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Today’s Presentation Part 1: Sources

• Microplastics 
• Dioxins

• Particulate Matter (PM)
• Formaldehyde
• Benzene



Micro/

Where They Come From

(notice they forgot to test 
coffee cups and lids)

DOI:10.1007/s40726-023-00273-8
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Sources of MNP

Indoor air has much more 
microplastics than outdoor air

Microplastics

http://dx.doi.org/10.1007/s40726-023-00273-8


Indoor Air=Dust

PMID: 34484127

Indoor air has more microplastics, texiles contribute.

(c) 2024 EMEI, LLC 

PET:Clear plastic bottles for water, soda 
and other drinks.  Also textiles.

https://pubmed.ncbi.nlm.nih.gov/34484127
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Associated contaminants such as Polycyclic Aromatic 
Hydrocarbons (PAHs) could desorb and lead to 
genotoxicity while the plastic itself and its additives 
(dyes, plasticizers) could lead to health effects including 
reproductive toxicity, carcinogenicity and mutagenicity.

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/carcinogenicity
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/mutagenicity


New Tech:
240,000 micro-nanoplastics in one 
plastic bottle of water

(c) 2024 EMEI, LLC 



Microplastics in Paper Cups

• Polyethylene liner
• 25,000 microplastics released 

into hot beverage in 15 minutes
• Toxic heavy metals like Pb, Cr, 

and Cd were detected in the 
films which can be transferred 
into hot water

• The lid leaches BPA into the 
beverage as well

(c) 2025 EMEI, LLC 

PMID: 33091697

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/heavy-metal


MNP in the Human Brain- Feb 3rd, 2025

“nanoscale shard-like 
fragments” of 
polyethylene 

increasing MNP 
concentrations (50%) 
over time in liver and 
brain (frontal cortex) 
samples from 2016-
2024.

Caption

Nature Medicine 2025 PMID: 3990104



MNP in the Human Brain- Feb 3rd, 2025

Even greater accumulation of MNPs was observed in a cohort of decedent brains with 
documented dementia diagnosis, with notable deposition in cerebrovascular walls and 
microglia.

The technique detected and quantified 12 different polymers, the most common of 
which was polyethylene, which is widely used for packaging and containers, including 
bottles and cups. 



Microplastics Effect 
on Immune System

• Microplastics affect intracellular 
signaling pathways

• ROS generation leads to 
production of DAMPS (danger 
associated molecular patterns) 
and interfere with TLRs, cytokine 
responses in immune cells

• Influenced by the chemicals the 
plastics adsorb



Microplastics 
and Immune 
Functions

(c) 2025 EM
EI, LLC 

PMID: 36238600

https://pubmed.ncbi.nlm.nih.gov/36238600/


Microplastics and Cancer
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Early Onset Colorectal Cancer and 
Microplastics?

(c) 2025 EMEI, LLC 

Interactions between microbiome 
and intestinal wall- plastics damage 
both.



BPA and Autoimmunity

(c) 2025 EMEI, LLC 



Particulate 
Matter or PM2.5 
and PM10
www.airnow.gov



Indoor Air Sources of PM

• Combustion 
activities,

• burning candles
• use of fireplaces
• use of unvented 

space heaters
• kerosene heaters 

and
• cooking
• tobacco and other 

smoking products.

Includes outdoor air that 
enters through open windows, 
doors



PM2.5 and 
Immune 

Dysfunction

• PM2.5, which impairs the immune 
cells in response to microbial 
infections and potentially 
contributes to the development 
of severe diseases in the 
respiratory tract

• Several toxic components, 
including polycyclic aromatic 
hydrocarbons (PAHs), 
aliphatic/chlorinated 
hydrocarbons, nitro 
PAHs/ketones/quinones and 
cadmium, lead, zinc nickel, 
chromium, arsenic or copper, are 
usually in corporated in the PM2.5

• PMID: 39231594

• PM2.5 manipulates immune response and 
promotes disease development

• PM2.5 disrupts the integrity of the 
epithelial barrier and the cytokine 
expression, the first line of defense 
against pathogens

• PM2.5 alters the distribution of the 
alveolar macrophage population and its 
functions in the lung

• PM2.5 stimulates inflammation cascades 
for recruiting immune cells to injured 
sites

• PM2.5 exacerbates bacterial infectivity in 
the respiratory system

• PM2.5 alters microbiota composition in 
the respiratory tract

• PM2.5 impedes immune response against 
viral infections

(c) 2025 EMEI, LLC 

https://pubmed.ncbi.nlm.nih.gov/39231594/


Diseases 
Associated with 
PM

• Respiratory and Cardiovascular 
diseases

• IARC lists PM2.5 as a human 
carcinogen: breast, lung, 
digestive cancers

• Alzheimer’s PMID: 35840480 
• Autism PMID: 23404082 

PMID: 38365642

(c) 2025 EMEI, LLC 

PMID: 37869561

https://pubmed.ncbi.nlm.nih.gov/35840480/
https://pubmed.ncbi.nlm.nih.gov/23404082/
https://pubmed.ncbi.nlm.nih.gov/38365642/


PM2.5 and Risk of Severe Covid- 19

• For every 1ug/m³ increase in 
PM2.5, 18% increase in risk for 
hospitalization for Covid-19

• For comparison, The peak 
reading in Los Angeles briefly 
topped 400 μg/m3 on January 
8 in the LA Fires

• Average reading around 35
• Increased risk of hospitalization 

of 65 times

(c) 2025 EMEI, LLC 



Dioxins



9/11 Left a 
Toxic Legacy 
That Has Paid 
Out $15 Billion 
as of 12/31/24

(c) 2025 EM
EI, LLC 



9/11: Benzene, Dioxins, Asbestos, Heavy 
Metals, Cement, Plastics

(c) 2025 EMEI, LLC 



East Palestine 
was not the 
First or Last 
Chemical 
Disaster



2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN (TCDD)

(c) 2025 EM
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One of the most 
potently 

immunosuppressive 
chemicals known: 

thymic involution

decreased host 
resistance to 

pathogens and 
tumors 

suppressed fetal 
lymphocyte 

development and 
maturation

suppressed adaptive 
immune responses- 
including antibody 

production 

cytotoxic T 
lymphocyte (CTL) 

activity 

delayed 
hypersensitivity 

responses. 
PMID: 20146706

https://pubmed.ncbi.nlm.nih.gov/20146706/


Dioxins and Cancer

(c) 2025 EMEI, LLC 



Dioxins and the 
Liver

• Liver fibrosis
• Progression toward 

NAFLD, cirrhosis and 
cancer

(c) 2025 EMEI, LLC PMID: 36889360



Chemicals Linked to 
Reduced Vaccine 
Effectiveness

• PCBs
• Dioxins
• PFAS
• Lead, Arsenic 
• Mercury Hair Hg 

concentrations exceeding 1.2 µg/g 
in older children were associated 
with 73.7 higher odds of becoming 
a non-responder against measles

(c) 2025 EMEI, LLC 



Formaldehyde 
and Benzene

(c) 2025 EMEI, LLC 



Solvents: Exposure in the Home

New Carpets and 
adhesives

Composite wood 
products (pressboard)

Paints

Sealing caulks Upholstery fabrics

Varnishes

Vinyl Floors

Home and Personal Care 
Products

Pre-manufactured wood 
flooring (bamboo)

Incompletely combusted 
or improperly vented 

natural gas 
 

• Air fresheners (plug-in: formaldehyde)
• Air cleaners that produce ozone
• Cleaning and disinfecting chemicals
• Cosmetics
• Fuel oil, gasoline propane
• Moth balls
• Vehicle exhaust running a car in an 

attached garage

Centers for Disease Control and Prevention and U.S. Department of Housing and Urban Development. Healthy housing reference manual. Atlanta: US 
Department of Health and Human Services; 2006.

6/7/21 Copyright 2021 EMEI LLC



Formaldehyde- a simple 
molecule made from 

oxygen, carbon, 
hydrogen

Formaldehyde

Considered the most 
carcinogenic air 

pollutant in indoor and 
outdoor air

Formaldehyde is a  
colorless gas at room 
temperature with a 

pungent smell. 

Synonyms include: methanal, 
formalin, paraform, methylene glycol, 

methyl aldehyde, formol, formalin, 
formic aldehyde, paraform, formol, 
formalin (methanol-free), formalith, 

methylene oxide, tetraoxymethalene, 
oxomethane, morbicid acid and 

oxymethylene. 



https://www.propublica.org/article/formaldehyde-epa-trump-public-health-danger



https://projects.propublica.org/formaldehyde-cancer-risk-map/

Formaldehyde in 
Outdoor Air



Formaldehyde Exposure-Related
Conditions

PMID: 37236589/PMID: 19436030/PMID: 27802225

Cancer: Myeloid 
leukemia, 

Nasopharyngeal cancer 
Non-Hodgkins Lymphoma

Cardiovascular Disease Asthma

Breathing Difficulty Miscarriage Reduced Fertility

Autoimmune Disease Pulmonary Edema 
(occupational exposure)

Neurodegenerative 
disease (Alzheimer's 

disease)



Formaldehyde is strongly linked to autoimmune disease

(c) 2025 EMEI, LLC 



Formaldehyde is 
linked to 
autoimmune disease

“Brazilian hair treatments, containing high levels of 
formaldehyde (up to 11%), have become regularly used and 
have the potential to expose clients to toxic levels in excess of 
current regulatory standards. The product’s label indicated 
that it was “Formaldehyde-Free” .We report on a patient who 
underwent a single hair treatment and subsequently 
developed a life-threatening autoimmune disease that 
necessitated plasmapheresis” which is an invasive procedure 
that  removes plasma from the body in order to remove 
autoantibodies and the foreign material that may have 
initiated the autoimmune condition.

(c) 2025 EMEI, LLC 



Formaldehyde is also directly toxic to the 
immune system

Formaldehyde suppresses the immune system and directly affects: 

Natural Killer cells- which fight cancer and infections

Regulatory T cells- involved in preventing autoimmunity

CD8+ effector memory T cells- remember and respond to previously seen 
bacteria, viruses (like Covid), and other pathogens

(c) 2025 EMEI, LLC PMID: 22767408
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EPA 
Airtoxscreen 
Data- 
Formaldehyde

• According to ProPublica’s analysis of 
the EPA’s 2020 AirToxScreen data, some 
320 million people live in areas of the 
U.S. where the lifetime cancer risk from 
outdoor exposure to formaldehyde is 
10 times higher than the agency’s goal 
for population cancer risk.

• In the Los Angeles/San Bernardino, 
California, area alone, some 7.2 million 
people are exposed to formaldehyde at a 
cancer risk level more than 20 times 
higher than the EPA’s goal.

• https://www.epa.gov/AirToxScreen/2020-airtoxscreen



EPA Airtoxscreen Report- Formaldehyde in the 
Average Home

The typical home has a formaldehyde 
level more than 3 times higher than the 

EPA reference level for respiratory 
symptoms.

Over a lifetime of exposure to the 
formaldehyde in an average home, a 
person’s risk of developing cancer is 

more than 250 times the risk level that 
the Clean Air Act sets as a goal (and this 

estimate didn’t even include myeloid 
leukemia).

Among the products that can emit high 
levels of formaldehyde in these 

scenarios, according to the report, are 
automotive-care products like car waxes, 

along with crafting supplies, ink and 
toner, photographic supplies and fabrics, 

building materials, textiles and leather 
goods.

“there may not be a feasible way 
currently to reduce the average indoor 
level of formaldehyde to a point where 
there is no or almost no potential risk.”



Where Does
Formaldehyde
Come From?

PMID: 37236589

Air: Cigarette smoke, vehicle 
emissions, industry or airports 

(or underneath flight paths) 
can be a significant source of 

exposure, areas with 
unconventional gas and oil 

extraction (fracking)

Molds produce VOCs and 
most mold-exposed 

individuals have formaldehyde 
sensitivities (low tolerance)

Furniture built with 
pressboard (particleboard)

”Luxury vinyl flooring" Printer ink New mobile homes

Urea-formaldehyde foam used 
in building foam insulation Air fresheners (plug-in)

Cosmetic products such as 
soaps, shampoos, lotions, 

sunscreens, and hair 
smoothing products.
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Sources of Formaldehyde in the Home
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Measuring 
Formaldehyde 
Exposure 

EPA/CDC/NIH/OSHA/NIOSH/ATSDR consensus: 
no clinical lab measurements of formaldehyde 
or metabolites reflect recent exposure.

This is because the metabolic breakdown 
products of formaldehyde are eliminated 
quickly through urine and exhaled breath.

What’s left? Home air evaluation! 



Air Detection 
Monitors

• Economical Model: AirKnight 9in1 Indoor Air 
Quality Monitor: $134.00

• Sensitivity down to < .1 ppm IMPORTANT! 
Sensitivity can be seen at .3 ppm or below.



Benzene- a simple 
molecule made from 

oxygen, carbon, 
hydrogen

Benzene

Considered a hazardous 
carcinogenic air 

pollutant in indoor and 
outdoor air

Benzene is a  colorless 
gas at room 

temperature with a 
pungent smell. 
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Memory Foam: mattresses/pillows/topper

61 Petroleum-based compounds. Almost all are Solvents/VOCs

Benzenes (VOCs) Hexanes Aldehydes & 
alcohols Ethers & esters

Polycyclic 
Aromatic 

Hydrocarbons 
PAHs

Chlorinated 
organic 

hydrocarbons

“Exposure levels estimated for sleeping child/infant indicate 
that the bed can be a significant contributor to VOC exposure, 

yielding concerning exposure levels for a few compounds.”

https://www.ewg.org/healthyhomeguide/mattresses/
Environ. Sci. Technol. 2019, 53, 15, 9171-9180

6/7/21 Copyright 2021 EMEI LLC



Carpet = hexane + styrene + benzene + toluene

• Synthetic carpets are made from nylon 
fibers with a polypropylene backing. 

• Styrene and 4-phenylcyclohexane (4-PC), 
both of which come from the latex backing 
are used on 95 percent of carpets. 

• The “new carpet” aroma is the odor of 4-PC 
off-gassing, which is an eye– and 
respiratory-tract irritant that may also 
affect the central nervous system.

• The adhesive used to affix the carpet to 
the floor typically contains benzene and 
toluene, some of the most harmful VOCs

6/7/21 Copyright 2021 EMEI LLC



Solvents: BTEX 
(benzene, toluene, 

ethylbenzene, xylene)

Copyright 2021 EM
EI LLC

6/7/21

Exposures: urban air pollution, smoking, proximity 
to unconventional oil and gas wells (fracking), 
automobile exhaust 

Conditions: asthma, upper respiratory problems, 
infertility (women), increased risk of spontaneous 
abortion, altered menstrual cycles and altered levels 
of FSH, LH and testosterone in men. BTEX 
contributes ground level ozone which predisposes 
adults and children to COPD. Prolonged daily or 
nightly exposure related to headaches. 



https://comingcleaninc.org/assets/media/documents/When%20the%20Wind%20Blows.pdf
Copyright 2021 EMEI LLC



n=11 individuals from Pavillion community 27 urine samples and 27 blood samples 

Copyright 2021 EMEI LLC
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Benzene-” There is probably no safe level of 
exposure to benzene”

Hematotoxic:  decrease 
in T cells, B cells, low 

platelets, WBC, 
pancytopenia and ↓ 

hemoglobin

Leukemias (highest for 
myeloid and monocytic 

leukemias)

Hypothalamic- pituitary-
adrenocortical activity 
stimulated, cortisone 

level↑ 

Altered thyroid labs: 
lowered T3 hormone, 

elevated T4

In Texas, census tracts 
with the highest 

benzene levels had 
elevated rates of all 

leukemias 

Dysmenorrhea, 
Menstrual disorders

Behavioral, motor and 
cognitive changes 

Sperm motility,  DNA 
damage  

Annu. Rev. Public Health 2010. 31:133–48./ Toxicol Appl Pharmacol. 2014;276(2):83‐94.  
-Martyn T. Smith Superfund Research Program, Division of Environmental Health Sciences, School of Public Health, University of 
California, Berkeley, California

Copyright 2021 EMEI LLC



Autoimmune disease: TCE, benzene, toluene
Exposure to solvents  odds ratio 1.54 p-

value,0.001 for all of following:

systemic sclerosis 

SLE (lupus)

multiple sclerosis 

glomerulonephritis

primary biliary cirrhosis

primary systemic vasculitis

Raynaud's disease

PLoS ONE 7(12): e51506. doi:10.1371/journal.pone.0051506 
6/7/21 Copyright 2021 EMEI LLC



Solvent Metabolism

Very fat soluble, 
lipophilic, partially 

water soluble 

• Absorbed 100% 
through lungs and GI 

tract. 

• Solvents absorbed 
via lung or skin are 

more at risk for 
being stored in 

tissue, as GI-
absorption is largely 
caught by first-pass 
metabolism through 

the liver. 

• Absorbed well 
through the skin, or 
during use, whether 

vapor or liquid 
(mechanic, 

machinist, painter, 
cleaner, beautician, 
pesticide applicator, 
airline worker, ferry 
worker, professional 

driver, factory 
worker, etc.) 

Stored in fat tissue, 
brain, peripheral 
nervous system



Solvents end up in our fat tissue

Since 1976, the Environmental 
Protection agency (EPA) has been 
engaged in the National Human 
Adipose Tissue Survey (NHATS)

In this study, adipose samples are 
taken from cadavers and elective 
surgeries from all regions of the 
country and the levels of toxins are 
measured

Five of the chemicals--OCDD (a 
dioxin), styrene, 1,4-dichlorobenzene, 
xylene, and ethylphenol--were found 
in 100% of all samples. 

Another nine chemicals--benzene, 
toluene, chlorobenzene, 
ethylbenzene, DDE, three dioxins 
and one furan--were found in 91-
98% of all samples.

http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=55204#Download

6/7/21 Copyright 2021 EMEI LLC



Register for our One-Year EM Course

(c) 2025 EMEI, LLC 

30 hours of AMA PRA Category 
1 credits for physicians



Register for our How to Thrive Course

(c) 2025 EMEI, LLC 

https://emei.thinkific.com/courses/how-to-thrive-in-a-
toxic-world



EMEI 
Global

Website: emeiglobal.com 
email: 
info.emei.emcourses@gmail.com  
Instagram: @EMEIglobal
 

THANK YOU!
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