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A method for reducing oxidized skin tissue by applying negative

high-voltoge pulses to the oxidized skin tissue so that the oxidized skin

tissue is reduced by an electron addition treaction.
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METHOD AND APPARATUS TO REDUCE SKIN TISSUE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a cethod and apparatus to reduce
oxidized skin tissue, and more specifically, to the method and apparatus to
electrically reduce the oxidized skin tissue. The reduction is achieved
through addition of electrons.
2. Description of the Related Art

One of the factors to cuuse deterioration of the skin is oxidation
of the skin tissue. When the skin tiscue is oxidized, its metabolic
function is damaged and the activation of the skin tissue is prevented.
Accordingly, in order to prevent the deterioration of the skin, the oxidized
skin tissue would be reduced. One of the methods to reduce the oxidized
skin tissue that has been conventionally employed is ingestion of tocopherol
(vitamin E) or ascorbic acid (vitamin C) yielding in vivo reducing function

as shown in a below chemical reaction formula 1.
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In the above mentioned method for reducing oiidized skin
tissue, reducing substances such as the vitamin C must be ingested, and
since those reducing substances cannot be synthesized in vivo, they mus! be
ingested through foods or drugs in a form of synthesized products. However,
the vitamin C ingested in a form of the foods or synthesized products taokes
a lot of time to be brought to the oxidized skin tissue to reduce it.
In addition, since the vitamin C ingested spreads all over the body, the
vitamin C does not contribute only to the reduction of the oxidized skin
tissue, but rather the reduction effect may be dispersed through the whole
body, which may lead to unexpectedly low results.

SUMMARY OF THE INVENTION

In view of the above-described problems of the known prior art,
the present invention is aimed at providing a method and an apparatus for
steadily reducing oxidized skin tissue in a short time period.

According to one aspect of the present invention, for achieving
the objects described above, there is provided a method to reduce oxidized
skin tissue by applying negative high-voltage pulses to the oxidized skin
tissue, so that the oxidized skin tissue is reduced by an electron addition
reaction.

According to another aspect of the present invention, there is
provided an apparatus to reduce an oxidized skin tissue, comprising a high-
voltage generating means to generate negative high-voltage pulses, and a
contact element, which is connected to the high-voltage generating means and
which applies negative high-voltage pulses generated by the high-voltage

generating means to the skin when it is brought close to or in contact with
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thé surface of the skin, so that the oxidized skin tissue is reduced by
an electron addition reaction. A sufricien Y \““5\‘ voltoge. \S of
Ve odet of \SKkV (peak-to 2.£.00).

The nature, principle and utility of the invention will become
more apparent from the following detailed description when read in conjunc-

tion with the accompanying drawings and diagrams.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG.1 illustrates a perspective view of one example of a skin
tissue reducing apparatus according to the present invention;

FIG.2 is a block diagram showing the structure of one example of
a high-voltage generating circuit incorporated in the skin tissue reducing
apparatus according to the present invention;

FIG.3 is a graph showing electron spin resonance (ESR) spectra
of A: potassium permanganate solution saturated with pure nitrogen and
B: irradiation of the skin tissue reducing apparatus for 45 min. in the
solution A;

FIG.4 is a graph showing changes of the optical density at 420
[nm] with time, wherein solution A is pyrogallol solution under atomosphere
(controlrgroup) and solution B is irradiation of the skin tissue reducing
apparatus in the solution A;

FIG.5 is a graph showing differences of the optical density at
420 [nm] with time between the solution A (control group) and the solution
B (irradiation group) in FIG.4;

FIGs.6A to 6D are graphs showing an HPLC of ubiquinone in E.OH-H20
(3:1) solutions before and after irradiation of the sking tissue reducing

4 -




apparatus according to thé present invention;

FIG.7 is a graph showing a ration of the ubiqﬁinonc (a) and the
ubiquinol (b) by irradiation of the skin tissue reducing apparatus according
to the present invention; and

FIGs.8A and 8B are graphs showing an HPLC of the ubiquinene in
E.0ll solutions before and after irradiation of the skin tissue reducirg
apparatus according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Generally speaking, when an atom, a molecule or an ion acquires
electrons, it is called “reduced”. That means, the reduction is a reaction
duec to an addition of electrons. For example, an irbn ion of tri-valent
Fe®* is reduced to an iron ion of di-valent Fe?* by adding an electron e”
‘e+s»  as shown in a chemical reaction formula 2. A manganese ion of hepta-valent

we + Mn"" is reduced to a manganese ion of di-valent Mn®* by the addition of

T 2
* *® E
IRL . o . . . ;
«¢ ¢ five electrons (5e”) as shown in a chemical reaction formula 3. j
o sw 4
s Fed* + ¢~ — [e?*
321} e e e

(Y -
) * e

[ X3 . ]
S ' Chemical Reaction Formula 2
. L] -

L )

0B
XXX
Mn?* + 5e= — Mn?*

Chemical Reaction Formula 3

i
Accordingly, it is possible to electrically reduce the oxidized skin tissue. ?
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In fact, it is known that the potential energy of an ion in the
reduced state is greater than that of the precursor, and there is a great
energy barrier between the state transitions. Thus, the in vivo reduction
is performed with the intervention of an cnergy tiansmission system and an
enzyme. Accordingly, a relatively high voltage (or field strength) is
required for reducing the oxidized skin tissue electrically. In order to
carry out electrically efficient reduction of the oxidized skin tissue, an
AC or a pulsed voltage is required, which can easily penetrate the skin.

From the above description, it can be concluded that an efficient
electrical reduction of the oxidized skin tissue requires an application of
negative high-voltage pulses to the 'skin.

FIG.1 illustrates a perspective view of one example of a skin
tissue reducing apparatus according Lo the present invention, wherein a
contact element 2, functions to guide negative high-voltage pulses generated
by a high-voltage generating circuit, to the surface of the skin. When the
apparatus is brought close to or in contact with the skin surface, a
sufficient coupling is formed with the skin. The contact element 2 which
attached to a main body 1, is incorporates the high-voltage generating
circuit. The main body 1 of the skin tissue reducing apparatus is a
portable cylindrical form, and a power source line 3 is connected to one
side bottom portion thereof. The contact element 2 is mounted on anoiher
side bottom portion. An end terminal of the power source line 3 is connect-
ed to a DC power source to operate the skin tissue reducing apparatus.

The contact element 2 has a contact portion 2A in a form of an umbrella at
the top portion thereof so as to contact with the skin. Besides, the
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contact element 2 is attachable and detachable to the main body 1. Another
function of the contact element 2, in addition to the above-mentioned one,
is to give appropriately dispersed impedance to prevent the skin from being
burnt by the concentration of the electric current. The contact element 2
which has the above functions and is used in the present invention includes

the following forms;

@ a glass tube with an electrode coated on one end, in which
air or gas having a reduced pressure is sealed.

@ a glass tube in which air or gas having a reduced pressure,
and an electrode are sealed.

@ a glass tube in which air or gas having a reduced pressure is
sealed and a metal deposition electrode is formed on an inner
wall of the glass tube.

@ a metal plate, foil or net coated with an insulating material

such as glass, resin or the like.

FIG.2 shows a block diagram illustrating the structure of an
example of a high-voltage generating circuit to generate negative high-
voltage pulses, which is incorporated in the main body 1 of the skin tissue
reducing apparatus according tc the present invention. The DC voltage (for
example, +12V) which is inputted from a DC power source through the power
source line 3 is stepped up by a voltage step-ub circuit 11 incorporating a

step-up oscillator (not shown). Positive electric charges are then

'accu-uiﬁted in a storage capacitor 12, and the accumulation is continued




until the voltage reaches to a predetermined value (for example, +100V at a
point A). After the charging is completed, a trigger pulse is generated in
a trigger generating circuit 13 and sent to a gate of a thyristor 14. This
trigger operation provides quick conduction between an anode and a cathode
of the thyristor 14 and the positive electric charges accumulated in the
storage capacitor 12 are discharged by the thyristor 14 through the primary
side of the high-voltage transformer 15. At this time, negative high-
voltage pulses (for example, 15 KVp-o at a point B) are generated on the
secondary side of the high-voltage transformer 15.

After the completion of discharge of the storage capacitor 1%, by

IERY)
@ L]

et a counter electromotive force caused by the magnetic energy remaining in the

vEtE
LR

Ceens high-voltage transformer 15, current continues through the thyristor 14, as
far as the current is more than the lowest holding current of the thyristor
14, which charges storage capacitor 12 into negative (minus at point A).
ce After the negative charging is completed, the accumulated negative electric f
' charges are flown to the primary side of the high-voltage transformer 15
through a diode 16 and an attenuation resistance 17 which are connected in
series and are in parallel with the thyristor 14. However, since the energy
of accumulated negative electric charges are attenuated quickly by the
attenuation resistance 17, the voltage of the positive pulses generated on
the secondary side of the high-voltage transformer 15 is controlled to be a
low level. The high-voltage pulses thus generated, biased negatively, are
applied to the skii 10 of a human through the contact element 2.
Here, in addition to the method using the voltage step-up i ;

transformer shown in the above-mentioned embodiment of FIG.2, a means to %




gencrate the negative high-voltage pulses includes the following methods
D to @;
@ Flyback Method:
An electric current flowed in an inductance including a
transformer i= then shut off qui:kly.
® Rectification Method:
An AC pulsed high voltage obtained by using a transformer and
the like is rectified by a high-voltage rectifier.
@ Induction Coil Method:

An electromagnetically inductive coil of resonance type or non-

LN

Yeet resonance type is employed.

L = -1

[ B

Experimental examples to show the reducing effect of the skin

tissue reducing apparatus according to the present invention to effectively

reduce the skin tissue will be described as follows. The contact element 2

used here comprises a Pyrex thin wall glass tube having a tubular electrode
. «.: fixed at one end, in which nitrogen of 3 mmllg is sealed.

The first experiment was carried out to prove the reduction of Mn

(VII) to Mn (II) by addition of electrons using the skin tissue reducing
apparatus. Irradiation of the skin tissue reducing apparatus to a 0.1mM
potassium permanganate was carried out for 45 minutes. FIG.3 shows electron
spin resonance (ESR) spectra of a curve A before and a curve B after the
irradiation of the skin tissue reducing apparatus. Since Mn (VII) has a
diamagnetic characteristics, it does not show the ESR spectrum. After the
irradiation, a characteristics A of ESR spectrum of Mn (II) was observed in




this solution as shown in a choracteristics B of FIG.3. This resulls
clearly demonstrated that Mn (VII) is to Mn (IT) by the clecton addition
effect of the skia tissue reducing apparatus as shown in a below chomical
rcaction formula 4.

Mn?* + 5= = Mn®*

Chemical Reaction Formula 4

As a modei, a 0.leM potassium permanganate aqueous solution
saturated with pure nitrogen was used. FIG.3 shows characteristic curves on
the analytical results of the aqueous solution by an electron spin resonance
(ESR) spectra of before and after the contact element 2 of the present
apparatus wag immersed in the aqueous solution and worked for 45 minutes.

As it is clear from the graphs in FIG.3, the aquecous solution prior to the
working of the contact element 2 contained manganese ions Mn (VII) of hepta
valent (characteristic curve A), while the aqueous solution after the
working, was changed to contain mangancse ions Mn (II) of di valent
(characteristic curve B). This shows that the manganese ions Mn (VII) was
reduced to Mn (II) by the electron addition effect of the skin tissue ¢
reducing apparatus according te the present invention. ﬁ

The second experiment was performed based on the reducing ceffect i
of an cnzyme, superoxide dismutase (SOD) which eliminates peroxides in a
living body (refer to a dissertation written by Stefan Marklund and Gudrun
Marklund, “Invelvesent of the Superoxide Anion Radical in the Autoxidation
of Pyrogallol and a Convenient Assay for Superoxide Dismutase™, Eue. J.
Biochem. Vol.47, 1974, pp.469-474). The pyrogallol solution of the model is

10




a basic solution, subject to autoxidation, colored by the oxidation, and the
color is decpened as the degree of the oxidation is raised. Accordingly,
when the optical density (0.D.) of the pyrogallol solution is measured by a
spectrophotometer as a predetermined wave length, the intensity of the
coloration, i.e. the degree of the oxidation can be obtained. The reaction
is inhibited by the vitamin C. FIG.4 shows the change of the optical
density at 420 [nm] with time of A: a pyrogallol solution which was
autoxidized under atomosphere (control group), and B: a pyrogallol solution
which irradiated by the skin tissue reducing apparatus according to the
present invention. As it is clear from the graphs in FIG.4, it is proved
that the oxidation of the pyrogallol solution was inhibited or the oxidized
pyrogallol solution was reduced by the skin tissue reducing apparatus
according to the present invention. FIG.5 shows the differences of the
optical density at 420 (rm) with time between A (control group) and B
(irradiation group). The fact that the difference between the optical
density of the pyrogallol solutions is nearly linearly increased with

time when the experiments were carricd out at a constant voltage and a

!
:

constant frequency. has demonstrated the reduction effect of the present }:

apparats.
The third experiment was performed on the reduction of ubiquinone
to ubiquinol by using the skin tissue reducing apparatus according to
the present invention. The ubiquinone and ubiquinol are matter which
participate with the transmission of electrons in an organism. It is well
known that the ubiquinol strongly have been acting as anti-oxidizing agents !

in the organism. lHowever, since the ubiquinol are transformed to the

11




ubiquinone by autoxidation and anti-oxidizing power of the ubiquinol become
decreasing. Therefore, it is necessary to give back by reducing the
ubiquinone to the ubiquinol.

FIGs.6A to GD show a high performance liquid chromatogram (HPLC)
of an ubiquinone solution in EOH : Ha0 (3:1), in ﬁhieh the contact element
2 of the present invention was immersed and worked. The onalysis result
shown in FIG.6A at start time shows that the initisl solution hus 100 96 of
the ubiquinone (a). The analysis result shown in FIG.6B after an hour shows
that the solution has 49 % of the ubiquinone (a) and 18 % of ubiquinol
(b). The analysis result shown in FIG.6C aftec two hours shows that the
solution has 23 96 of the ubiquinone .a) and 19 % of the ubiquinol (b).
The analysis result shown in FIG.6D after three hours shows that the solu-
tion has 2% of the ubiquinone (a) and 16 % of the ubiquinol (b). These
results mean that the ubiquinone is effectively reduced into the ubiquinol
by using the skin tissue reducing apparatus according to the present

invention as shown in a below chemical reaction formula 5.

o IRRADIATION OF oH
H,CO CH;  NEGATIVE ELECTRONS Hacoﬁ;‘ CH, |
H,CO N TH  H,CO [(/YTH
(o} Me (o] 1 Me 1
UBXQUINONE UBIQUINOL

Chemical Reaction Formula §

Graphs of FIG.7 show the variation in the difference between
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quantitics of the ubiquinone {a) and the ubiquinol (b) shown in FIGs.6A to
6D with time (hour) and a ratio(%) of the composition. Since the ubiquinol
(b) is increasing with passing time within two hours, it was proved that the
ubiquinone (a) was reduced by the skin tissue reducing apparatus according
to the present invention. The ubiquinone and vitamin K are the same group
and the ubiquinone is converted into the ubiquinole in a live body of the
human or the like. The ubiquinone is an°activated substance having a strong
reducing effect and an anti-oxidation operation and is effective for the
human body. That is, it is possible to convert the vitamin K into the
activated substance and the activated substance becomes to the ubiquinole
after the operation due to the ubiquinol. Then, the skin tissue reducing
apparatus according to the present invention can again convert the
ubiquinone into the activated substance. Therefore, the skin tissue
reducing apparatus of the present invention is also able to activate the
vitamin K.

FIGs.8A and 8B show the high performance liquid chromatogram of
an ubiquinone in E.OH : Ether solution (3:1), in which the contact element 2
of the present invention was immersed and worked. The analysis result shown
in FIG.8A at start time shows that the solution has 100 % of the ubiquinone
(a). The anolysis result shown in FIG.8B after two hours shows similarly
thet the olution has 100 % of the ubiquinone (a). This means that the
ubiquinol is not formed by reducing the ubiquinone in a non-aqueous system.

As stated above, since the reduction from the ubiquinone to the
ubiquinol is not formed in non-aqueous solvent, but is formed in aqueous
solvent, the reduction of organic compounds by the skin tissue reducing

13
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apparatus according to the present invention nced water (ll20). Namely, it
is considered that protons require reduction of carbonyl groups given by the
water.

As stated by the above explanations, according to the method and
the apparatus of the present invention, the oxidized skin tissue can be
reduced in a short time and the deterioration of the skin can be prevented
since the negative electrons are added to the oxidized skin tissue. In
addition, by measuring the reduction power of a pyrogallol solution
containing a predeterminet smount of vitamin C, the correlation between the
amount of vitamin C and the working time of the present invention can be

', obtained. The effect equivalent to, or more than, that provided by inges-

L ]
it tion of the vitamin C of the predetermined amount can be efficiently
*® Raer
+" & achieved by the present invention.
s
B0 2

It should be understood that many modifications and adaptations of
. on the invention will become apparent to those skilled in the art and it is
s+ intended to encompass such obvious modifications and changes in the scope of

the claims appended hereto.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
WHATESHCEATMER LI

1. A method fTor reducing oxidized skin tissue by applying negative
high-voltage pulses to the oxidized skin tissue so that the oxidized skin

tissue is reduced by an electron addition reaction.

2. A method for reducing oxidized skin tissue which comprises the
steps of bringing a contact element which is connected to a high-voltage
generating means to generate negative high-voltage pulses close to or in
contact with a surface of an oxidized skin, generating the negative high-
voltage pulses by the high-voltage generating means, applying said negative
high-voltage pulses to the oxidized skin by the contact clement, and,

reducing the oxidized skin tissue by an electron addition reaction.

3. An apparatus to reduce skin tissue, which comprising a high-
voltage generating means to generate negative high-volﬁage pulses, and a
contact element which is connected to the high-voltage generating means
and applies negative high-voltage pulses generated by the high-voltage
generating means to the skin when it is brought close to or in contact with
a surface of the skin, whereby an oxidized skin tissue is reduced by an

electron addition reaction.

4. An apparatus to reduce skin tissue according to Claim 3, wherein
the high-voltage generating means includes a voltage step-up transformer so

as to generate the negative high-voltage pulses.

15




5. An apparatus to reduce skin tissue according Lo Claim 3, wherein
the high-voltage generating means dispatching Tlows of an electric current
in an inductance including a transformer and quickly shuts off the electric

current so as to generate the negative high-voltage pulses.

6. An apparatus to reduce skin tissue according to Claim 3, wherein
the high-voltage generating means rectifies an AC pulsed high-voltage
obtained by a transformer by means of a high-voltage rectifier so as to

generate the negative high-voltage pulses.

1. An apparatus to reduce skin tissue according to Claim 3, wherein
the high-voltage generating means comprises an electromagnetic inductive
coil of resonance type or non-resonance type so as to generate the negative

high-voltage pulses.

8. An apparatus to reduce skin tissue according to Claim 3, wherein
the contact element comprises a glass tube with an electrode coated on one

end, and depressurized air or gas is sealed in the glass tube.

9. An apparatus to reduce skin tissue according to Claim 3, wherein
the contact element comprises a glass tube in which depressurized air or gas

and an electrode is sealed in side the glass tube.

10. An apparatus to reduce skin tissue according to Claim 3, wherein
the contact element comprises a glass tube in which depressurized air or gas

16
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is sealed inside and a metal deposition electrode is formed on the inner

wall of the glass tube.

11. An apparatus to reduce skin tissue according to Claim 3, wherein
the contact element comprises a metal plate, a foil or a net which is coated

with an insulating material such as glass, resin or the like.

DATED this 30th day of December 1993.

INSTITUTE OF GENERAL BEAUTY & MEDICAL SCIENCE

esse WATERMARK PATENT & TRADEMARK ATTORNEYS
sose "THE ATRIUM"

sove 290 BURWOOD ROAD

' o HAWTHORN. VIC. 3122.
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ABSTRACT OF THE DISCLOSURE

The present method is a method for reducing an oxidized skin
tissue by applying negative high-voltage pulses to the oxidized skin tissue
so that the oxidized skin tissue is reduced by an electron addition
reaction. A high-voltage generating circuit which is incorporated in a main
body generates negative high-voltage pulses. Those negative high-voltage
pulses are applied to the skin through a contact element which is connected

to the main body, so that the oxidized skin tissue is reduced by the

electron addition reaction. Further, the present apparatus is an apparatus

to reduce a skin tissue, comprising a high-voltage generating means to
gencrate negative high-voltage pulses, and a contact element which is
connected to the high-voltage generating means and applies negative high-
voltage pulses generated by the high-voltage generating means to the skin
when it is brought close to or in contact with & surface of the skin,
whereby an oxidized skin tissue is reduced by the electron addition

reaction.
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FIG.3
Mn(VII)
A
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FIG.6A ¥
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