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For the first time, wearables are now therapeutic with this new patented process
of quenching free radicals continuously throughout the day with a thin, breathable
bodysuit (or T-shirt for example) wired with a suitable, renewable electricity
source providing microcurrent to specific sites (acupuncture points) on the body
with conductive thread in the fabric. The benefits are many, from immune-system
boost to sports performance enhancement, which are natural outcomes of
reducing free radicals (scavengers of electrons) with the active ingredient of
antioxidants: electrons. With simple physics, we find that only one microampere
of imperceptible electrotherapeutic current provides ten trillion (10 with thirteen
zeros) antioxidant electrons per second into the skin, thereby quenching a
maximum of ten trillion free radicals per second. Since intense physical exertion
naturally causes oxidative stress and free radical muscle damage, quenching
these on an ongoing basis, as they are formed, will necessarily improve sports
performance in the same way as performance enhancing drugs but without the
side effects. Such antioxidant electric clothing can provide a supplementary
adjunct to training and vitamin ingestion, since it provides continuous protection.
A synergistic bonus of this invention is an increased electron antioxidant activity if
the wearer engages in salty, electrically conductive, sweat-production, which
normally accompanies increased exertion and loss of valuable electrolytes.
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Therapeutic Electric Clothes: Art directions for the 3d designer.

we would like to target the sports industry to begin with, so these images could be of three
versions that we can use too. We also have several power sources available since only
microamps are needed

The current will increase if the person starts sweating so they will get more antioxidant protection
during stressful exercise

We like the idea of showing some type of “flow of electrons”® across the skin of the body from the
electrodes hitting the strategic acupuncture points. There is some flow through the body as well.
You could also show the imbedded wiring in the shirt or suit with the power source as a small
packet on the hip for example.

More antioxidant protection
during stressful exercise

Solar charged Textile electrode

textile battery

Electrode
composite

Possible flexible solar textile battery for integration into clothing (ACS Nano2014)
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Enhanced performance of wearable piezoelectric nanogenerator fabricated

by two-step hydrothermal process
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A simple two-step hydrothermal process was proposed for enhancing the performance of the
nanogenarator on flexible and wearable terylene-fabric substrate. With this method, a significant
enhancement in output voltage of the nanogenerator from ~10mWY to 7V was achieved, comparing
with the one by conventional one-step process. In addition, another advantage with the devices

1 July 2013 Emily Skinner

Scanning electron micrograph image of the tin dioxide
cloth

Chinese scientists have made compact, self-powering. bendable photodetectors from tin dioxide cloth.

|Se|f—pov\}ering cloth electronics

Flexible electronics are an exciting area of research with foldable displays and wearable electronics being
potential uses. Seli-contained power generation complements flexibility by removing the need for bulky

external power supplies to make smaller devices more feasible.

Guozhen Shen from the Chinese Academy of Sciences, and co-workers at the Wuhan National Laboratory

for Optoelectronics, have made tin dioxide cloth by growing tin dioxide nanoparticles on a carbon cloth
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Piezoelectric poly(vinylidene fluoride trifluoroethylene) thin film-based power
generators using paper substrates for wearable device applications
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Sports suits like Papillon Sport Reesbis TRACK i Dastat sai g
are one of many examples of
the kind that are suitable for
hidden, embedded electron
antioxidant clothing wiring with
suggested energy harvesting

piezoelectric electron source

that generates more electrons

with increased exertion and
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movement = natural synergy.

| found this example on the Internet that shows
some of the strategic acupuncture points:

Acupuncture points are, as
Dr. Bob Becker states in his
famous book, The Body
Electric, points of low
resistance across the skin,
connected by meridian
pathways also exhibiting
lower resistance, suitable for

electron pathway flow.
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In the future, everyone will wear electric therapeutic clothing for optimal health,
defense against toxins and free radical agents in the environment, and to feel
energetic during work, exercise and play hours of the day. The invention is
intended for shirts, underwear, socks, shoes, hats, earmuffs, headbands,
wristbands, bodysuits and any skintight clothing, suitable for transfer of

antioxidant electrons in the conductive fabric, transcutaneously into the body.

For licensing information contact our staff naturopathic doctor:
Jacqueline Panting N.D., Integrity Research Institute, 301-220-0440
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Critical Review

Free Radicals in Exhaustive Physical Exercise:
Mechanism of Production, and Protection

by Antioxidants

Jose Viia, Mari-Carmen Gomez-Cabrera, Ana Lloret, Rafael Marquez,
Juan B. Miiiana, Federico V. Pallardé, and Juan Sastre
Departamento de Fisiologia, Facultad de Medicina, Avenida Blasco Ibarnez 17, 46010 Valencia, Spain

Summary

Moderate exercise is a healthy practice. However, exhaustive
exercise generates free radicals. This can be evidenced by increases
in lipid peroxidation, glutathione oxidation, and oxidative protein
damage. It is well known that activity of cytosolic enzymes in blood
plasma is increased after exhaustive exercise. This may be taken as a
sign of damage to muscle cells. The degree of oxidative stress and of
muscle damage does not depend on the absolute intensity of exercise
but on the degree of exhaustion of the person who performs exer-
cise. Training partially prevents free radical-formation in exhaus-
tive exercise. Treatment with antioxidants such as vitamins C or E
protects in part against free radical-mediated damage in exercise.
Xanthine oxidase is involved in free-radical formation in exercise
in humans and inhibition of this enzyme with allopurinol decreases
oxidative stress and muscle damage associated with exhaustive ex-
ercise. Knowledge of the mechanism of free-radical formation in
exercise is important because it will be useful to prevent oxidative
stress and damage associated with exhaustive physical activity.

wsms Life, 50: 271-277, 2000
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INTRODUCTION

The beneficial effects of regular, nonexhaustive physical exer-
cise have been known for along time. Exercise is part of the treat-
ment of common diseases such as diabetes mellitus or coronary
heart disease. It improves plasma lipid profile, increases bone
density, and helps to lose weight. However, the beneficial effects
of exercise are lost with exhaustion and with lack of training.
Indeed, it is well known that exhaustive exercise causes mus-
cle damage, for instance evidenced as an increase in the plasma
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activity of cytosolic enzymes such as creatin kinase or lactate
dehydrogenase. Some of this damage is due to the production
of free radicals and it may be prevented by optimising nutri-
tion, particularly by increasing the dietary content of nutritional
antioxidants. Free radicals are involved in the pathogenesis of
many diseases, such as diabetes, cardiovascular diseases, inflam-
mation, or pulmonary diseases. Free radicals are also involved in
important physiological processes, such as ageing. Pioneering
work by Davies and collaborators showed that free radicals are
formed in physical exercise (/). We showed that exercise causes
the production of free radicals only when it is exhaustive (2).
When studying free-radical damage, it is important to consider
that these radicals have a very short lifetime. Thus, damage is
usually caused very near the site of production of these radicals.

Indeed, free radicals cause damage to DNA, lipids, or pro-
teins (3). Obviously, protection against damage caused by free
radicals is of paramount importance for the survival of cells.
Thus, cells have developed antioxidant systems to protect them-
selves against such damage. Much research has been devoted to
the study of these antioxidant systems.

FREE-RADICAL PRODUCTION IN EXERCISE

Research into this area started out in the 1980s with the pub-
lication by Packer’s group that exercise causes oxidative stress
(1). Quintanilha et al. observed that exhaustive exercise causes
changes in glutathione levels both in plasma and the liver of
rats (4). A year later, Jackson observed that muscle damage as-
sociated with exercise could be prevented, at least in part, by
vitamin E administration (5). This opened up the possibility of
minimising damage caused by exercise by antioxidant admin-
istration. More recently, Zerba and coworkers (6) observed that
muscles of old mice are more susceptible to damage caused by
free radicals than those of young mice. In 1992, Reznick et al.
(7) proposed that there is a threshold of age in exercise.
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Figure 1. Linear relationship between oxidized (GSSG)-to-

reduced glutathione (GSH) and lactate-to-pyruvate ratios in

blood from humans subjected to physical exercise. Human blood

was obtained from subjects before, immediately after, and 30 or

60 min after physical exercise to exhaustion on a treadmill using

Bruce’s protocol. Number of experiments = 10. (Reproduced
with permission from reference (2).)

We have studied the problem of free-radical production in
exercise and have used the oxidation of glutathione as a key pa-
rameter to detect oxidative stress. We have found that oxidative
stress occurs only when exercise is exhaustive. Indeed, Figure 1
shows that there is a linear correlation between lactate levels
and the oxidation of glutathione in blood during exercise (2).
We concluded that physical exercise would not cause muscle
damage unless it is exhaustive and indeed if lactate levels are
kept low, oxidation of glutathione will not occur. The fact that
muscle damage occurs only when exercise is exhaustive and is

VINA ET AL.

independent of the absolute intensity of the exercise is exem-
plified in patients suffering from chronic obstructive pulmonary
disease (COPD). These patients are exhausted when they per-
form light exercise of the kind that is required to carry out daily
activities. Figure 2 shows that a light exercise can be exhaustive
for COPD patients, causing an oxidation of glutathione in blood
(8). Figure 3 shows that malondialdehyde is increased in COPD
patients after exercise (8).

MECHANISM OF FREE-RADICAL PRODUCTION
IN EXERCISE

In their classic papers, Chance and his coworkers determined
that in state 4, i.e., when active respiration is not taking place,
about 2% of all oxygen consumed by mitochondria is not con-
verted into water but forms reactive oxygen species (9, 10).
Thus it was assumed that increased oxygen utilisation in exer-
cise would lead to an increase in free-radical production. How-
ever, this is not the case. Chance and coworkers (/0) showed that
free-radical formation by mitochondria in state 3, i.e., when all
substrates of the respiration chain are present in the suspension
medium, is negligible. This was explained in molecular terms
by Papa et al. (/7). It is likely that free-radical formation by mi-
tochondria in exercise is not higher, but lower than at rest. Thus,
we searched for an extramitochondrial source of free radicals.

We hypothesised that activation of xanthine oxidase could
be important in the generation of free radicals during exer-
cise. Duarte and coworkers (/2) pointed out that endothelium
might contribute to muscle damage induced by exercise. More-
over, Hellsten and coworkers (/3) showed that eccentric exercise
causes an increase in xanthine oxidase immunoreactivity. We
showed (see Figs. 2, 3, and 4) that inhibition of xanthine oxi-
dase with allopurinol protects against exercise-induced oxida-
tion of glutathione in humans. Furthermore, in the same study
(14) we observed that treatment with allopurinol protects against
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Figure 2. Effect of physical exercise on blood oxidized glutathione levels in chronic obstructive pulmonary disease (COPD)
patients. Protection by allopurinol. Statistical differences between 0 minutes and 3 minutes postexercise groups is shown as #
*(P < 0.05). Number of experiments is 5. Patients performed light exercise (approximately 40 W for up to 6 minutes) in a
cycloergometer. Allopurinol was administered orally at a dose of 300 mg/day for 3 days before the exercise. Drawn up with data

from reference (/4).
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Figure 3. Effect of physical exercise on plasma malondialdehyde levels in COPD patients. Protection by allopurinol ad-
ministration. Statistical difference between 0 minutes and 3 or 60 minutes postexercise is shown as *#(P <0.05), and
(P < 0.01). Statistical difference between 3 minutes postexercise and 60 minutes postexercise groups is shown as # (P < 0.05).
Number of experiments is 5. Experimental protocol as in the legend to Figure 2.
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Figure 4. Effect of physical exercise on blood oxidized glutathione levels in humans. Protection by allopurinol. Difference
between rest and exercise groups is shown: *P < 0.05 and between 4 days after exercise and 4 days after exercise treated with
allopurinol: # P < 0.05. Number of experiments is 3. Drawn up with data from reference (/4).
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Figure 5. Effect of physical exercise on serum CK activity after exhaustive exercise in humans. Protection by allopurinol.
Statistical difference between rest and exercise groups is shown as *#(P < 0.01). Number of experiments is 4. Drawn up with data
from reference (/4).
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Figure 6. Effect of physical exercise on serum aspartate amino transferase (GOT) activity after exhaustive exercise in humans.
Protection by allopurinol administration. Statistical difference between rest and exercise groups is shown as *#(P < 0.01). Number
of experiments is 4. Drawn with data from reference (/4).
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Figure 7. Role of xanthine oxidase in the production of free radicals in exhaustive exercise. Protection by allopurinol.
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increase in creatin kinase and aspartate amino transferase activ-
ities induced by exercise in humans (see Figs. 5 and 6).

PREVENTION AGAINST THE EFFECTS OF FREE
RADICALS FORMED DURING EXHAUSTIVE PHYSICAL
EXERCISE BY ANTIOXIDANT ADMINISTRATION

An important practical consequence of the demonstration that
free radicals are involved in tissue damage caused by exhaustive
exercise is that it is possible to minimise the effect of such rad-
icals by administration of antioxidants such as beta carotenes,
vitamin C, vitamin E, glutathione, or N-acetylcysteine. Indeed,
antioxidant administration has beneficial effects against the
damaging effects of intense physical exercise. We have shown
that administration of vitamin C, vitamin E, or glutathione pro-
tects against the damaging effects of free radicals during exer-
cise both in rats and human beings (2). The group of Packer in
California (/, 4) and that of Jackson in England (5) have shown
the protective role of vitamin E against damage caused by phys-
ical exercise. Moreover, the level of uric acid in blood increases
during exercise. Uric acid acts as an antioxidant. Allopurinol has
an inhibitory effect on xanthine oxidase, a likely source of free
radicals during exhaustive physical exercise, as shown before.
Allopurinol protected against muscle damage caused by exercise
in patients suffering from chronic obstructive pulmonary disease
(15).Figure 7 shows the important role that allopurinol may have
in the protection against free radical formation associated with
exhaustive exercise. Note that the substrates of xanthine oxidase
are hypoxanthine and xanthine. Hypoxanthine derives from the
degradation of ATP via AMP. Thus, the substrates for xanthine
oxidase are available only when ATP depletion occurs, i.e., after
exhaustive exercise.

ANTIOXIDANTS, FATIGUE, AND PERFORMANCE

Apart from the protective role against damage caused by free
radicals during exhaustive exercise, antioxidants might have a
positive effect on performance and on the prevention of fatigue.
This subject has been addressed previously in the literature and
studies can be classified into two groups: studies with animals,
and studies with human beings.

Studies with Animals
Many of the experiments previously performed have been
carried out using animal tissues in vitro. It is concluded that
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addition of antioxidants to the suspension medium of muscle
preparations induces a delay in muscle fatigue (16-18).

However, very few studies have dealt with the effect of an-
tioxidant supplementation on performance in vivo, Novelli and
coworkers determined the time to exhaustion in mice that were
swimming and that had been previously treated with vitamin E
(17). They concluded that supplementation with vitamin E in-
creased the time to exhaustion. Table 1 summarises the effect of
antioxidant supplementation on muscle performance in vitro. In
all cases, the authors concluded that antioxidant supplementa-
tion improved muscle performance in vitro.

Studies with Humans

Very few studies so far have dealt with the effects of antioxi-
dant supplementation on muscle performance in humans. More-
over, in all cases the authors administered a single antioxidant
rather than an antioxidant cocktail to the athletes performing
exercise. Vitamin E has been the most widely used antioxidant.

Table 2 shows that the majority of studies have not proved a
positive effect of antioxidant supplementation on performance.
In a single study, Reid and coworkers administered 150 mg
of N-acetylcysteine to humans and determined muscle fatigue
induced by low frequency electric stimulation (/8). Results
showed an improvement in muscle resistance to fatigue after
the treatment.

TRAINING PROTECTS AGAINST FREE-RADICAL
FORMATION IN EXHAUSTIVE EXERCISE

Thus far, we have studied the damaging effects of free rad-
icals generated during exhaustive exercise and the possible ef-
fects of antioxidants. However, exercise, particularly when it is
not exhaustive, is clearly a healthy practice that results in the
prevention of many diseases. For instance, exercise minimises
atherognesis induced by diet (/9) and has been considered as a
cardioprotective factor (20).

The undesirable effects of exercise may be prevented, at least
in part, by training. Early after the demonstration by Davies
et al. (/) that exercise caused an increased free-radical forma-
tion, Salminen and Vihko (27) showed that exercise decreases
susceptibility against free-radical damage. Furthermore,
Leeuwenburgh et al. (22) showed that training causes the induc-
tion of antioxidant enzymes. In our laboratory, we have shown

Table 1
Effects of antioxidants on skeletal muscle performance: animal studies (24)
Study Treatment Test Performance
Novelli et al., 1990 (17) Vitamin E, spin trappers In vivo (swimming) Improved
Barclay and Hansel, 1991 (16)  Allopurinol In vitro (soleous muscle) Improved
Reid et al., 1992 (23) Superoxide dismutase, catalase In vitro (diaphragm muscle) Improved
Shindoh et al., 1990 (25) NAC In situ (diaphragm muscle) Improved

NAC = N-acetylcysteine.
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Table 2
Effects of antioxidants on skeletal muscle performance: human studies (24)
Study Treatment Test Performance
Lawrence et al., 1975 (26) Vitamin E 500 meters swimming No effect
Sumida et al., 1989 (27) Vitamin E VO, Mmax No effect
Rokitzki et al., 1994 (28) Vitamin E Incremental exercise No effect
Snider et al., 1992 (29) Vitamin E Time to exhaustion No effect
Coenzyme Q 70% del VO3 Mmax
Reid et al., 1994 (18) NAC Low-frequency, stimulation of Improved

tibialis anterior muscle

NAC = N-acetylcysteine.

that training protects against glutathione oxidation associated
with exhaustive exercise.

CONCLUDING REMARKS

We can conclude the following: moderate exercise performed
regularly is a healthy practice. Exercise causes an increase in
free-radical formation only when it is exhaustive. Changes in
indicators of free-radical damage occur only when exercise is
exhaustive and are independent of the absolute intensity of exer-
cise. Training has a protective effect against free radical-induced
tissue damage due to exercise. The mechanism of free-radical
formation in exercise involves the activation of xanthine oxidase.
As aconsequence, inhibition of this enzyme with allopurinol has
a protective effect against free radical formation due to exhaus-
tive exercise both in experimental animals and in humans. Sup-
plementation with dietary antioxidants partially prevents muscle
damage caused by exhaustive exercise. However, several studies
have been unable to prove that antioxidant supplementation may
increase performance in vivo and thus antioxidants, which may
be considered as protective against damage caused by exhaustive
exercise, cannot be considered as ergogenic aids.
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1
THERAPEUTIC ELECTRIC ANTIOXIDANT
CLOTHING APPARATUS AND METHOD

This nonprovisional patent application claims priority ben-
efits from the provisional application No. 61/358,916 filed
Jun. 27, 2010 and from the Certification and Request for
Extended Missing Parts Pilot Program, sole inventor Jacque-
line Panting.

TECHNICAL FIELD

The present invention relates to the field of electrotherapy,
bioelectricity, bioelectromagnetics, medical electricity and
electromedicine. Particularly, the invention involves the
novel implementation of self-powered electric therapeutic
clothing with the novel addition of imbedded wiring in order
to provide antioxidant microcurrent electricity delivered to
the human skin at strategic acupuncture points using an inte-
grated constant voltage, constant current, variable voltage or
variable current circuit. The present invention further com-
prises transcutaneous and percutaneous applications for elec-
tron delivery in microdoses for health.

BACKGROUND OF THE INVENTION

Historically, as far back as 1890, the American Electro-
Therapeutic Association conducted annual conferences on
the therapeutic use of electricity and electrical devices by
physicians on ailing patients. Some involved current flow
through the patient with direct contact to electricity produc-
ing machines, while others were electrically powered devices
presenting strong electric fields in the vicinity of the patient.
The great electrical engineer, Nikola Tesla states that “One of
the early observed and remarkable features of the high fre-
quency currents, and one which was chiefly of interest to the
physician, was their apparent harmlessness which made it
possible to pass relatively great amounts of electrical energy
through the body of a person without causing pain or serious
discomfort” (Tesla, Nikola. “High Frequency Oscillators for
Electro-Therapeutic and Other Purposes,” The Electrical
Engineer, Vol. XXVI, No. 550, Nov. 17, 1898, p. 477). At
first, only direct current (DC) devices were utilized in the
medical doctor’s office for relieving pain and vibrating
female patients who were routinely diagnosed with “hyste-
ria.” Tesla also correctly concluded that bodily “tissues are
condensers” (capacitors) in his 1898 paper. Today, the aver-
age capacitance of bodily tissue is well known and confirmed
to be about 100-300 pF (Sheppard, A. R., et al., Biological
Effects of Electric and Magnetic Fields of Extremely Low
Frequency, New York University Press, New York, 1977, Ch.
5, p. 4-18).

A pioneering medical doctor in the 1960’s, Robert O.
Becker, M.D., is most famous for his book, The Body Electric,
Electromagnetism and the Foundation of Life, (William Mor-
row & Co., New York, 1985) which gives an autobiographical
account of his life’s experiences with bioelectromagnetics,
the science of using electromagnetic fields for biological
benefits and effects. As documented in his book, Dr. Becker
was instrumental in establishing that the Chinese meridians
of the body which connect traditional acupuncture points are
skin pathways of decreased electrical resistance. This bio-
electric principle has not been utilized in any medical or
electrotherapeutic device to date. Dr. Becker also discovered
ahost of other bioelectric effects within the body as well, such
as electrostimulating limb-regeneration in mammals.

While prior art transcutaneous electrical nerve stimulators
(TENS) are typically utilized to mask pain in the body before
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they reach the brain, giving the subject an apparent relief of
the pain, they typically work only with a battery-operated
electronic box connected by wires to the subject. Further-
more, such electric nerve stimulators operate in the hundreds
of milliampere (mA) range rather than in the microampere
(uA) range of the present invention. While electric nerve
stimulators are usually applied only over a short period of
time, the present invention can be used for any length of time,
even up to twenty-four hours a day for health and longevity
improvement. A good reference book on this therapeutic field
is Electrotherapy Explained: Principles and Practice by Val
Robertson. FDA-approved TENS units relieve pain and pro-
vide up to a few hundred milliampere current levels for nerve
stimulation only, such as U.S. Pat. No. 4,803,986 that
attempts to be ergonomic in its design.

Another area of concern affecting the health and well-
being of a large number of the population is chronic fatigue
syndrome (CFS). The causes for CFS are still undetermined.
Some studies suggest multiple nutrient deficiencies can trig-
ger chronic fatigue. Therefore, proper nutrition, consisting of
a well balanced diet is vitally important. Fresh fruits and raw
foods are especially recommended. Herbs that are helpful
include ginkgo, astragalus, red clover, dandelion and short
term use of echinacea to help boost the immune system,
which is always affected by CFS, as is commonly taught in
naturopathy. To help improve the interrupted sleep pattern,
valerian root or melatonin at bedtime is also helpful.

Although numerous studies have been conducted to find
the underlying causes of CFS, none have succeeded in under-
standing its physiological or chemical pathways. Some stud-
ies have shown that deficiencies of the adrenal or thyroid
glands have been found in CFS patients. This has prompted
the medical opinion that stress can trigger CFS, whether it is
of'mental or physical origin. Therefore energy boosting thera-
pies as well as vitamins and antioxidant supplementation
which are known to combat free radical proliferation is now
considered to be extremely important.

The process by which free radicals deplete cellular energy
is well known. Free radical proliferation is linked to patho-
logical changes that cause cellular malfunction or mutation
(i.e., cancer) as well as protein and collagen degradation,
most noticeable in visible facial skin wrinkling. Free radicals
also play alarge role in causing damage to all cells of the body
but particularly the immune system. Free radicals also deplete
cellular energy by interfering with mitochondrial function
and contribute to shortened lifespan, according to studies
with animal species and are the main cause of aging. Cellular
energy generation in the mitochondria is both a key source
and key target of oxidative stress in the cells. Seeking an
electron to complete the radical which is an ion that is missing
an electron, free radicals cause chain reactions as electrons
are ripped from molecules, creating another free radical.
Standard college organic chemistry textbooks (e.g., Streit-
wieser, Introduction to Organic Chemistry, 2"* ed., Mac-
Millan, 1981, p. 101) emphasize that since the chlorine mol-
ecule (Cl,) dissociates at body temperature, a warm shower is
enough to create a chlorine radical (CI7) bath as a person takes
a shower in the morning. The Streitwieser textbook also
details the number of free radical chain reaction (multiplica-
tions) that every one of the chlorine radicals creates, which is
an astonishing 10,000 additional free radicals. Free radicals
are all-pervading and a leading cause of the aging process
because they are able to multiply so readily while doing
irreparable damage if antioxidants are absent. The only anti-
dote presently available for such an onslaught of daily shower
skin aging agents is an activated charcoal shower filter, which
is relatively unknown to the general public. However, with
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free radicals in the air, water and food, only an internal source
of antioxidants can feasibly attack the majority of the free
radicals in the biological terrain consisting of organs, tissue,
blood stream and lymphatic system. The present invention
counteracts this major cause of aging by a novel and unobvi-
ous technological innovation in healing and electrotherapy.

Cellular energy generation in the mitochondria is another
area of concern since it is both a key source and key target of
oxidative stress in the cell. One can therefore envision a
model whereby the inevitable increased production of free
radicals due to energy generation as well as stress and disease
compromises mitochondrial efficiency and also energy out-
put in a detrimental feedback loop. Therefore, in the short
term, sports professionals will have a decrease in perfor-
mance after an hour or two of competition and in the long
term, most aging humans experience a decrease of vitality
and energy as they move into their senior years.

Antioxidants such as vitamin A, vitamin E, vitamin C,
selenium and coenzyme Q10 supply free electrons and are
usually prescribed by naturopathic doctors in order to provide
limited relief in counteracting free radical ravages, as long as
they are taken regularly. However, vitamin C is water soluble
and is excreted from the body in about three hours so ideally
one should supplement with vitamin C every three hours to be
able to handle stress, which is known to deplete the body of
vitamin C. Furthermore, humans as opposed to animals do
not make vitamin C in their bodies automatically in response
to stress.

The innovative discovery by this inventor is that electronic
antioxidants can be produced by bioelectromagnetics (BEM)
therapy on a continuous or programmed basis through elec-
tric therapeutic clothing. While there are external devices that
produce the same electrons provided by antioxidant pills and
also satisfy and terminate free radicals even more effectively
because of their greater concentration of antioxidant quantity
and continuous release modality, none have been incorpo-
rated into electrified clothing with strategic conductive pads
at specifically chosen acupuncture points, designed by a
naturopathic doctor such as this inventor. Electricity itself,
even in microcurrent doses, abundantly supplies the key
ingredient usually found only in encapsulated antioxidant
supplements . . . the electron. The discovery that the electron
itself is the main active ingredient in antioxidants has been
documented in books such as, Energy Medicine by Dr. James
Oschman and Bioelectromagnetic Healing by Thomas
Valone, PhD. However, the concept of being conveniently
and therapeutically designed to contact the skin at strategic
points for hours through an electrified wearable clothing
product has not been manufactured or sold to the public.

An example of the use of the invention title in a different
sense is Japanese patent JP 407229004 A issued for “electric
clothing” by Kazumi is controllable by a liquid crystal dis-
play and has fine wires throughout the fabric in a network
shape. However, the clothing is plugged into a receptacle and
external power source with a cable attached to the clothing,
only for the purpose of displaying an image, like a video
display terminal, directly on the clothing. The Kazumi inven-
tion has no therapeutic benefits whatsoever.

Other areas of electricity being applied to the human body
includes U.S. Pat. No. 6,472,888 which is drawn to a device
for measuring bioelectric impedance which is not used or
designed for therapeutic purposes.

An example of a bioelectromagnetic handheld device that
is a therapy instrument is a microelectroneural stimulation
(MENS) unit with a battery-powered low voltage current
device, usually between 1 pA and 1000 pA. One microamp
(HA) is Y1000 of a milliamp (mA), so 1000 pA equals 1 mA.

25

35

40

45

4
Most TENS devices have a working range of 2-250 mA.
However, no MENS therapy device has been modified to
work with conductive fibers in a clothing product.

An example of an electrically conducting fiber suitable for
use with this invention is U.S. Pat. No. 4,410,593 which
teaches a method of manufacture that allows the fibers to
absorb monovalent copper ions and convert them to copper
sulfide and still retain the characteristics of acrylic fiber.

Another example is U.S. Pat. No. 3,014,818 which teaches
the process of converting metal salts to free metal particles
that adhere to the surface of the clothing fibers forming a
plated coating. However, it will not survive too many repeated
clothes washing cycles.

U.S. Pat. No. 4,364,739 describes and claims a method for
making electrically conducting fiber which comprises sub-
jecting acrylic and modacrylic fibers to a first heat treatment
in a bath containing a copper compound and a reducing agent
to absorb monovalent copper ions within the fiber and then
subjecting the fiber to a second heat treatment in the presence
of a sulfur compound to form copper sulfide. This method has
the advantage that a considerable increase in electrical con-
ductivity results from the treatment and the fibers formed can
be washed repeatedly without a substantial reduction in the
electrical conductivity.

There are also many patents devoted to delivering electrical
stimulus to human tissue with an exogenous device and mov-
able, free electrodes such as U.S. Pat. No. 5,607,461 or the
power muscle stimulator U.S. Pat. No. 4,996,987. However,
none of them operate in the microcurrent range and have been
integrated into clothing to counteract free radicals.

An example of an electrotherapy invention is the U.S. Pat.
No. 6,217,604 awarded to Larry Azure and Jim Girard that
describes a high voltage Tesla coil electron producing device
attached to noble gas tubes to treat HIV/AIDS, according to
the disclosure that cites a study done with his device, with
only short term exposure at a short distance of a few feet from
the patients. The electrotherapy device was used in an HIV+
ten-patient clinical study in 1996 by the New York Health and
Healing Center that relieved pain and the majority (50% to
84%) of symptoms in nine out of the ten patients. Such a
product is expensive, large and even a shock hazard however.
It also does not have a miniature counterpart that has been
integrated into clothing along with its power source for
microcurrent applications.

Another example is the “Electrical Stimulation to Reduce
Free Radical Levels” U.S. Pat. No. 6,751,506 by Norman
Shealy, MD, which is hereby incorporated in its entirety by
reference. The Shealy patent describes the vast theory and
practice related to free radical damage and the electrical
stimulation approach to solving it using exogenous electrodes
temporarily applied to the skin to deliver pulsating high fre-
quency doses of AC electricity. The Shealy patent also proves
the case for electronic antioxidants being superior to capsules
and pills used for oral supplementation. However, the She-
alyTENS unit is inconvenient to use on a daily basis and
requires repeated hand placement of electrodes without adhe-
sive in various locations on the body. The Shealy patent does
not include a microcurrent application imbedded in clothing
for ease of use.

SUMMARY OF THE INVENTION

The present invention relates generally to a percutaneous
and transcutaneous process of applying electric antioxidants
to the human body through advantageously designed wear-
able clothing with electrically conductive sections and a self-
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contained, renewable energy power source, in the nanoam-
pere (nA), microampere (LA), up to two milliamperes (2 mA)
in current.

It is based in part on research related to accelerated wound
healing, which is a vital necessity for sports competitors and
medical professionals. Presentations at the 8th International
Congress of the American Academy of Anti-Aging Medicine
in Las Vegas, indicated that microcurrent electrotherapy can
provide painless relief for the estimated 2 percent of Ameri-
cans living with wounds that don’t heal. “We don’t com-
pletely understand why it works,” said Dr. Alfred J. Koonin,
referring to a clinical study of an electrical wound healing
instrument device. “What we do understand is that the device
seems to act as an ultra-powerful antioxidant that knocks out
infection, stimulates blood flow and encourages cell regen-
eration. Here Dr. Koonin corroborates the scientific validity
of electrotherapeutic microcurrent and its connection to pro-
viding electronic antioxidants directly to the human cellular
stratum. The present invention dramatically improves upon
any such tabletop wound healing device and every one of the
TENS devices on the market by integrating, miniaturizing
and interweaving the electrical wiring and required self-pow-
ering circuitry into wearable clothing which is portable.

The electric therapeutic clothing invention discloses a
comfortable, stretchable, skin-tight electric shirt, separate
electric tights, and even electric gloves, headbands, skullcaps,
goggles with band, armbands, legbands, underwear, socks or
shoes, each of which have electrotherapeutic circuits that
provide a range of between nanoamperes to microamperes of
electrical current continuously to the body at specific acu-
puncture points which are known to be areas of low resis-
tance. An alternate embodiment can be a complete body
stocking or body suit with similar design. This preferred
current level of the present invention is called a “trickle cur-
rent. A small flexible, heat to electricity converter, vibration
energy harvester made from piezoelectric material, or small,
thin, flexible, plastic photovoltaic solar panels that also con-
vert energy from infrared radiation, such as those from
Konarka, also make the invention self-contained and elimi-
nate the need for a traditional battery or an external power
source.

The present invention utilizing microcurrent in skin tight
clothing and clothing accessories, because of its close prox-
imity to the body’s endogenous current, is thought to work on
a more cellular level. It has been theorized that healthy tissue
is the result of the direct flow of electrical current throughout
the body along acupuncture meridians, as explained in 7The
Body Electric by Robert Becker, M.D. previously mentioned.
Electrical balance is disrupted when the body is injured at a
particular site, causing the electrical current to change course.
The use of microcurrent over the injured site will help the
body to realign this flow, thus aid in tissue repair. It’s been
found that ATP (adenosine triphosphate) in the cell helps to
promote protein synthesis and healing, as well as provides the
basic energy the cell needs for metabolism. The lack of ATP
due to trauma of the tissue results in the decreased production
of sodium and an increase in metabolic wastes and free radi-
cals, which causes localized pain. The use of microcurrent at
an injured area in the range of 100-600 pA not only helps to
realign the body’s electrical current, improve vascular per-
meability and increase the production of ATP but also results
in approximately 50% reduction in the normal healing time
and recovery, as well as relieving the pain by quenching the
free radicals that cause the pain (Cheng. Etal., “The effects of
electric current on ATP generation, protein synthesis and
membrane transport in rat skin”, Clinical Orthopedics and
Related Research, November-December, 1982; 171).
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Another embodiment of the present invention is with spe-
cially designed therapeutic electric clothing headbands, elas-
tic band or stretchable skullcap for the head, applying a com-
pletely wearable and portable clothing incorporation of
transcranial direct current stimulation (tDCS), which is a
safe, non-invasive technique that temporarily increases or
decreases excitability of populations of neurons. In particular,
tDCS can be used to manipulate the competition between the
left and right hemisphere by inhibiting and/or disinhibiting
certain networks in the brain. Recently, short treatments of
tDCS, up to 2 mA, have been found to facilitate insight and
memory recall, “enabling access to a level of perception
normally hidden from conscious awareness.” Reference:
Richard P. Chi, Allan W. Snyder. Facilitate Insight by Non-
Invasive Brain Stimulation. PLoS ONE, 2011; 6 (2): e16655
DOI: 10.1371/journal.pone.0016655

Although the invention is illustrated and described herein
as embodied, it is nevertheless not intended to be limited to
the details shown, since various modifications and structural
changes may be made therein without departing from the
spirit of the invention and within the scope and range of
equivalents.

The construction and method of operation of the invention,
however, together with the additional objects and advantages
thereof will be best understood from the following descrip-
tion of specific embodiments when read in connection with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a prior art bone healing electrotherapy pulsed
waveform

FIG. 2A-2E are examples of various human equivalent
circuits.

FIG. 3 is the Krebs cycle which is the heart of the respira-
tion cycle in the body.

FIG. 4 is the glycolosis cycle which metabolizes sugar in
the body.

FIG. 5 is the complete respiration cycle in the human body
containing the glycolosis cycle and Krebs cycle in the center
with electron transport.

FIG. 6 is a composite image showing the important com-
ponents of the human cell membrane.

FIG. 7 is a schematic circuit diagram of the basic therapeu-
tic electric clothing.

FIG. 8 is a selection of the (a) winter, (b) spring and fall,
and (c¢) summer embodiments of the electric clothes body
suit.

FIG. 9 is a diagram of the main acupuncture points on the
(a) front and (b) back of the human body.

DETAILED DESCRIPTION

Theory of Operation

Science has long been aware of an electrical phenomenon
called the “current of injury”. This happens when tissue in the
body undergoes trauma or microscopic damage to an area of
skin. When skin cells are pierced, as with an acupuncture
needle, they start leaking positively charged ions, which are
equivalent to free radicals, into the surrounding areas of tissue
and weak electrical battery-like charge is created. This elec-
tric current is called the current of injury, which is known to
stimulate a healing response from the nearby cells. This does
not explain how stimulating acupoints with low level, non-
invasive lasers could achieve the same therapeutic effects (see
Vibrational Medicine for the 21 Century, Richard Gerber
M.D., Eagle Brook, N.Y., 2000). The electrical conductivity
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of'acupoints has been known for several decades thanks to the
work of Nakatani in the 1950s and by Dr. Robert Becker in the
1970s. Becker’s work on the Large Intestine and the Pericar-
dium meridians found that the points along these channels
showed significantly more electrical conductivity than areas
of skin with non-acupoints. In 1986 German scientist Fritz-
Albert Popp and Chinese biologist, Chang-Lin Zhang devel-
oped a model they called the “Standing Wave Superposition
Hypothesis”. This research attempts to accommodate the
holographic nature of acupuncture such as the homunculus or
miniature representation of the whole body represented in the
ears and the feet. The theory also strives to explain the anoma-
lous skin resistance properties of acupuncture points as well
asthe apparent interconnectivity between them. In the Zhang-
Popp model, it is shown that the body is composed of sodium,
potassium and other electrically charged inorganic ions such
as proteins and DNA which when accelerated will emit EM
radiation in accordance with conventional physical theory.
With these many types of charges oscillating in the body, an
interference pattern is produced formed by the various waves
of various wavelengths. The highest combination of wave
amplitudes forms the acupuncture points and meridians by
means of constructive interference. At these points the skin is
at the highest in electrical conductivity. This conductivity
depends on the internal electrical field, which is determined
by the interference pattern from the superposition of the
numerous waves (“Can Western Science Provide a Founda-
tion for Acupuncture”—Beverly Rubik, PhD. Alternative
Therapies, September 1995, Vol. 1 Number 4). Hence, the
standing wave pattern of a sick person would have a varied
pattern from that of a healthier person. The treatment of
acupuncture with needles in the acupoints would cause a
disturbance in the standard wave pattern caused by new
boundaries formed by the needle. The needle activates the
current of injury response resulting in a change in the EM
field, producing changes in the biological response, which
may promote healing. It is this theory, which implicates the
EM fields of the entire body.

The principle of the Connective Tissue Continuum is
another approach at viewing the correlation of acupuncture to
the bioelectromagnetic theory. From a cellular level through
to the body’s connective tissue, these living organisms are
considered a continuum. Not only is the entire cell now
known to be mechanically and electrically interconnected in
a “solid state”, but, all the cells in the body are in turn inter-
connected to one another via the connective tissues. (see
Clegg J. S. and Drost-Hansen W, “On the biochemistry and
cell physiology of water.” In: Hochachka and Mommsen
(eds.), Biochemistry and Molecular Biology of Fishes,
Elsevier Science, vol.1, ch.1, pp.1-23, 1991 and Oschman,
James L. (October 1996-January 1998) “What is ‘Healing
Energy’? The Scientific Basis of Energy Medicine”, Journal
of Bodywork and Movement Therapies, Part 1-6, Kreisand
Boesch, 1994).

The function of connective tissues is to keep the body
organized, acting as a lace work between the major organs
and tissues, to strengthen the wall of arteries, veins, intestines
and pathways and to provide fascia and the skeletal structure
attachment to the muscles. It is believed that connective tis-
sues may be largely responsible for the rapid intercommuni-
cation that enables our body to function effectively as a coher-
ent whole, and is therefore central to our health and well-
being. Recent studies with nuclear magnetic resonance has
shown that the muscles in living human subjects provide
evidence of a “liquid-crystalline-like” structure. Liquid crys-
tals usually undergo rapid changes in phases or transitions
when exposed to electromagnetic fields. Liquid crystals will
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also respond to changes in temperature, hydration, pressure
and shear forces. Biological liquid crystals carry static elec-
tric charges and are therefore electrically conductive. They
are also influenced by pH, salt concentration and dielectric
constant of the solvent as well as electric antioxidants or free
electrons.

Another reference is Microcurrent Electro-Acupuncture
by Starwyn (Desert Heart Press, Phoenix, 2002), a textbook
that provides a resource to microcurrent applications. As an
example, microcurrent therapy has also been studied as a
treatment for macular degeneration and shown for 16 out of
18 patients to slow down the progression of the disease and
“actually promote healing”. Those with retinitis pigmentosa
also showed improvement in 62 out of 78 patients (Starwyn,
D., “Is Microcurrent Therapy Effective for Treatment of
Macular Degeneration?”’, Acupuncture Today, Vol. 7, Issue 5,
May, 2006).

According to a study conducted at Stanford University and
published in the Proceedings of the National Academy of
Sciences, with 58 women ranging from 20 to 50, where blood
was drawn periodically and all of the women interviewed, the
most stressed women in the study had cells that looked ten
years older than their chronological age. The stressed women
also had higher levels of free radicals reported to be “highly
reactive molecules that can damage DNA” (Lemonick, Time,
“The Ravages of Stress”, Dec. 13, 2004, p. 45). Therefore, the
presence of free radicals in the body is directly related to
aging and its reduction can be an anti-aging benefit.

The efficacy of the present invention is verified with the
periodic application and testing methods available to medical
professionals for assaying the levels of free radicals in the
blood. One product that does not involve drawing blood is the
medical testing device, PharmanexMD which offers a Raman
scattering method of assessing the caratenoid levels in the
blood through the skin. Application of the present invention
will invariably show an increase in caratenoid levels after a
period of application of electric antioxidants, which certifies
the proper operation of this novel clothing product. Testing
for the results of the therapeutic electric clothing is preferred
to be done with the PharmanexMD. In addition, the
Motoyama diagnosing meter for functional condition inspec-
tion of the internal organs and autonomic nerves (U.S. Pat.
No. 3,971,366) or the Aculife invented by Dr. Lin can be used
to test the acupuncture point conditions before and after.

FIG. 1 shows the pulsed current used in the Prior Art bone
healing technology made popular through the efforts of three
doctors, Arthur Pilla, PhD, Andrew Bassett, M.D. and Robert
Becker, M.D. which uses a pulsed waveform inducing milli-
amperes of current to transport calcium ions across the cell
membranes and speed healing of bone and cartilage in halfthe
time, on the average, such as with the U.S. Pat. No. 4,993,413
where a pulsed magnetic field from a portable generator
induces the healing current.

The electrical current used in the present invention is in the
range of microamperes (“microcurrent”) and is so small that
it is rarely felt physically. However, in the biological terrain it
is surprisingly robust, with a high quantity of antioxidant
electrons and therefore, has a profound effect. As an example,
each ampere of current is physically equivalent to 1 coulomb
per second of charge transfer. However, each electron is equal
to only 1.6x107*° coulombs of charge and yet each single
electron can stop a single free radical from replicating thou-
sands of times, such as the chlorine ion radical from chlori-
nated municipal water. With the above-mentioned ampere-
coulomb-electron details, we find that one microampere
(“microcurrent™) of current will equal approximately 10'3
electrons per second (10 trillion electrons per second). There-
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fore, a microcurrent therapeutic electric clothing product has
the potential to quench a maximum of 10 trillion free radicals
per second, which explains why this novel therapeutic inven-
tion has a macroscopic impact on health and healing.

In FIG. 2A through FIG. 2E, examples of different human
equivalent circuits are shown from U.S. Pat. No. 6,011,398.
Organizations such as Underwriter’s Laboratories (UL),
Canadian Standards Association (CSA), Association of Ger-
man Engineers (VDE), British Standards Institution (BSI),
and Japanese Standards Association (WS) and other private
and governmental testing agencies have selected a variety of
other human equivalent circuits. Any product sold in jurisdic-
tions covered by more than one of these organizations must be
tested using multiple human equivalent circuits.

As a comparison to the present invention, the human
body’s Krebs cycle in FIG. 3 also transports electrons to the
mitochondria in a natural, microscopic version of the thera-
peutic electric clothing process. The Krebs cycle processes
pyruvate molecules produced in FIG. 4 to form adenosine
triphosphate (ATP) and is the primary energy source for the
human body. In order to understand the role of pyruvate,
understanding of the Krebs cycle, a series of biochemical
events in the conversion of sugars and fats (carbohydrates and
lipids) into ATP, is essential. Pyruvate (pyruvic acid) is cre-
ated when sugars are metabolized. If sufficient oxygen is
available, pyruvic acid is broken down through the Krebs
cycle. In an anaerobic state, pyruvic acid is broken down
anaerobically creating lactic acid, which is often produced in
muscle tissue, along with free radicals, during over-exertion,
causing pain and fatigue.

The process of converting glucose through glycolosis in
FIG. 4 is necessary in order to produce the pyruvate mol-
ecules for the Krebs cycle. The important part of this energy
conversion process in the body is shown in the complete
respiration cycle in FIG. 5. The molecules which have been
reduced in the Krebs cycle, in the center of the diagram,
receive high energy electrons from the pyruvate molecules
and represent energy to do work. Carrier molecules, much
like hemoglobin in the blood, transport the high energy elec-
trons and hydrogen protons to the inner mitochondrial mem-
brane of the human body. Transferring energy during the
transport, the electrons finally participate in the combining of
H, and oxygen to form water. This is referred to as the “elec-
tron transport chain” in biology which demonstrates the vital
role that electrons play in the energy metabolism of the
human body.

FIG. 6 shows the composite image of the important com-
ponents of the human cell membrane which forms a capacitor
for storing electrical charge through ion transport across the
cell membrane. This is the primary mechanism of transfer of
electrical ions, which include electrons that may also form
negatively charged ions from the present invention, into
deeper cell layers as well as the intercellular fluid medium,
bloodstream and lymph system of the biological terrain. FIG.
6 is an aid to the understanding of the human cell membrane,
along with the electric field levels from inside the cell (inner
interface) through the membrane to the outer interface. This
electric field is formed primarily from the transport of cal-
cium and potassium ions across the cell membrane through
energy-activated channels. It is also the basic component
(including a dielectric) for the equivalent circuit only recently
developed for the human body (Polk, C., & E. Postow, Hand-
book of Biological Effects of Electromagnetic Fields, CRC
Press, 1986, p. 58). This unique property of the human body
indicates an inherent adaptation and perhaps innate compat-
ibility toward the presence of high voltage electric fields,
probably due to the high transmembrane potential (TMP)
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gradient in healthy individuals, present across cellular mem-
brane tissue. This surprisingly intense electric field, which
averages 100 kV/cm or equivalently 10 MV/m as noted in our
first figure, is extraordinary because it demonstrates the
body’s ability to withstand high electric field energy without
dielectric breakdown. It is also known in biophysics to be one
of the only two ways that the human body stores energy
(electrical gradients or chemical gradients). The inventor has
discovered that debilitated people, with or without accompa-
nying disease, will respond to a five minute exposure of a high
voltage therapy device and report an increase in their liveli-
ness and vitality almost immediately. Therefore, the insight
toward developing a longer term, lower dosage electric anti-
oxidant device was born.

FIG. 7 shows the simplified circuit wiring diagram of the
present invention with multiple skin resistances R -R; for
parallel paths of multiple electrodes with a current-limiting
resistor R, also added in series with the “battery” power
source for safety purposes. The Module is an optional inte-
grated circuit for specialized circuit response under various
conditions in advanced designs. The R -R,-R; parallel paths
can possibly be the Governing Vessel (Du Mai) meridian
acupuncture points GV-12, GV-13, GV-14 on the subject’s
back, added to the internal resistance of the body, communi-
cating electrically and energetically to the Conception Vessel
(Ren Mai) meridian acupuncture points CV-20, CV-21,
CV-22 on the subject’s front side, as one example of a pre-
ferred embodiment. The multiple contact electrodes are con-
structed preferably from silver-impregnated nylon, sold on
the market under the trade name Silverlon® but can be made
from any non-adhesive, non-oxidizing, electrical conductor,
including conductive plastic or conductive fibers woven into
a small patch to cover a particular point or set of acupuncture
points. The electrodes are strategically located and imbedded
or woven within the clothing to be exposed on the inside
(skinside) to access and stimulate with electroacupuncture as
well as to induce electric antioxidants through those access
points known to be particular acupuncture points of interest
for energy and vitality. Acupuncture points are chosen since
they are points on the skin of lowered resistance and relatively
high conductivity, among other reasons. It is preferred that the
electric antioxidant clothing product does not have an on/off
switch since the product can be removed when it is desired to
turn it off and the clothing electron flow will reduce to a
minimum or stop completely without the skin’s low resis-
tance pathway (measured to be in the range of 10 to 100 KQ)
being present. Since the human body assumes the electrical
ground potential, which can be enhanced or stabilized by
electrically conductive soled shoes, the flow of electrons out
of one of the acupuncture electrodes is radial and equipoten-
tial from the electrode outward.

FIG. 8 shows a drawing of a test model of the electric
therapeutic clothing suit with multiple, parallel wires imbed-
ded vertically (not shown) in the full body suit model and a
power-circuit Module on the belt (not shown). The profes-
sional Sports Model version of the electric therapeutic cloth-
ing is designed for (a) winter wear, (b) spring and fall use, and
(c) summer wear. It contains one of several options for energy
harvesting power sources such as thermoelectric devices
imbedded in the clothing, or small flexible plastic solar cells
that are sensitive in the infrared (IR) band as well as the
visible light wavelengths, along with an integrated circuit
electronic Module and optional wireless controller.

The hot weather short bodysuit design (FIG. 8¢) of the
electric therapeutic clothing is entitled, the Sports Model. Itis
designed to be retrofitted to ergonomic sports clothing prod-
ucts such as the Neosport Lycra or Neoprene bodysuits, for
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example. Extensive wiring and multiple electrode contacts
and switching pathways, controlled by the IC electronic Mod-
ule, can be integrated into a bodysuit for superior perfor-
mance, under varying conditions. The Sports Model may also
take advantage of an optional wireless controller, attached to
the wrist, arm, or the waist, which can be designed to be
programmed with a time-sensitive control of the electric anti-
oxidant dosage as well as a level-sensitive dosage for mild,
medium, or strenuous workouts for example. The Sports
Model, in its preferred embodiment of the present invention is
designed to be tailored to the athlete’s needs and preferences,
in order to be versatile and flexible. In this way, the marriage
of'the electric antioxidant-generating bodysuit with complete
programmable control and the free radical-generating athlete
can be tuned to perfection. It is possible that an advanced
version of the Sports Model may include an LED style bar-
graph to indicate the instantaneous levels of electric antioxi-
dant dosage (current level) and possibly a second LED style
bargraph of a different color to show some biofeedback sen-
sor parameter that is correlated to the body’s production of
free radicals. In this way, the beauty of the invention can be
fully realized with a definitive method for the athlete to know
when to increase or decrease the dosage or simply choose
another program for the mild, medium, or strenuous levels
available.

Another choice of programming for the Sports Model is to
switch from constant-current circuitry to a constant-voltage
circuitry, with appropriate user-friendly names such as
Steady Going and Big Push, respectively. The constant volt-
age (Big Push) setting of the circuit may be preferred in a
strenuous setting of workout, such as a competition, so that
the electric antioxidant current may be allowed to increase
when the skin resistance drops as the exertion level increases,
thus synergistically delivering the much-needed antioxidant
protection at the levels instantaneously required. The Big
Push setting is also compatible with low, medium, and high
options of constant voltage as well, for three further range
options under that setting. The constant current (Steady
Going) setting of the circuit is an alternative design for the
non-competition mode which delivers a steady current that
does not vary. The Steady Going setting is also compatible
with the low, medium, and high options of constant current
delivery as well, for three further options under that setting.

FIG. 10 shows an artist rendering of the main acupuncture
points that can be accessed by electrodes on (a) the front
human skin of the wearer and (b) the back side of the human
body. A trained professional acupuncturist will understand
the benefits derived from electroacupuncture and therefore,
the present invention comprising electric microcurrent stimu-
lation of one or more of these acupuncture points.

Product Benefits

There are many benefits to electronic or electric therapy. It
is known to help speed the healing process, reduce swelling
and inflammation, treat acute and chronic pain, release
muscle trigger points, and improve soft tissue regeneration.
Conditions which can be treated with electric clothing
microcurrent therapy include the following, which represents
only a few of the many conditions which can be treated. In
addition, the following items represent broad categories for
which there are many variations depending on the specific
disease. The categories include structural maladies, auto-im-
mune disorders, endocrine system imbalances, electromag-
netism sensitivities and overexposures, muscle balancing,
spine and brain disorders, body chemistry, injuries to joints,
tendons, tissues. The therapeutic electric clothing microcur-
rent can also assist in repairing free radical damage associated
with immune system disorders, weakness, challenges, and
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diseases, as well as relieving pain and possibly extending
telomere length in DNA. It is also suitable for use in neuro-
logical control and toxicological problems.

The main benefits and purpose for the therapeutic electric
clothing is:

To provide continuous, healthy antioxidant protection to

the human body.

To provide increased percutaneous and transcutaneous cur-
rent flow across the skin surface during exercise or exer-
tion.

To help prevent disease, debilitation, decrease in immune
system performance all of which contribute to the aging
process.

To aid the immune system in fighting free radicals by
providing antioxidant electrons to the skin.

To enhancing body performance and endurance related to
energy and vitality.

To aid and help treat conditions and diseases and improve
health and wellness, as well as improve lifespan and
longevity.

Preferred Circuit Embodiment

The preferred embodiment of the therapeutic electric
clothing is now delineated. The therapeutic electric clothing
may comprise a T-shirt, tights, underwear, socks, hats, skull-
caps, gloves, shoes, or ski masks. Such clothing will include
conductive electrodes woven into the clothing to maintain
contact with the skin and insulated conductive fibers also
woven into the clothing to carry a direct current (DC), pulsed
DC current, or an alternating current (AC) from a self-pow-
ered power source, with conductive electrodes such as Sil-
verlon® for disinfecting, sports injury accelerated healing
and anomalous deep tissue therapeutic benefits, as reported
by its inventor, Bart Flick, M.D, at the Whole Person Healing
Conference in Washington D.C. in 2004. A potential minia-
ture power source is the Quallion QLO0031 rechargeable
lithium ion cell 12 mm in length and is biocompatible and
light weight. However, the preferred power source that fulfills
the concept of a self-powered power source without need for
recharging is the Nextreme UPF40 thermoelectric converter
that is only a few millimeters in size and generates sufficient
current from body heat. Another example is Konarka plastic
solar cells which are sensitive in the infrared band that the
human body emits. An electronic controller is an optional
item for amplitude adjustment and time programming in an
alternate embodiment.

Options for the conductive fiber circuit design include:
transcutaneous electrodes, power source and wiring; percu-
taneous electrodes, power source and wiring; and subcutane-
ously implanted electrodes for wireless electrical transfer,
power source and biocompatible wiring under the skin that
obviates the need for clothing support by utilizing a modern
bioelectrolyte fuel cell power source.

Advanced models for the therapeutic electric clothing may
include a remote controller that is wireless and an LED indi-
cator light and/or bargraphs on the clothing.

Electric Therapeutic Clothing Embodiments

The therapeutic electric antioxidant clothing preferably is
made of skin tight stretchable fabric to maintain conductive
contact with the skin in the strategic acupuncture locations.
For the sports model embodiment, full body suit electric
therapeutic clothing including built-in socks or separate elec-
tric therapeutic clothing socks is preferred so that the acu-
puncture points of the feet can also be selectively activated. A
Sports Model, even without foot covering such as shown in
FIG. 8, is also capable to be designed to increase the
microcurrent amperage during increased exertion since the
skin becomes more electrically conductive when the body
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perspires. A special embodiment elastic band or stretchable
skullcap for the head is a suitable application for the inven-
tion, as well as an integrated therapeutic electric clothing
wristband, armband, or legband of elastic or stretchable mate-
rial.
The Sports Model therefore is preferably designed to be
synergistic to the needs of an athlete, quenching the increased
free radicals during exertion with proportionally increased
microcurrent. It is anticipated that such a novel therapeutic
sports model electric clothing for athletes will undoubtedly
increase performance and endurance levels beyond the per-
sonal best that the athlete has previously attained. This is a
predictable benefit since free radical production is well
known to increase with exertion which contributes to sports
fatigue.
The above descriptions and illustrations are only by way of
example and are not to be taken as limiting the invention in
any manner. One skilled in the art can substitute known
equivalents for the structures and means described. The full
scope and definition of the invention, therefore, is set forth in
the claims.
What is claimed is:
1. A method for applying therapeutic electric antioxidant
microcurrent through clothing to human skin of a living per-
son comprising the steps of:
interweaving conductive fiber wiring into clothing which
may include conductive silver-impregnated nylon fibers
woven into a small patch on a skinside of the clothing
thus constructing one or more conductive electrodes;

contacting the human skin with at least two of the conduc-
tive electrodes;
locating an electronic power-circuit module between a
self-contained microcurrent power source and the con-
ductive electrodes, each imbedded in the clothing;

connecting the conductive fiber wiring to the microcurrent
power source, the electronic power-circuit module and
to the conductive electrodes;

and

applying a direct, pulsed or alternating microcurrent to

particular acupuncture points on the human skin through
the conductive fiber wiring and the electronic power-
circuit module connected to the conductive electrodes
for the therapeutic purpose of conducting electric anti-
oxidants to the human skin.

2. A process for introducing therapeutic dosage of electric
antioxidants to living human skin where the process is inte-
grated into clothing comprising:

means for electrically contacting the skin which is inte-

grated into clothing in the location of at least two acu-
puncture points;

means for applying direct, pulsed or alternating microcur-

rent, integrated into clothing, connected to the means for
electrically contacting the skin;

means for interweaving conductive pathways of electricity

into clothing the means which is in nonconductive con-
tact with the skin while connected with the means for
applying microcurrent and to the means for electrically
contacting the skin; and

means for electronically controlling the electric antioxi-

dant therapeutic dosage introduced to the human skin
while integrated into clothing and while connected to the
means for applying microcurrent.

3. A process for introducing therapeutic dosage of electric
antioxidants to the human skin according to claim 2, further
comprising:
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means for wirelessly programming the means for elec-
tronically controlling the electric antioxidant therapeu-
tic dosage introduced to the human skin.

4. The method of claim 1 where the microcurrent power
source applies a pulsed direct current.

5. The method of claim 1 where the electronic power-
circuit module is controlled by a wireless controller attached
to the wrist, arm, or the waist, which can be programmed and
is powered by an energy harvesting power source such as a
thermoelectric device imbedded in the clothing.

6. The method of claim 1 where the interwoven clothing is
a stretchable shirt and the microcurrent power source applies
a pulsed direct current.

7. The method of claim 1 where the interwoven clothing is
a bodysuit and the microcurrent power source applies an
alternating current (AC) or a pulsed direct current.

8. The method of claim 1 where the interwoven clothing is
a headband and the microcurrent power source applies a
direct current (DC).

9. The method of claim 1 where the interwoven clothing is
socks and the microcurrent power source applies a direct
current (DC).

10. The process of claim 2 further comprising a means for
showing a biofeedback sensor parameter.

11. The process of claim 3 where the means for wirelessly
programming includes setting a constant-current microcur-
rent or a constant-voltage microcurrent in the means for elec-
tronically controlling the electric antioxidant therapeutic dos-
age introduced to the human skin.

12. The method of claim 1 where the step of contacting the
human skin with at least two of the conductive electrodes
includes positioning a first conductive electrode on the skin-
side of the clothing and strategically located near to one of the
Conception Vessel (Ren Mai) meridian acupuncture points
CV-20,CV-21,CV-22 on the subject’s front side and a second
conductive electrode on the skinside of the clothing and stra-
tegically located near to one of the Governing Vessel (Du
Mai) meridian acupuncture points GV-12, GV-13, GV-14 on
the subject’s back.

13. An apparatus for generating therapeutic electric anti-
oxidant microcurrent in clothing skinside to a living human
person comprising:

conductive silver-impregnated nylon fiber wiring interwo-

ven in clothing which may include conductive silver-
impregnated nylon fibers woven into a small patch on a
skinside of the clothing;
at least two or more conductive electrodes each consisting
of the woven small patch in contact with the human skin;

an electronic power-circuit module imbedded in clothing
and located between a self-contained microcurrent
power source imbedded in clothing and the conductive
electrodes;

additional electrically conductive fiber wiring connected

between the electronic power-circuit module and the
conductive electrodes and the microcurrent power
source adapted for generating a direct, pulsed or alter-
nating current to particular acupuncture points on the
human skin through the conductive silver-impregnated
nylon fiber wiring and the electronic power-circuit mod-
ule connected to the conductive electrodes for the thera-
peutic purpose of conducting electric antioxidants tran-
scutaneously into the human skin.
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