Polyfluoroalkyl Chemicals: Environmental Presence, Health Implications, and Detoxification
Challenges

By Cora Matteson, PA-C

Polyfluoroalkyl chemicals (PFAs) represent a group of synthetic compounds known for their
water- and grease-resistant properties, making them widely used in various industrial and
consumer products. However, the ubiquitous presence of PFAs in the environment has raised
concerns about their impact on human health. This essay explores the sources of
polyfluoroalkyl chemicals, their adverse effects on the human body, and the challenges
associated with detoxifying these persistent substances.

Sources and Environmental Presence:

PFAs are primarily found in everyday items such as non-stick cookware, food packaging,
water-repellent fabrics, and firefighting foam. These chemicals can enter the environment
through manufacturing processes, release during product use, and contamination of water
sources. PFAs are resistant to degradation, leading to their accumulation in air, water, and soil.
This persistence contributes to the widespread environmental distribution of these substances.

Negative Effects on the Body:

Research has linked PFAs to various adverse health effects, raising concerns about their
impact on human well-being. One of the major concerns is their potential role as endocrine
disruptors, interfering with hormonal balance and contributing to reproductive issues,
developmental abnormalities, and even certain cancers. Additionally, PFAs have been
associated with liver damage, immune system suppression, and disruptions in lipid
metabolism. Prenatal exposure to these chemicals has also been linked to adverse
developmental outcomes, emphasizing the need for greater awareness and regulation.

Where do they come from?
Where are PFAs found?

Polyfluoroalkyl substances (PFAs) are synthetic chemicals that have been widely used in
various industrial and consumer products due to their water- and grease-resistant properties.
As a result, PFAs can be found in different environmental compartments. Here are some
common sources and locations where PFAs are found:

1. Water Sources:

- PFAs can contaminate water sources, including drinking water supplies, rivers, lakes, and
groundwater. The contamination often occurs through industrial discharges, wastewater
treatment plant effluents, and the use of firefighting foam containing PFAs.

2. Soil:
- PFAs have the potential to accumulate in soil, primarily through the application of PFAs-
containing biosolids (sewage sludge) as fertilizer or from industrial releases.

3. Air:

- PFAs can be present in the air as particulate matter or volatile compounds. Emissions from
manufacturing facilities, use of PFAs-containing products, and atmospheric transport
contribute to air contamination.

4. Food:



- PFAs can accumulate in food items through various pathways. Contaminated water and soil
can lead to PFAs uptake by plants and crops, while PFAs in packaging materials may transfer
to food. Additionally, PFAs may bioaccumulate in the tissues of animals, further contributing to
human exposure through the consumption of contaminated meat, dairy, and fish.

5. Consumer Products:

- PFAs have been historically used in the production of a wide range of consumer products.
This includes non-stick cookware, water-resistant clothing, food packaging, and stain-resistant
fabrics. Over time, PFAs can leach from these products and contribute to environmental
contamination.

6. Industrial Sites:

- Manufacturing facilities that produce or use PFAs contribute to localized contamination.
Accidental releases, inadequate waste disposal practices, and historical discharges from these
sites can lead to the presence of PFAs in the surrounding environment.

7. Firefighting Foam:

- A significant source of PFAs contamination is firefighting foam, particularly aqueous film-
forming foam (AFFF), which has been widely used in firefighting training exercises and
responses to fuel-based fires. Runoff from these activities can contaminate nearby soil and
water.

It's important to note that PFAs are persistent in the environment and resist breakdown, leading
to their widespread distribution. Due to their persistence and potential health concerns, there is
increasing attention and regulatory efforts to monitor and manage PFAs contamination in
various environmental compartments.

Detoxification Challenges:

Detoxifying the body from PFAs presents a significant challenge due to their unique chemical
structure and persistent nature. The liver, the primary organ responsible for detoxification,
struggles to break down PFAs effectively. The substances accumulate in various tissues,
particularly in the liver and kidneys, leading to prolonged exposure and increased toxicity.
Moreover, PFAs have a half-life of several years in the human body, exacerbating the difficulty
of eliminating them through natural detoxification processes.

The bioaccumulative nature of PFAs also complicates detoxification efforts. As these chemicals
move up the food chain, higher organisms, including humans, are exposed to increasingly
concentrated levels. This bioaccumulation hinders the body's ability to eliminate PFAs
efficiently, leading to prolonged exposure and an increased risk of health complications.

Why detox PFAs?

Polyfluoroalkyl chemicals represent a concerning environmental and health issue due to their
widespread presence, adverse effects on the human body, and challenges associated with
detoxification. Recognizing the sources of PFAs, understanding their negative impact on
health, and addressing the detoxification challenges are crucial steps in mitigating the potential
harm they pose. Stricter regulations, innovative technologies for remediation, and sustainable
alternatives can contribute to minimizing the environmental and health risks associated with
polyfluoroalkyl chemicals. As we continue to learn more about these persistent substances, it
becomes imperative to prioritize both prevention and remediation strategies to protect human
health and the environment.



Our Study:

We took men who all have the full time occupation of being a Fire Fighter and had them make
no other lifestyle, dietary or supplemental changes to themselves. We had each of them do 5
ionic laser foot detox baths with a minimum of 48 hours between baths. This did vary in time
from 2 weeks to 2 months to complete all 5 ionic laser foot detoxes.

Each foot bath is performed: (Patented by Steve Hamilton)

Clear foot tub with 2 inches of warm water (tap)

1 teaspoon of 100% pure dead sea salt with 100% pure essential oils

One ionic foot ionizer at heels

Cool red laser, red light therapy, in the front of the basin

lonizer runs through the computer with a Positive flow for 15 minutes, negative flow for 10
minutes then back to positive for 5 minutes, total time is 30 minutes

With the patented combination of the red light therapy and ionizer there is a 40 to 60%
increase in toxin removal from the body.

* This device is patented by Steve Hamilton

* This Laser Cleanse is a Trade Mark Product by Steve Hamilton
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How does an ionic foot bath work?

lonic foot detox, often marketed as a spa or wellness treatment, claims to help the body
eliminate toxins through the feet by using an electrically charged bath of water. While this
practice is popular in some alternative health circles, it's essential to note that scientific
evidence supporting its effectiveness is limited, and the claimed mechanisms are often
questioned by the scientific community. Here's a general explanation of how an ionic foot
detox is said to work:

1. Equipment Setup:

- A typical ionic foot detox involves a footbath or basin filled with water. Into this water, a
metal array, usually made of stainless steel or another conductive material, is immersed. The
array is connected to an electrical device that produces a low-level electrical current.

2. Electrolysis:

- As the electrical current flows through the metal array, electrolysis occurs in the water. This
process involves the breakdown of water molecules into ions, creating positive and negative
charges.

3. lonization of Water:
- The ionization process is claimed to cause the water to become ionized, with the negatively
charged ions attracting positively charged ions in the body.

4. Toxin Release:

- Proponents of ionic foot detox suggest that toxins and impurities in the body carry a
positive charge. Therefore, these positively charged toxins are believed to be drawn out
through the feet by the negatively charged ions in the water.

5. Observation of Water Color Changes:

- One of the common aspects of ionic foot detox sessions is the observation of the water
changing color during or after the treatment. Practitioners often claim that the color change
represents the specific toxins being eliminated from the body. However, the scientific basis for
this claim is dubious.

It's important to approach the concept of ionic foot detox with caution, as the scientific
community has expressed skepticism about its efficacy. The observed color change in the



water is more likely attributed to the corrosion of the metal array or the introduction of
impurities into the water rather than a direct result of toxins being pulled from the body.

While some individuals report feeling relaxed or experiencing improved well-being after an ionic
foot detox session, these subjective effects are not necessarily indicative of the removal of
toxins from the body.

How a cool red laser works:

A cool red laser typically refers to a laser emitting light in the red part of the visible spectrum,
and "cool" in this context generally means that the laser produces minimal heat during
operation. The operation of a red laser, like other lasers, is based on the principles of
stimulated emission of radiation. Here's a simplified explanation of how a cool red laser works:

1. Energy Source:
- Red lasers typically use semiconductor diodes as the energy source. These diodes are
often composed of materials like gallium arsenide or aluminum gallium arsenide.

2. Electron Excitation:

- An external power source, such as electricity, is applied to the semiconductor diode. This
electrical energy excites electrons within the diode, causing them to move to higher energy
levels.

3. Population Inversion:

- The excited electrons reach a state of population inversion. In this state, there are more
electrons at higher energy levels than at lower energy levels. This condition is crucial for the
laser action.

4. Stimulated Emission:

- When an electron in the excited state returns to a lower energy level, it releases a photon of
light. This process is called spontaneous emission. However, in a laser, the crucial aspect is
stimulated emission, where an incoming photon stimulates the emission of additional photons
with the same energy, phase, and direction.

5. Optical Cavity:

- The laser diode is placed within an optical cavity, which typically consists of mirrors at each
end. These mirrors create a feedback loop, causing the emitted photons to bounce back and
forth between them.

6. Amplification and Coherence:

- The repeated stimulated emission amplifies the light, resulting in a coherent and collimated
beam. Coherence means that the light waves have a consistent phase relationship, and
collimation means that the light travels in parallel rays without significant divergence.

7. Output:
- One of the mirrors in the optical cavity is partially transparent, allowing a portion of the
coherent light to pass through, creating the laser output or beam.

The wavelength of the emitted light determines the color of the laser. In the case of a red laser,
the wavelength falls within the red region of the visible spectrum, typically around 620 to 750
nanometers.

Cool red lasers are designed to operate efficiently with minimal heat generation, making them
suitable for various applications, including laser pointers, barcode scanners, and certain
medical devices. The term "cool" is relative, indicating that the laser's operation does not



produce excessive heat that could adversely affect its performance or the surrounding
environment.

Our foot detox combines the benefits of both the ionizer and the cool laser to maximize
benefits.

Accessing current and credible research on polyfluoroalkyl chemicals (PFAs) can provide
valuable insights into their environmental presence, health effects, and detoxification
challenges. Here are some reputable sources and organizations that publish research on PFAs:

1. **Environmental Protection Agency (EPA):**

- The EPA regularly conducts research and provides information on PFAs, including exposure
risks, health effects, and regulatory measures. Their website (https://www.epa.gov/) contains a
wealth of resources on PFAs and related topics.

2. **National Institute of Environmental Health Sciences (NIEHS):**

- The NIEHS, a part of the National Institutes of Health (NIH), funds and conducts research on
environmental factors that may affect human health, including PFAs. Their website (https://
www.niehs.nih.gov/) offers a repository of scientific publications and resources.

3. **Centers for Disease Control and Prevention (CDC):**

- The CDC conducts studies and provides information on PFAs exposure, health outcomes,
and biomonitoring. Visit their website (https://www.cdc.gov/) for publications, data, and
educational materials.

4. **Environmental Working Group (EWG):**

- The EWG is a non-profit organization that conducts research and advocacy on
environmental issues, including PFAs. Their website (https://www.ewg.org/) provides reports,
articles, and consumer guides related to PFAs and other environmental contaminants.

5. **Scientific Journals:**

- Peer-reviewed scientific journals publish the latest research on PFAs. Journals like
Environmental Science & Technology, Environmental Health Perspectives, and Journal of
Exposure Science & Environmental Epidemiology often feature studies on PFAs. Access these
journals through databases like PubMed (https://pubmed.ncbi.nim.nih.gov/) or the journal
publishers' websites.

6. *The Per- and Polyfluoroalkyl Substances (PFAS) Action Plan:**

- This plan was established by the EPA and outlines the agency's strategy for addressing
PFAs. It includes research initiatives, risk communication, and regulatory actions. You can find
information on the EPA's PFAS Action Plan on their website.

7. **International Panel on Chemical Pollution (IPCP):**

- IPCP is a global organization that conducts research on various chemical pollutants,
including PFAs. Their website (https://www.ipcp.ch/) provides access to reports and
publications related to environmental and health impacts of chemicals.

Remember to use academic databases, institutional repositories, and official government
websites to access peer-reviewed research articles and reports on PFAs. Additionally, staying
updated on the latest developments in scientific literature will contribute to a comprehensive
understanding of the topic.



PFAs

GenX/HPFO-DA

Dodecauoro-3H-4,8- dioxanoate (NaDONA)
Perfluoro-1-{1,2,3,4-13C4] octanesulfonic acid
Perfluoro-n-[1,2-13C2] decanoic acid (MPFDA)
Perfluorobutanoic acid (PFBA)
Perfluorododecanoic acid (PFDoA)
Perfluorohexane Sulfonic Acid (PFHxS)
Perfluorononanoic acid (PFNA)
Perfluorooctanoic acid (PFOA)
Perfluorotetradecanoic acid (PFTeDA)

Perfluoroundecanoic acid (PFUnA)

9 3 1-sulfona
Perfluoro-[1,2-13C2] octanoic acid (M2PFOA)
Perfluoro-1-heptane sulfonic acid (PFHpS)
Perfluoro-n-[1,2-13C2] hexanoic acid
Perfluorodecanoic acid (PFDeA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonic acid (PFOS)
Perfluoropentanoic acid (PFPeA)

Perfluorotridecanoic acid (PFTrDA)
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EPA Detoxee 1: Pre Post Detox Detoxee 2 Post Detox Detoxee 3 (TC) Post Detox Detoxee 4 (CM) Total Pre
Xylene Exposure
3-Methylhippurat 0.04 0 0.05 0.05 0.09 0.08 0.03 0.21
2-Methylhippurat 0.05 0.04 0.02 0.04 0 0 0.02 0.09
Toluene Exposure
Hippurate 158.53 215.75 69.73 52.34 394.57 93.77 155.43 778.26
Benzoate 0 0 0 0 0 0 0 [
Benzene Exposu 0.04 0 0.06 0.24 0 0 0.16 0.26
Trimethylbenzen: 0 0.02 0 0 0 0 0 )
Styrene Exposure
Mandelate 0.09 0 0 0.09 0 0 0 0.09
Phenylglyoxylate 0.22 0.12 0.19 0.14 0.14 0.14 0.13 0.68
Mandelate + Phel 0.32 0.2 0.24 0.23 0.22 0.22 0.18 0.96
Phthalate Exposure
Monoethyl Phtha 0 0 0.02 0 0 0 0 0.02
Phthalate 0.03 0.02 0.05 0.04 0.07 0 0.03 0.18
Quinolinate 272 22 2.05 1.81 4.2 3.24 3.16 12.13
Paraben Exposut 0.47 0.4 0.54 0.23 0.2 0.33 0.22 1.43
Methy! Tert-butyl 2.76 1.58 3.32 2.51 33 4.09 1.77 11.15
402.79 101.87 Totals 805.46
Percent reductio  52.83192213
o e
800
600
400
200
0 P -
@ < 4 & & 4 Q& < 4 4 < & & 4
0@‘ o{z} oao‘ \\;@‘ 19?} o"\§ be}rz} *g\"’\ 3’0\ °6$ ‘{Z}fz} .sz}'o\ _\\({o‘ 06\\} S
& & R & & R 3 Q 3 R & & «°© A N
\Q&Q \@K\ & RS < < g © *\g\ @Q/ *\Q N3 > ,\\‘0 @é‘
@ & &e“ Q\&Q o8 Q‘@Q & & @9'2' d\@
o5 ) <9 < S x Q‘Q\ \&QQ <® o
& %l
& (\60 &
< « S

Total Post

0.13
0.08

0.06
7.25

379.92



	foot detox study
	Firefighter Research
	EPP study

