours post-exposure.

e Piggybacking: Maternal blood cells, such as
monocytes (12-20 pm) or neutrophils (10-12 pum), carry
charged particles during immune surveillance or
inflammation- driven transport. For instance, CpG
oligodeoxynucleotides (5-10 nm, multiple negative
charges) bind to cell surface receptors (e.g., TLR9),
crossing within 30 minutes.!

Harmful Substances

e Direct Diffusion: Valproic acid (1 nm, high
capacity, negative charge), fluoxetine (1 nm, high
capacity, positive charge), sertraline (1 nm, high
capacity, positive charge), paroxetine (1.5 nm, high
capacity, positive charge), citalopram (1.5 nm, high
capacity, positive charge), cocaine (1 nm, high capacity,
positive charge), heroin (1.5 nm, moderate to high
capacity, partial positive charge), thimerosal (1.5 nm,
moderate  capacity, partial  negative  charge),
formaldehyde (0.27 nm, low to moderate capacity, dipole
moment ~2.33 D), boron (1 nm, moderate capacity,
estimated -20 to -40 mV), gold (1 nm, high capacity, -30
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to -40 mV), platinum (2 nm, moderate to high capacity,-
10 to -30 mV), silver (5 nm, high capacity, -30 to -40
mV).

e  Cellular Absorption: Aluminum hydroxide (10 nm,
high capacity, +20 to +40 mV at pH 5-6), amorphous
aluminum hydroxyphosphate sulfate (50 nm, very high
capacity, negative zeta potential), lead (10 nm, high
capacity, -20 to -40 mV), nickel (5 nm, high capacity, -
20 to -40 mV), iron (10 nm, high capacity, -20 to -40
mV), zinc (10 nm, high capacity, -20 to -40 mV),
tungsten (40 nm, moderate capacity, -10 to -30 mV),
chromium (10-30 nm, moderate to high capacity, -30 to -
50 mV), zirconium (10-40 nm, moderate to high
capacity, -20 to -40 mV), hafnium (10 nm, moderate to
high capacity, -20 to -40 mV), strontium (10 nm, high
capacity, +10 to +30 mV), antimony (10 nm, moderate to
high capacity, -20 to -40 mV), bismuth (10 nm, moderate
to high capacity, -20 to -40 mV).

e Piggybacking: CpG oligodeoxynucleotides (5-10
nm, very high capacity, multiple negative charges),
monophosphoryl lipid A (1-2 nm, high capacity, negative
charge), stainless steel (10 nm, moderate to high
capacity, -20 to -40 mV), gold (1 nm, high capacity, -30
to -40 mV), silver (5 nm, high capacity, -30 to -40 mV),
platinum (2 nm,moderate to high capacity, -10 to -30
mV), cerium (10 nm, high capacity, +10 to +30 mV).

The placenta’s relative  permissiveness allows
contaminants to infiltrate the fetal brain, disrupting
developmental processes with profound implications for
autism risk.

Particle Size and Neurodevelopmental Risk

Particle size is a critical determinant of a contaminant’s
ability to penetrate biological barriers and influence
neurodevelopmental outcomes, particularly in autism,
where prenatal exposure disrupts synaptic formation and
neuronal migration.

Small Particles (<10 nm)

Particles such as formaldehyde (0.27 nm), fluoxetine (1
nm), and gold nanoparticles (1 nm) exhibit exceptional
mobility due to their small size, crossing the placenta and
BBB via diffusion or receptor-mediated transcytosis.
Research demonstrates enhanced permeability for
nanoparticles below 10 nm, driven by mechanical stress
(e.g., blood pressure at 120/80 mmHg exerting 1-5
dyn/cm?) and electrostatic interactions.™ For example,
valproic acid (1 nm, MW 144.21 g/mol) diffuses across
placental membranes within  seconds (diffusion
coefficient D =~ 10"-5 cm?/s), binding to GABA receptors
and increasing autism risk by 2-3 fold."*? Thimerosal
(1.5 nm) releases ethylmercury, which binds sulfhydryl
groups in tubulin (affinity constant Kd = 10"-6 M),
impairing microtubule assembly and stalling neuronal
migration.™? These small contaminants disrupt synaptic
formation by reducing dendritic spine density (e.g., from
10 spines/um to 5 spines/um) and altering synaptic
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protein expression (e.g., PSD-95 reduced by 30%),
foundational to autism’s social and sensory deficits.

Intermediate Particles (10-50 nm)

Larger particles, such as aluminum hydroxide (10 nm
primary particles), lead (10 nm), and aluminum
phosphate (50 nm), penetrate via force-induced passage
or piggybacking. Their penetration efficiency is lower
than smaller particles, but their high electrostatic charge
capacity—e.g., aluminum phosphate’s zeta potential of -
20 to -30 mV—enables significant interactions with
developing brain tissues. Aluminum hydroxide triggers
microglial  activation, releasing pro-inflammatory
cytokines like I1L-6 (100 pg/mL) and TNF-o (50 pg/mL),
which impair synaptic pruning by 20-30%."* Lead
inhibits NMDA receptor function (IC50 = 10 pM),
stunting dendritic growth and reducing synaptic
connectivity by 15%.™ These intermediate particles
disrupt electrostatic gradients critical for neuronal
polarization (e.g., membrane potential shifts from -70
mV to -60 mV) and atomic bonding in fetal neurons,
contributing to autism’s neurodevelopmental
abnormalities.

Implications for Autism Risk

The developing brain’s vulnerability underscores a dual
risk profile: smaller particles (<10 nm) pose a greater
threat due to their ease of access, while larger, highly
charged particles (10-50 nm) remain concerning if they
breach barriers. Prenatal exposure to aluminum-based
nanoparticles (e.g., aluminum hydroxide) can disrupt
synaptic protein folding, increasing amyloid precursor
protein (APP) cleavage by 25%, or catalyze oxidative
stress, elevating ROS levels by 50% (e.g., H202 at 10
uM).2 These physical interactions—quantified by
charge density (e.g., AR at 320 C/mm3) and surface area
(e.g., 1074 nmz2 for 50 nm particles)—amplify the risk of
autism by altering the foundational architecture of the
fetal brain. Given these findings, the wuse of
nanoparticles—especially those smaller than 10 nm— in
medical treatments, vaccines, or environmental contexts
during pregnancy warrants extreme caution and rigorous
safety evaluation to mitigate neurodevelopmental risks.

Harmful Substances

e Small Particles (<10 nm): Valproic acid (1 nm,
high capacity, negative charge), fluoxetine (1 nm, high
capacity, positive charge), sertraline (1 nm, high
capacity, positive charge), paroxetine (1.5 nm, high
capacity, positive charge), citalopram (1.5 nm, high
capacity, positive charge), cocaine (1 nm, high capacity,
positive charge), heroin (1.5 nm, moderate to high
capacity, partial positive charge), thimerosal (1.5 nm,
moderate  capacity, partial negative  charge),
formaldehyde (0.27 nm, low to moderate capacity, dipole
moment ~2.33 D), boron (1 nm, moderate capacity,
estimated -20 to -40 mV), gold (1 nm, high capacity, -30
to -40 mV), platinum (2 nm, moderate to high capacity, -
10 to -30 mV), silver (5 nm, high capacity, -30 to -40
mV).
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e Intermediate Particles (10-50 nm): Aluminum
hydroxide (10 nm, high capacity, +20 to +40 mV at pH
5-6), aluminum phosphate (50 nm, very high capacity, -
20 to - 30 mV), lead (10 nm, high capacity, -20 to -40
mV), nickel (5 nm, high capacity, -20 to -40 mV), iron
(10 nm, high capacity, -20 to -40 mV), zinc (10 nm, high
capacity, - 20 to -40 mV), tungsten (40 nm, moderate
capacity, -10 to -30 mV), chromium (10-30 nm,
moderate to high capacity, -30 to -50 mV), zirconium
(10-40 nm, moderate to high capacity, -20 to -40 mV),
hafnium (10 nm, moderate to high capacity, -20 to -40
mV), strontium (10 nm, high capacity, +10 to +30 mV),
antimony (10 nm, moderate to high capacity, -20 to -40
mV), bismuth (10 nm, moderate to high capacity, -20 to -
40 mV), cerium (10 nm, high capacity, +10 to +30 mV).

The dual risk profile—small particles’ ease of entry and
intermediate particles’ potent interactions—underscores
the need for meticulous prenatal safety measures to
prevent autism’s neurodevelopmental onset.

Atomic Bonding of Aluminum in Brain Tissues
Aluminum  (Al, atomic number 13, electron
configuration [Ne] 3s? 3p?) exists in biological systems
as AlF*, a trivalent cation with a small ionic radius (53.5
pm) and high charge density (320 C/mmg2), enabling it to
form disruptive bonds with brain biomolecules. These
interactions underpin its neurotoxic potential, affecting
synaptic integrity and neuronal function across
development and aging.

lonic Bonds

AIR* forms strong ionic bonds with negatively charged
oxygen atoms in phosphate groups (e.g., phospholipids,
PO,®") or nitrogen atoms in amino groups (e.g., lysine
residues), driven by Coulombic forces: V = k (q; g2 / 1),
where k is the Coulomb constant (8.99 x 10° N-mz2/C?),
g and g, are charges (+3 for Al*, -1 to -3 for ligands),
and r is the interatomic distance (= 0.2 nm). This binding
strength—exceeding that of Na* (26 C/mm3) by over 10-
fold—alters protein stability, reducing synaptic vesicle
docking efficiency by 25%." For example, Al*
binding to glutamate receptor subunits (e.g., GIuN1)
shifts their ionization state, impairing excitatory
signaling critical for neural development.

Covalent Bonds

AR exhibits a high affinity for sulfur in thiol groups (-
SH) of cysteine residues, forming coordinate covalent
bonds that disrupt disulfide bridges essential for protein
tertiary structure. This interaction, quantified by a bond
energy of = 200 kJ/mol, distorts synaptic proteins like
PSD-95, reducing synaptic scaffolding by 20-30% and
weakening connectivity.' In developing brains, this
compromises synaptogenesis, while in mature brains, it
destabilizes postsynaptic integrity, contributing to AD
and dementia.

Coordination Complexes
AlF* acts as a central atom in coordination complexes,
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chelating ligands such as water molecules, citrate (Kd =
10"-6 M), or carboxyl groups in aspartate residues.
These complexes, often octahedral with a coordination
number of 6, shift biomolecular energy landscapes,
increasing Gibbs free energy (AG = 5-10 kJ/mol) and
impairing enzyme Kinetics—e.g., acetylcholinesterase
activity drops by 30%.1®! This disrupts neurotransmitter
metabolism, amplifying neurotoxic effects across
developmental and degenerative contexts.

Harmful Substances

Aluminum hydroxide (10 nm, high capacity, +20 to +40
mV at pH 5-6), aluminum phosphate (50 nm, very high
capacity, -20 to -30 mV), amorphous aluminum
hydroxyphosphate sulfate (50 nm, very high capacity,
negative zeta potential)—all deliver AIR*, amplifying
these bonding effects and posing risks to synaptic
function.

Aluminum’s atomic interactions—driven by its electron-
deficient nature and high charge— enable it to penetrate
cellular environments and disrupt synaptic integrity,
laying the groundwork for both autism and
neurodegenerative diseases.

Aluminum’s Impact on Synaptic Function: A Physics
Perspective

Aluminum’s infiltration into brain tissues disrupts
synaptic function through a cascade of physical
mechanisms, affecting every stage of neurotransmission
from membrane potential to plasticity. These effects,
quantifiable through physics principles, underpin its role
in neurotoxicity across developmental and adult stages.

Disruption of Membrane Potential

AlR*’s +3 charge (charge density 320 C/mm?) alters the
electric double layer at neuronal membranes, a lipid
bilayer with a thickness of 4-5 nm and a resting potential
of -70 mV. This binding shifts the local electric field: E =
F / g, where F is the force exerted by AIR* and q is the
membrane charge (= -0.1 C/m?). The Debye length (= 1
nm in physiological saline) contracts, reducing
excitability by 10-15 mV and impairing action potential
initiation.! In developing brains, this disrupts synaptic
formation timing; in adults, it slows hippocampal
signaling critical for memory.

Interference with lon Channels

AlR* blocks voltage-gated Na* (conductance gNa = 120
mS/cm2), K* (gK = 36 mS/cm2), and Ca2?* channels (gCa
~ 2 mS/cm?), reducing ionic flow by 20-50% (G =1/ V).
This steric hindrance—AI3*’s ionic radius (53.5 pm) vs.
Na* (102 pm)—clogs channel pores, delaying
depolarization and repolarization phases by 5-10 ms.*!
Prenatally, this impairs synaptic vesicle release;
postnatally, it disrupts hippocampal and cortical
transmission.

Altering Protein Conformation
AIR* bonds with amino acids (e.g., aspartate’s carboxyl
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groups), shifting protein energy states: AE = E_final -
E initial = 5-10 kT, where k is Boltzmann’s constant
(1.38 x 10"-23 J/K) and T is 310 K (body temperature).
This misfolds receptors like AMPA (e.g., GIUA2 subunit
flexibility — drops 30%) and enzymes like
acetylcholinesterase (Vmax reduced by 25%), impairing
synaptic efficacy.“ﬁl In autism, this weakens synaptic
strength; in AD, it exacerbates memory deficits.

Impact on Synaptic Vesicle Release

A" increases membrane rigidity (Young’s modulus
rises from 10 MPa to 12 MPa), inhibiting SNARE
protein fusion (e.g., syntaxin binding affinity drops
20%). Release probability decreases: P_release o< e*(-AE
!/ KT), with AE rising by 2-3 kT due to A¥*’s presence,
reducing neurotransmitter output by 15-30%[”*16]. This
stunts synaptic communication in developing brains and
memory circuits in adults.

Alteration of Synaptic Plasticity

LTP and LTD, critical for learning, rely on Ca?*-
calmodulin signaling (Ca?* influx = 104 M). Al*’s
interference with Ca2* channels and protein interactions
reduces LTP amplitude by 20-40%, impairing synaptic
strengthening.®!  In  autism, this limits neural
connectivity; in AD/dementia, it accelerates cognitive
decline.

Harmful Substances

e Membrane Potential Disruption: Valproic acid (1
nm, high capacity, negative charge), fluoxetine (1 nm,
high capacity, positive charge), sertraline (1 nm, high
capacity, positive charge), paroxetine (1.5 nm, high
capacity, positive charge), citalopram (1.5 nm, high
capacity, positive charge), cocaine (1 nm, high capacity,
positive charge), heroin (1.5 nm, moderate to high
capacity, partial positive charge), thimerosal (1.5 nm,
moderate capacity, partial negative charge), aluminum
hydroxide (10 nm, high capacity, +20 to +40 mV at pH
5-6), aluminum phosphate (50 nm, very high capacity, -
20 to -30 mV), amorphous aluminum hydroxyphosphate
sulfate (50 nm, very high capacity, negative zeta
potential), lead (10 nm, high capacity, -20 to -40 mV),
nickel (5 nm, high capacity, -20 to -40 mV), iron (10 nm,
high capacity, -20 to - 40 mV), zinc (10 nm, high
capacity, -20 to -40 mV), tungsten (40 nm, moderate
capacity, -10 to -30 mV), chromium (10-30 nm, moderate
to high capacity, -30 to -50 mV), zirconium (10-40 nm,
moderate to high capacity, -20 to -40 mV), hafnium (10
nm, moderate to high capacity, -20 to -40 mV), strontium
(10 nm, high capacity, +10 to +30 mV), antimony (10
nm, moderate to high capacity, -20 to -40 mV), bismuth
(10 nm, moderate to high capacity, -20 to -40 mV),
cerium (10 nm, high capacity, +10 to +30 mV).

e lon Channel Interference: Aluminum hydroxide
(10 nm), aluminum phosphate (50 nm), amorphous
aluminum hydroxyphosphate sulfate (50 nm), lead (10
nm), nickel (5 nm), iron (10 nm), zinc (10 nm), tungsten
(40 nm), chromium (10-30 nm), zirconium (10-40 nm),
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hafnium (10 nm), strontium (10 nm), antimony (10 nm),
bismuth (10 nm), cerium (10 nm).

These physics-driven disruptions illustrate aluminum’s
pervasive impact on synaptic function, bridging prenatal
autism risk and adult neurodegeneration.

Effects on Developing Brain Tissue (Autism)

Prenatal exposure to contaminants disrupts fetal brain
development, contributing to autism through specific
mechanisms that impair synaptic formation, neuronal
migration, and cellular integrity.

Synaptic Formation

Aluminum binds synaptic proteins like neuroligins and
neurexins, altering their folding via electrostatic
modifications (e.g., charge repulsion increases by 10
kJ/mol), reducing synaptic density from 10 spines/pum to
5 spines/um.”"!  Thimerosal’s ethylmercury binds
sulfhydryl groups in synaptic vesicle proteins (e.g.,
synaptophysin, Kd ~ 107-6 M), decreasing vesicle
release by 20%.0'? Lead inhibits dendritic spine growth
(e.g., spine length drops from 1.5 um to 1 um), impairing
excitatory synapse formation by 15-25%.™!

Electrostatic Disruption

Highly charged particles like CpG oligodeoxynucleotides
(multiple negative charges, zeta potential = -40 mV)
perturb electrical gradients critical for neuronal
migration. Normally, a - 70 mV membrane potential
drives Ca?* influx (10"-4 M) for cytoskeletal dynamics,
but AIR* or nickel (zeta potential -20 to -40 mV) shifts
this to -60 mV, stalling migration by 30% and
misplacing neurons in subcortical layers.”

Oxidative Stress

AR catalyzes ROS production (k_ROS x [AIF*]),
increasing hydrogen peroxide (H,0;) levels from 2 uM
to 10 uM within 24 hours, damaging DNA (8-OHdG up
50%) and lipid membranes (malondialdehyde up 30%).1"
Iron and nickel amplify this via Fenton reactions (Fe2* +
H,O0, — Fe** + OH™ + OH:), generating hydroxyl
radicals that degrade synaptic proteins by 20-40%.

Harmful Substances

e Synaptic Formation: Thimerosal (1.5 nm,
moderate capacity, partial negative charge), lead (10 nm,
high capacity, -20 to -40 mV), nickel (5 nm, high
capacity, -20 to -40 mV), iron (10 nm, high capacity, -20
to -40 mV), zinc (10 nm, high capacity, - 20 to -40 mV),
tungsten (40 nm, moderate capacity, -10 to -30 mV),
chromium (10-30 nm, moderate to high capacity, -30 to -
50 mV), zirconium (10-40 nm, moderate to high
capacity, -20 to -40 mV), hafnium (10 nm, moderate to
high capacity, -20 to -40 mV), strontium (10 nm, high
capacity, +10 to +30 mV), antimony (10 nm, moderate to
high capacity, -20 to -40 mV), bismuth (10 nm, moderate
to high capacity, -20 to - 40 mV), aluminum hydroxide
(10 nm, high capacity, +20 to +40 mV at pH 5-6),
aluminum phosphate (50 nm, very high capacity, -20 to -
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30 mV), amorphous aluminum hydroxyphosphate sulfate
(50 nm, very high capacity, negative zeta potential).

e  Electrostatic Disruption: CpG
oligodeoxynucleotides (5-10 nm, very high capacity,
multiple negative charges), monophosphoryl lipid A (1-2
nm, high capacity, negative charge), stainless steel (10
nm, moderate to high capacity, -20 to -40 mV), gold (1
nm, high capacity, -30 to -40 mV), silver (5 nm, high
capacity, -30 to -40 mV), platinum(2 nm, moderate to
high capacity, -10 to -30 mV), cerium (10 nm, high
capacity, +10to +30 mV).

e Oxidative Stress: Aluminum hydroxide (10 nm),
aluminum phosphate (50 nm), amorphous aluminum
hydroxyphosphate sulfate (50 nm), lead (10 nm), nickel
(5 nm), iron (10 nm), zinc (10 nm), tungsten (40 nm),
chromium (10-30 nm), zirconium (10-40 nm), hafnium
(10 nm), strontium (10 nm), antimony (10 nm), bismuth
(10 nm).

These effects establish autism as a neurodevelopmental
disorder rooted in prenatal exposure, with irreversible
alterations to brain architecture.

Effects on Fully Developed Brain Tissue (Alzheimer’s
and Dementia)

In mature brains, contaminants target specific regions,
producing Alzheimer’s disease (AD) or dementia based
on the site of damage, driven by mechanisms that impair
synaptic function and induce proteinopathy.

Membrane Potential Disruption

AR shifts the electric double layer at neuronal
membranes, reducing action potential efficiency in the
hippocampus (AD hallmark) or cortex (dementia
hallmark). Normally, a -70 mV resting potential drives
Na* influx (10"-3 M), but AI* binding hyperpolarizes it
to -80 mV, slowing firing rates by 20-30%."! SSRIs
like fluoxetine exacerbate this by binding serotonin
transporters, further altering membrane dynamics.

lon Channel Interference

APR* blocks Ca?* channels (e.g., L-type, gCa = 2
mS/cm?), decreasing conductance (G = | / V) and
impairing neurotransmitter release by 15-25% in
memory-critical areas.”’! Lead and nickel clog K*
channels (e.g., Kvl.1, gK = 36 mS/cm?), prolonging
repolarization by 5-10 ms, disrupting signal propagation.

Protein Aggregation

Aluminum stabilizes amyloid-beta (AP) aggregation
(k_agg x [AB] x [AP*]), forming plaques at 1074
aggregates/mm3 in the hippocampus for AD["16]. Tau
hyperphosphorylation (k_phos x [Tau] x [ABRY])
produces neurofibrillary tangles (NFTs) at 10"3/mm?3 in
cortical and subcortical regions for dementia[*16]. Zinc
and iron amplify AP oligomerization (e.g., 50% increase
in B-sheet content), exacerbating plaque load.

1SO 9001:2015 Certified Journal | 282



Kikkert.

Harmful Substances

e Membrane Potential Disruption: Valproic acid (1
nm, high capacity, negative charge), fluoxetine (1 nm,
high capacity, positive charge), sertraline (1 nm, high
capacity, positive charge), paroxetine (1.5 nm, high
capacity, positive charge), citalopram (1.5 nm, high
capacity, positive charge), cocaine (1 nm, high capacity,
positive charge), heroin (1.5 nm, moderate to high
capacity, partial positive charge), thimerosal (1.5 nm,
moderate capacity, partial negative charge), aluminum
hydroxide (10 nm, high capacity, +20 to +40 mV at pH
5-6), aluminum phosphate (50 nm, very high capacity, -
20 to -30 mV), amorphous aluminum hydroxyphosphate
sulfate (50 nm, very high capacity, negative zeta
potential), lead (10 nm, high capacity, -20 to -40mV),
nickel (5 nm, high capacity, -20 to -40 mV), iron (10 nm,
high capacity, -20 to - 40 mV), zinc (10 nm, high
capacity, -20 to -40 mV), tungsten (40 nm, moderate
capacity, -10 to -30 mV), chromium (10-30 nm,
moderate to high capacity, -30 to -50 mV), zirconium
(10-40 nm, moderate to high capacity, -20 to -40 mV),
hafnium (10 nm, moderate to high capacity, -20 to -40
mV), strontium (10 nm, high capacity, +10 to +30 mV),
antimony (10 nm, moderate to high capacity, -20 to -40
mV), bismuth (10 nm, moderate to high capacity, -20 to -
40 mV), cerium (10 nm, high capacity, +10 to +30 mV).

e lon Channel Interference: Aluminum hydroxide
(10 nm), aluminum phosphate (50 nm), amorphous
aluminum hydroxyphosphate sulfate (50 nm), lead (10
nm), nickel (5 nm), iron (10 nm), zinc (10 nm), tungsten
(40 nm), chromium (10-30 nm), zirconium (10-40 nm),
hafnium (10 nm), strontium (10 nm), antimony (10 nm),
bismuth (10 nm), cerium (10 nm).

e Protein Aggregation: Aluminum hydroxide (10
nm), aluminum phosphate (50 nm), amorphous
aluminum hydroxyphosphate sulfate (50 nm), lead (10
nm), nickel (5 nm), iron (10 nm), zinc (10 nm), tungsten
(40 nm), chromium (10-30 nm), zirconium (10-40 nm),
hafnium (10 nm), strontium (10 nm), antimony (10 nm),
bismuth (10 nm).

Region-specific ~ damage—hippocampal  for  AD,
cortical/subcortical for dementia— determines the
clinical outcome, driven by these contaminants’ physical
interactions.

Synaptic Dysfunction in Alzheimer’s

Synaptic =~ Dysfunction in  Alzheimer’s Disease
Alzheimer’s disease (AD) manifests as progressive
synaptic dysfunction, leading to memory loss and
cognitive decline, with aluminum and other contaminants
exacerbating this pathology through physics-based
mechanisms.

Neurotransmitter Disruption

Aluminum accumulates in cholinergic neurons, impairing
acetylcholine synthesis by binding acetylcholinesterase
(Ki = 10 uM), reducing activity by 40% and synaptic
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transmission by 30%["18]. SSRIs like fluoxetine and
cocaine further disrupt serotonin and dopamine
signaling, altering vesicle release rates by 20-25%]["19].
Amyloid-Beta (Ap) Aggregation

A" stabilizes AP peptides (k_agg x [AB] x [APR*]),
increasing plaque formation from 1073 to 10"
aggregates/mm? in the hippocampus. This aggregation,
driven by electrostatic stabilization (AIR* bridges AB’s
negatively charged residues), physically blocks synaptic
contacts, reducing synaptic efficacy by 50%[*16]. Zinc
and iron amplify this, boosting B- sheet content by 30—
40%.

Tau Protein Hyperphosphorylation

AIR* enhances tau phosphorylation (k_phos x [Tau] x
[A*]), forming neurofibrillary tangles (NFTs) at
10"3/mm3 in cortical neurons, impairing axonal transport
by 20-30%."®" Lead and nickel exacerbate this,
increasing kinase activity (e.g., GSK-3p) by 25%.

Oxidative Stress

AR catalyzes ROS via Fenton-like reactions (APR* +
H,0, — Al?* + OH™ + OH"), elevating H,O, from 2 uM
to 10 uM, damaging synaptic membranes (lipid
peroxidation up 25%) and proteins (carbonyl content up
30%).1

Harmful Substances

e Neurotransmitter Disruption: Valproic acid (1 nm,
high capacity, negative charge), fluoxetine (1 nm, high
capacity, positive charge), sertraline (1 nm, high
capacity, positive charge), paroxetine (1.5 nm, high
capacity, positive charge), citalopram (1.5 nm, high
capacity, positive charge), cocaine (1 nm, high capacity,
positive charge), heroin (1.5 nm, moderate to high
capacity, partial positive charge), thimerosal (1.5 nm,
moderate capacity, partial negative charge), aluminum
hydroxide (10 nm, high capacity, +20 to +40 mV at pH
5-6), aluminum phosphate (50 nm, very high capacity,-20
to -30 mV), amorphous aluminum hydroxyphosphate
sulfate (50 nm, very high capacity, negative zeta
potential).

o Amyloid-Beta Aggregation: Aluminum hydroxide
(10 nm), aluminum phosphate (50 nm), amorphous
aluminum hydroxyphosphate sulfate (50 nm), lead (10
nm), nickel (5 nm), iron (10 nm), zinc (10 nm), tungsten
(40 nm), chromium (10-30 nm), zirconium (10-40 nm),
hafnium (10 nm), strontium (10 nm), antimony (10 nm),
bismuth (10 nm).

e Tau Hyperphosphorylation: Aluminum hydroxide
(10 nm), aluminum phosphate (50 nm), amorphous
aluminum hydroxyphosphate sulfate (50 nm), lead (10
nm), nickel (5 nm), iron (10 nm), zinc (10 nm), tungsten
(40 nm), chromium (10-30 nm), zirconium (10-40 nm),
hafnium (10 nm), strontium (10 nm), antimony (10 nm),
bismuth (10 nm).

e Oxidative Stress: Aluminum hydroxide (10 nm),
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aluminum phosphate (50 nm), amorphous aluminum
hydroxyphosphate sulfate (50 nm), lead (10 nm), nickel
(5 nm), iron (10 nm), zinc (10 nm), tungsten (40 nm),
chromium (10-30 nm), zirconium (10-40 nm), hafnium
(10 nm), strontium (10 nm), antimony (10 nm), bismuth
(10 nm), cerium (10 nm).

These mechanisms align with AD’s hallmarks—synaptic
loss, plaques, and tangles— demonstrating aluminum’s
and other contaminants’ roles in neurodegeneration.

Adjuvants in Merck, Pfizer, and Moderna Vaccines
Vaccines from Merck, Pfizer, and Moderna contain
adjuvants and ingredients that may pose neurotoxic risks
if they cross biological barriers, particularly in
developing or susceptible brains.

Merck Vaccines

e Gardasil (HPV): Contains amorphous aluminum
hydroxyphosphate sulfate (AAHS, 50 nm, very high
capacity, negative zeta potential), which enhances
immune response but can cross barriers via force or
piggybacking, binding synaptic proteins. Formaldehyde
(0.27 nm, low to moderate capacity) is a residual from
production, diffusive and oxidative, potentially damaging
fetal neurons at 0.1 pug/mL.1%%

Pfizer Vaccines

e Comirnaty (COVID-19): Employs lipid
nanoparticles (LNPs) with cholesterol (MW 386.65
g/mol), PEG-lipids (e.g., ALC-0159, MW 2334 g/mol),
and ALC-0315 (1273 g/mol), sized 50-100 nm. These
LNPs may breach the BBB via piggybacking or
diffusion, with cholesterol potentially disrupting lipid
rafts in synaptic membranes.”!

Moderna Vaccines

e Spikevax (COVID-19): Uses LNPs with SM-102
(MW 710.2 g/mol), PEG-lipids (e.g., PEG2000-DMG,
MW ~2618 g/mol), and cholesterol, also sized 50-100
nm.

SM-102’s  lipophilic
penetration, posing
accumulated.®

nature may enhance BBB
risks to synaptic function if

Harmful Substances

e Amorphous  Aluminum  Hydroxyphosphate
Sulfate: 50 nm, very high capacity, disrupts synaptic
bonding.

e Thimerosal: 1.5 nm, moderate capacity, mercury-
based preservative in some multi- dose vials,
oxidative risk.

e Formaldehyde: 0.27 nm, low to moderate capacity,
oxidative and diffusive.

e Cholesterol, PEG-lipids, SM-102: LNP
components, potential barrier-crossing and synaptic
disruption risks.

These vaccine-related contaminants highlight the need
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for careful evaluation of their neurotoxic potential,
especially in vulnerable populations.

Broader Implications

This physics-based model ties particle properties—size,
charge, and bonding capacity—to neurotoxic outcomes
across the lifespan, from prenatal autism to postnatal AD
and dementia. It challenges corporate narratives with
evidence of Particle Progression, urging a reevaluation of
environmental and medical safety standards.

Harmful Substances

e Stainless Steel: 10 nm, moderate to high capacity, -
20 to -40 mV, oxidative stress risk.

e Platinum: 2 nm, moderate to high capacity, -10 to -
30 mV, synaptic interference potential.

e  Cerium: 10 nm, high capacity, +10 to +30 mV, ion
balance disruption risk.

The evidence underscores the need for rigorous safety
assessments of these contaminants, prioritizing natural
immunity alternatives where possible.

Total Particle Toxicity: Cumulative Risks from Daily
Exposure and Vaccines

The concept of total particle toxicity provides a critical
lens through which to evaluate the cumulative harm from
daily exposure to toxic substances in everyday products,
such as toothpaste, water, shampoo, and soap. This
section illustrates how even basic routines— excluding
food intake—can push children and infants beyond their
detoxification capacities, creating a foundation of
vulnerability. When vaccines introduce additional
contaminants directly into the bloodstream, bypassing
natural biological filters, the risks amplify, particularly
for developing bodies already burdened by an
unsustainable toxic load.

Definition of Particle Toxicity
Particle toxicity describes the cumulative harm caused by
exposure to toxic substances, including chemicals, heavy
metals, and synthetic compounds found in daily-use
products. The body relies on organs like the liver and
kidneys to detoxify and excrete these toxins, but this
capacity is finite and varies by age and body weight:
e  Adults (70 kg): Approximately 200,000 "particles"
per day.
e Children (35 kg): Approximately 70,000-100,000
particles per day.
e Infants (8 kg):
particles per day.
In this model, each "particle" represents a unit of toxicity,
scaled to real-world toxin amounts (e.g., 1 particle = 1
microgram (ug) of a reference toxin like fluoride or
lead). Children and infants, with their smaller size and
less mature detoxification systems, have significantly
lower capacities, making them more susceptible to toxin
accumulation and related health issues, such as
inflammation, endocrine disruption, or organ damage.

Approximately 10,000-20,000
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Toxin Values in Daily-Use Products (Excluding Food)
The following estimates detail toxin contributions from
common products, scaled to the particle model (1 particle
=1 ug of toxin), based on typical usage patterns. These
values assume no food intake, focusing solely on
personal care and hygiene products, and highlight
differences in exposure across age groups due to usage
habits and absorption rates.

e Toothpaste

o Fluoride Concentration: 1,000-1,500 ppm (1-1.5
mg/qg).

o Amount per Use: 1 g per brushing = 1-1.5 mg
fluoride.

o Daily Intake (Adults): 3 brushings/day, 10%
swallowed = 0.3 mg/day (300 pg — 150,000
particles).

o Daily Intake (Children): Higher swallowing rate
(20%) = 0.6 mg/day (600 pug — 300,000 particles).

o Infants: Not typically used, assume O particles/day.

o Water

O Fluoride: 0.7-1 mg/L.

O Adults: 2 L/day = 1.4-2 mg/day (~2,000 particles).

o Children: 1 L/day = 0.7-1 mg (~1,000 particles).

o Infants: 0.5 L/day (e.g., formula) = 0.35-0.5 mg
(~500 particles).

Lead and Arsenic: 5 ppb each (0.005 mg/L).
Adults: 2 L/day = 10 ug each (included in ~2,000
particles).

o Children: 1 L/day =5 pg each (~1,000 particles).

o Infants: 0.5 L/day = 2.5 pg each (~500 particles).

e Shampoo

o Parabens: 0.1-0.3% (1-3 mg/g).

o Amount per Use: 10 g/use = 10-30 mg.

o Daily Intake: 1% skin absorption = 100-300
pg/day.

O Adults/Children: ~200 pg average (10,000
particles).

o Infants: Higher absorption (2%) = 200-600 pg
(~20,000 particles).

e Soap

o Parabens: 0.1% (1 mg/g).

O Amount per Use: 5 g/use, 2 uses/day = 10 mg.

o Daily Intake: 1% absorption = 100 pg/day.

O Adults/Children: 100 pg (10,000 particles).

o Infants: 2% absorption = 200 pg (20,000 particles).

Total Particle Toxicity Calculation (Excluding
Food)
The cumulative particle intake from these products
demonstrates how daily routines alone approach or
exceed detoxification capacities, even without
dietary contributions:

e Adults (70 kg)

O Toothpaste: 150,000 particles.

o Water: 2,000 particles.

o Shampoo: 10,000 particles.

O Soap: 10,000 particles.

o Total: 172,000 particles/day (86% of 200,000
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capacity, within safe limits, excluding food).
Children (35 kg)

Toothpaste: 300,000 particles.

Water: 1,000 particles.

Shampoo: 10,000 particles.

Soap: 10,000 particles.

Total: 321,000 particles/day (321%-458% of
70,000-100,000 capacity, far exceeds safe limits,
excluding food).

Infants (8 kg)

Toothpaste: 0 particles.

Water: 500 particles.

Shampoo: 20,000 particles.

Soap: 20,000 particles.

Total: 40,500 particles/day (203%-405% of
10,000-20,000 capacity, exceeds safe limits,
excluding food).

O O0OO0OO0OO0 *

O O0OOO0OO0

For adults, exposure remains within safe limits at 86% of
capacity. However, children exceed their capacity by 3—
4.5 times, and infants by 2—4 times, even without food
intake. This underscores their heightened vulnerability to
toxin accumulation from routine product use alone.

The Impact of Food: Pushing Beyond Limits
The above calculations exclude food, yet dietary intake
significantly increases the toxic load.

For example

e Adults: Food may contribute 500-1,000 pg of
toxins daily (e.g., pesticide residues, heavy metals
from fish, or additives like MSG), adding 500,000—
1,000,000 particles. With food, total exposure could
reach 672,000-1,172,000 particles/day (336%-586%
of capacity), well beyond safe limits.

e Children: Adjusted for lower intake (e.g., 250-500
Mg), adding 250,000-500,000 particles, totals
571,000-821,000 particles/day (571%-1,173% of
capacity).

o Infants: Formula or breast milk may add 50-100 ug
(50,000-100,000 particles), totaling 90,500-140,500
particles/day (453%-1,405% of capacity).

Even minimal food intake places all age groups—
especially children and infants—near or above their
detoxification thresholds, creating a "devastated system"
primed for further insult. VVaccines: Bypassing Filters in
an Overburdened System

Vaccines introduce contaminants (e.g., aluminum
adjuvants, preservatives like thimerosal) directly into the
bloodstream, bypassing natural biological filters such as
the skin, mucous membranes, and gastrointestinal tract.
These filters typically reduce toxin absorption by 50—
90% through mechanisms like hepatic first-pass
metabolism. In an already overburdened system, this
direct injection amplifies risks:
e Injection Dynamics: Contaminants injected into the
deltoid muscle enter the axillary vein, reaching the
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brain via systemic circulation in 10-15 seconds
(blood flow ~5 L/min). Smaller particles (e.g.,
aluminum hydroxide, 10 nm) diffuse rapidly across
the blood-brain barrier.™!

e Added Load: A single vaccine may introduce 250—
500 pg of aluminum (250,000— 500,000 particles),
instantly increasing the daily toxic load by 125%-—
250% for adults and far more for children and
infants.

e Children and Infants: With daily exposure already
exceeding limits (321,000 particles for children,
40,500 for infants), vaccines push an already
devastated system into critical overload, heightening
risks of neurodevelopmental harm.

Cumulative Impact and Health Implications

The combination of daily product use and vaccine-related

contaminants creates a compounding effect:

e Children: 321,000 particles/day (without food) plus
a vaccine (e.g., 250,000 particles) = 571,000
particles/day (571%-817% of capacity). With food,
this could exceed 1 million particles/day.

e Infants: 40,500 particles/day plus 250,000 from a
vaccine = 290,500 particles/day (1,453%-2,905% of
capacity), excluding food.

This overload disrupts detoxification, allowing toxins to
accumulate in tissues, including the brain, where they
may contribute to inflammation, oxidative stress, and
neurodevelopmental disorders like autism in children or
neurodegenerative conditions in later life.

CONCLUSION

A Call for Reevaluation of Contaminant Exposure

The framework of total particle toxicity reveals that
children and infants exceed safe detoxification limits
from daily product use alone, even without food, which
pushes exposure far beyond capacity. Vaccines, by
bypassing biological filters, add to an already devastated
system, amplifying risks in vulnerable populations. This
physics-driven analysis—rooted in toxin accumulation
and biological capacity—demands a reevaluation of
exposure risks, emphasizing the need to minimize
unnecessary contaminants, particularly in developing
bodies. In no case should lead, fluoride, or other
neurotoxins be permitted. Contaminants like aluminum,
selective serotonin reuptake inhibitors (SSRIs), heavy
metals, and vaccine ingredients breach biological barriers
and disrupt brain function, contributing to autism
prenatally and Alzheimer’s disease (AD) and dementia
postnatally. This physics-driven framework, rooted in the
principles of Particle Progression, vividly illustrates how
these substances—through their size, charge, and atomic
interactions—penetrate the placenta and BBB, infiltrate
brain tissues, and impair synaptic operations with
profound consequences.

Aluminum, with its high charge density (320 C/mm?) and
ability to form ionic, covalent, and coordination bonds,
exemplifies this threat, binding to synaptic proteins and
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catalyzing oxidative stress that devastates developing
neurons in autism and mature circuits in AD/dementia.
SSRIs like fluoxetine (1 nm, positive charge) and
cocaine (1 nm, positive charge) alter membrane
potentials and neurotransmitter release, amplifying
synaptic dysfunction across both conditions. Heavy
metals—lead (10 nm, -20 to -40 mV), nickel (5 nm, -20
to -40 mV), and iron (10 nm, -20 to -40 mV)—induce
protein aggregation and oxidative damage, while vaccine
ingredients like amorphous aluminum hydroxyphosphate
sulfate (50 nm, very high capacity) and formaldehyde
(0.27 nm, oxidative risk) introduce additional neurotoxic
risks through their physical properties.

The risks escalate dramatically with direct injection, a
delivery method that bypasses the body’s natural
filters—the  skin, mucous  membranes, and
gastrointestinal tract—allowing contaminants immediate
access to the bloodstream. Unlike ingestion or inhalation,
where the liver and lungs can metabolize or sequester
toxins  (e.g., hepatic first-pass effect reduces
bioavailability by 50-70%), injection delivers particles
directly into circulation, amplifying their potency. The
injection  site  determines their trajectory: an
intramuscular injection in the deltoid muscle (upper outer
arm) sends contaminants via the axillary vein to the right
heart, then lungs, and finally systemic circulation,
including the brain via the carotid arteries within 10-15
seconds (blood flow rate ~ 5 L/min)."! A subcutaneous
injection in the upper inner arm (near the brachial vein)
accelerates this, reaching the brain in 5-10 seconds if the
particle avoids initial lymphatic drainage. For instance,
aluminum hydroxide (10 nm) injected in the deltoid can
reach cerebral capillaries at 0.1 pg/mL within minutes,
bypassing the BBB’s efflux pumps and depositing in
hippocampal or cortical neurons.”! This direct
introduction to sensitive areas—the fetal brain prenatally
or the mature CNS postnatally—magnifies risks, as even
picomolar concentrations (e.g., 10°-12 M) trigger
synaptic damage, oxidative stress, and protein
misfolding, outcomes  unattenuated by natural
detoxification pathways.

This heightened risk is particularly alarming in

developing bodies—prenatal fetuses, infants, and
children—where brain maturation continues into
adolescence (e.g., prefrontal cortex myelination

completes by age 25). Prenatally, contaminants disrupt
synaptogenesis, reducing synaptic density by 20-50%
and stunting neural connectivity critical for social and
cognitive skills, hallmarks of autism. In infants and
children, ongoing myelination and synaptic pruning are
equally vulnerable, with contaminants like lead or
thimerosal impairing axonal insulation (conduction
velocity drops from 50 m/s to 40 m/s) and over-pruning
synapses (e.g., 30% excess loss), amplifying autism-like
deficits. Direct injection during these stages—common
in vaccination schedules (e.g., 6 weeks, 4 months)—
should be avoided unless the risk of imminent death
justifies it, as the developing body lacks the resilience to
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mitigate these assaults. The analysis within this particle
physics framework clearly identifies extensive risk:
small particles (<10 nm) like formaldehyde and valproic
acid diffuse rapidly, intermediate particles (10-50 nm)
like aluminum adjuvants leverage charge and force, and
their atomic interactions—quantified by Coulombic
forces (V = k (g1 g2 / r)) and bonding energies (200
kJ/mol)—disrupt brain function at a molecular level.

The only event substantiating such risks is imminent
death, where the immediate threat (e.g., lethal infection)
outweighs long-term neurotoxic potential. Alternative
immunity methods exist, with natural immunity standing
as the most substantial and physiologically aligned
approach. Natural exposure—via mucosal surfaces or
skin—engages the innate immune system (e.g.,
macrophages, NK cells) and adaptive responses (e.g., T-
cell priming) without bypassing filters, allowing gradual
antigen processing and memory cell formation (e.g., 19G
titers rise 10-fold over weeks)."! Unlike injection,
natural immunity avoids direct CNS exposure,
leveraging the body’s evolved defenses—skin barriers
(10 pm thick), mucosal IgA (10712 molecules/mL), and
hepatic clearance (90% toxin removal)—to minimize
neurotoxic risk. For developing bodies—prenatal, infant,
and child—this approach aligns with physiological
maturation, avoiding the catastrophic synaptic and
neuronal disruptions detailed herein.

This  physics-driven  framework demands urgent
investigation into environmental and medical safety,
emphasizing the profound interplay between physical
properties (e.g., particle size, charge, bonding capacity)
and biological consequences (e.g., synaptic loss, protein
aggregation). The evidence—rooted in diffusion kinetics,
electrostatics, and atomic interactions—exposes a clear
link between contaminant exposure and
neurodevelopmental/neurodegenerative outcomes,
compelling a reevaluation of injection- based
interventions and a return to natural immunity as the
safest, most biologically congruent method until the
body is fully developed.
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CHEMICAL ABSTRACTS
SECTION

This section provides a comprehensive list of all
chemical substances mentioned in the article "Prenatal
and Infant Brain Development: A Highly Sensitive
Period" and subsequent sections, along with their
corresponding Chemical Abstracts Service (CAS)
Registry Numbers where applicable. The CAS Registry
Number is a unique identifier assigned to each chemical
substance by the Chemical Abstracts Service, ensuring
precise identification across scientific contexts. For
substances that are mixtures, alloys, or classes of
compounds without a single CAS number, explanatory
notes are included. Below, the substances are listed
alphabetically by their primary name as used in the
article,  encompassing  contaminants,  biological
molecules, and vaccine-related ingredients that may
impact brain development and function.

SERVICE (CAS)

Chemical Substances and CAS Numbers

e ALC-0159: 1849616-42-7
A PEGylated lipid used in Pfizer’s Comirnaty
vaccine, part of lipid nanoparticles (LNPS).

e ALC-0315: 2036272-55-4
A lipid component in Pfizer’s Comirnaty vaccine,
facilitating MRNA delivery via LNPs.

e  Aluminum hydroxide: 21645-51-2
A heavy metal compound and vaccine adjuvant,
delivering AI3* ions.

e  Aluminum phosphate: 7784-30-7
A heavy metal compound and vaccine adjuvant,
delivering AIR* ions.

e Amorphous aluminum hydroxyphosphate sulfate:
No single CAS number (mixture) A vaccine
adjuvant (e.g., in Merck’s Gardasil), a complex
mixture without a unique CAS identifier.

e Antimony: 7440-36-0
A heavy metal with potential neurotoxic effects.

e Arsenic: 7440-38-2
A metalloid contaminant found in trace amounts in
water.

e Bismuth: 7440-69-9
A heavy metal implicated in neurotoxicity.

e Boron: 7440-42-8
An element with moderate capacity to cross barriers.

e Carbon dioxide: 124-38-9
A small, lipophilic molecule crossing the BBB via
diffusion.

e  Cerium: 7440-45-1
A heavy metal nanoparticle capable of BBB
penetration.
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Chloride: 16887-00-6 (chloride ion)

An ion involved in membrane potential dynamics,
often paired with cations like Na*.

Cholesterol: 57-88-5

A lipid component in vaccine LNPs (e.g., Pfizer’s
Comirnaty, Moderna’s Spikevax).

Chromium: 7440-47-3

A heavy metal with moderate to high neurotoxic
capacity.

Citalopram: 59729-33-8

An SSRI antidepressant with potential to alter
synaptic function.

Cocaine: 50-36-2

A small, lipophilic drug crossing barriers via
diffusion.

CpG oligodeoxynucleotides: No single CAS number
(class of compounds) Synthetic DNA sequences
used as vaccine adjuvants, lacking a unique CAS
number.

Fluoride: 16984-48-8 (fluoride ion)

A common ion in toothpaste and water, delivered via
compounds like sodium fluoride.

Fluoxetine: 54910-89-3

An SSRI antidepressant affecting neurotransmitter
signaling.

Formaldehyde: 50-00-0

A small, diffusive organic compound in vaccines
(e.g., Merck’s Gardasil).

Gold: 7440-57-5

A metal nanoparticle with high barrier-crossing
capacity.

Hafnium: 7440-58-6

A heavy metal with neurotoxic potential.

Heroin: 561-27-3

A lipophilic opioid crossing barriers via diffusion.
Iron: 7439-89-6

A heavy metal amplifying oxidative stress via
Fenton reactions.

Lead: 7439-92-1

A heavy metal disrupting synaptic pruning and
myelination.

Methylparaben: 99-76-3 (example of parabens)

A representative paraben preservative from shampoo
and soap, part of a class of compounds.
Monophosphoryl lipid A: 1246298-63-4

A vaccine adjuvant with high capacity to cross
barriers.

Monosodium glutamate (MSG): 142-47-2

A food additive contributing to total particle toxicity.
Nickel: 7440-02-0

A heavy metal inducing oxidative stress and synaptic
disruption.

Oxygen: 7782-44-7

A small molecule crossing the BBB via diffusion.
Paroxetine: 61869-08-7

An SSRI antidepressant affecting synaptic plasticity.
PEG2000-DMG: 160743-62-4

A PEGylated lipid in Moderna’s Spikevax vaccine,
part of LNPs.

1SO 9001:2015 Certified Journal | 288



Kikkert.

Platinum: 7440-06-4

A metal with moderate capacity to interfere with
synaptic function.

Potassium: 7440-09-7 (elemental)

An ion (K*) critical for ion channel function, CAS
typically not assigned to ions alone.

Sertraline: 79617-96-2

An SSRI antidepressant
dynamics.

Silver: 7440-22-4

A metal nanoparticle with high neurotoxic capacity.
SM-102: 2089251-47-6

A lipid in Moderna’s Spikevax vaccine, part of
LNPs.

Sodium: 7440-23-5 (elemental)

An ion (Na*) essential for membrane potential, CAS
typically not assigned to ions alone.

Stainless steel: No CAS number (alloy)

An alloy of iron, chromium, and nickel, lacking a
single CAS identifier.

Strontium: 7440-24-6

A heavy metal with high capacity to disrupt brain
function.

Thimerosal: 54-64-8

A mercury-containing  preservative in
vaccines, releasing ethylmercury.

Tungsten: 7440-33-7

A heavy metal with moderate neurotoxic capacity.
Valproic acid: 99-66-1

An organic compound disrupting microtubule
polymerization.

Zinc: 7440-66-6

A heavy metal contributing to protein aggregation.
Zirconium: 7440-67-7

A heavy metal with moderate to high neurotoxic
capacity.

altering  membrane

some

Biological Molecules
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Agrin (human): 119189-72-1

A protein reinforcing BBB junctional integrity.
Amyloid-beta (AB1-42): 107761-42-2

A peptide aggregating in Alzheimer’s disease.
Laminin-1: 114956-81-9

A protein supporting BBB structure.

Tau protein: No CAS number (protein)

A protein forming neurofibrillary tangles in
Alzheimer’s and dementia.

Transferrin (human): 11096-37-0

A protein mediating BBB transcytosis.

Notes

Amorphous aluminum hydroxyphosphate
sulfate: A mixture used as a vaccine adjuvant,
lacking a single CAS number due to its variable
composition.

CpG oligodeoxynucleotides: A class of synthetic
DNA sequences used as adjuvants, not assigned a
unigque CAS number.

Fluoride, Chloride, Potassium, Sodium: Listed as
ions with CAS numbers where applicable; typically
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delivered via compounds (e.g., sodium fluoride,
potassium chloride).

e Methylparaben: Represents the paraben class of
preservatives; specific parabens vary (e.g.,
ethylparaben: 120-47-8).

e Stainless steel: An alloy primarily of iron,
chromium, and nickel, not assigned a single CAS
number.

e Tau protein: As a protein, it lacks a specific CAS
number; specific isoforms or fragments may have
identifiers.

ETHICAL CONSIDERATIONS

In the development and application of our research on
prenatal and infant brain development, we have adhered
strictly to ethical guidelines concerning the use of
experimental animals and human subjects. Our analysis
is based on a comprehensive review of existing scientific
literature and does not involve new studies using human
subjects or experimental animals.

Since this work relies on previous research and scientific
methodology, it maintains all ethical considerations and
standards. This ethical commitment ensures that our
advancements in understanding the risks of contaminants
on brain development are pursued responsibly, ethically,

morally, and with the utmost investment in the
preservation and sanctity of life.
Our research explores the potential impacts of

contaminants—such as aluminum, SSRIs, and heavy
metals—on prenatal and infant brain development, with
particular attention to their links to autism and
neurodegenerative  diseases like Alzheimer’s and
dementia. Given the sensitivity of this topic, we have
prioritized the following ethical principles:

e Protection of Vulnerable Populations: Pregnant
women, infants, and children represent highly
vulnerable groups whose brain development can be
profoundly affected by external factors. Our research
underscores the ethical imperative to safeguard these
populations  from  unnecessary exposure to
potentially harmful substances, whether through
environmental sources or medical interventions like
vaccines.

e Transparency and Responsibility: While this
study does not involve direct experimentation, we
emphasize the ethical necessity of transparency in
communicating findings that may influence public
health policies and medical practices. By relying on
peer-reviewed literature and physics-based models,
we ensure our conclusions are objective and free
from external influence.

e Minimizing Harm: The identification of risks
associated with contaminants, trace elements, and
vaccine adjuvants highlights the ethical duty to
minimize  harm, particularly during critical
developmental windows. We advocate for careful
consideration of these risks to ensure that any
interventions do not cause harm.
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e Respect for Human Dignity: At the core of our
work is a deep respect for the sanctity of all life and
human dignity. This drives our focus on protecting
the long-term health and cognitive potential of
individuals, starting from the earliest stages of
development.

In conclusion, our research is committed to advancing
scientific knowledge about brain development and
contaminant risks while upholding the highest ethical
standards. By drawing on existing evidence through
particle physics using Particle Progression as a particle
model, rather than new experimental studies, we
maintain a responsible approach that prioritizes the well-
being of individuals and society. This work serves as a
foundation for informed, ethical decision-making in
healthcare and policy, with an unwavering dedication to
preserving life and promoting human health.
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